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Engineering and Marine Exhibition 
at Olympia. 


d tee Engineering and Marine Exhibition now open 
- a 


t Olympia, London, has fulfilled its promise of 


engineering 
interest The 
addition of a special section for welding machinery 


being one of the hest exhibitions of 


that has been held in recent years. 
and equipment is an innovation that has been found 
necessary as the result of the increasing demand for 
A selection of the products 


Welding 


this type of machinery. 
of firms exhibiting in_ the Exhibition 
will be found on one of the 
pages of the Art Supple- 
ment presented herewith. 


The Foundry Trades 





on standard milling cutters, and is shown for the first 
time in this country. 


J. HALDEN AND Co., Ltrp. 


Among the firms which concern themselves with 
the equipment of engineers’ drawing-offices there is 
that of J. Halden and Co., Ltd., 8, Albert-square, 
Manchester, 2. The exhibits comprise two photo- 
copying machines, one of which we _ illustrate 
in Fig. 1, washing, drying, and developing 
machines, draughting tables, and general requisites, 
such as instruments, papers, and so forth. 

The copying machine is of the general type, in 
which the drawing and the sensitised paper are drawn 
over a curved glass plate within which an are lamp is 





R W series. This range covers four, five, six, 
and cight-cylinder models having krake horse- 


power outputs of 70 to 210 ‘when running 
normally at 1000/1500 r.p.m. The design has been 
carried out with a view to stationary or marine 
requirements, and the crankshaft and lLearing 
areas have heen made amply large. Fully automatic 
lubrication has been fitted and particular attention 
has been given to the question of accessibility. 
Cleaning plugs are provided in the water spaces. 
Large access doors render the job of attending to the 
running gear within the crank case simple. The 
engines make use of the well-known Comet combus- 
tion chamber, which provides good firing and a 
clean exhaust. Alternative compressed air or electric 

starting is provided on the 

engines of this R W segies. 

A similar range is also 

exhibited and consists of 
aa one, two, three, four, five, 








Exhibition—also aseparate 
section—is well represented 
by numerous exhibitors, 
who show a comprehensive 
range of foundry equip- 
ment, 

The heavy engineering 
industries are not particu- 
larly well represented, but 
this deficiency is perhaps 
counterbalanced by the 
number of exhibits and the 
quality of workmanship 
that is to be observed on 
the stands taken by the oil 
engine manufacturers. It 
may be said, however, that 
the Exhibition is very 
representative of general 
and marine engineering in 
this country. 


THos. P. HEADLAND, LTD. 

A full range of machine 
tools and machine shop 
equipment is on view at the 
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stand taken by Thos. P. 

Headland, Ltd., of Pear- 

man-street, Westminster 

Bridge-road, London, S.E. 

Illustrated in Fig. XXV of the Art Supplement is a 
Miller and Crowningshield hand lever milling machine. 
The motor for driving this machine is mounted in the 
base on an adjustable plate. It can be easily removed 
by passing it through an opening which is cast in the 
base. The drive is taken through a four-speed V belt 
and pulley arrangement to a jackshaft, which gives 
a range of speed from 80 to 730 r.p.m, Standard steel 
pulleys are used, which are low in cost and therefore 
other speed ranges can be cheaply provided. The 
spindle is driven by a double V belt, with the pulley 
situated directly over the rear bearing. All the belts 
are provided with an independent adjustment. The 
machine is fitted with a rack feed for quick operation, 
and a reversing switch is conveniently situated. 
Alternatively, a power feed can be supplied. There 
is a table feed of 14}in. and a cross feed of 3}in., 
titted with a micrometer dial. The vertical adjust- 
ment of the table is 9in., also with a micrometer dial. 

The machine described above, together with an 
* Atlas ’’ drilling machine and a double-ended motor- 
driven pedestal grinding machine, are shown running 
on the stand. Other exhibits include two bench 
precision lathes, a “Denbigh” fly press, and a 
* Denbigh ”’ milling machine. Machine shop equip- 
ment, manufactured by the English Steel Corporation, 
Ltd., and by other firms, is also on view. 
An interesting attachment for a tool and cutter 

grinder is the ‘‘ Masseeley ’’ radial grinding attach- 





ment. This accessory is for grinding special radii 


and six-cylinder engines ; 
it is known as the RQ 
series, a four-cylinder unit, 
developing 40 B.H.P. at 
1000 r.p.m. being on view. 
It is fitted with a clutch 
and thrust bearing as for 
use in marine work in 
conjunction with a Kitchen 
rudder or reversing pro- 
peller installation. This 
series has outputs of 
10 to 90 B.H.P., also at 
1000/1500 r.p.m. 

Paxman medium-speed 
engines are shown in sizes 
from four to eight cylinders 
with speeds of 600 r.p.m. 
They are of the totally 
enclosed mono-bloc type. 
the framework consisting 
of a deep bed-plate carry- 
ing the main bearings and 
separate A frames which 
support the cylinder block. 
The cylinder block is tied 
to the lower part of the 
bed-plate by high-tensile 
through bolts, which pass 
through the A frames. The 
accessibility is good, the 
arrangement of the main 








FiG. 1—-PHOTO-COPYING MACHINE—HALDEN 


traversed horizontally. (There may be two lamps in 
machines from which a large output is required.) 
The outstanding feature about the new Halden 
machine is that the glass “bends” are fixed in 
pivoted frames, so that they can be swung out, as 
shown in the illustration, for cleaning purposes or 
for the replacement of a broken glass. These machines 
will accommodate prints 40in. wide and run at speeds 
up to 20ft. per minute. 

A new type of draughting board which is exhibited 
is mounted on a cast iron stand by means of counter- 
balanced parallel levers, so that it can be swung into 
any convenient position. It is fixed in place by 
toothed quadrants and a bolt operated by a foot 
treadle. 


DAVEY PAXMAN AND Co. (COLCHESTER), Lp. 


The well-known twelve-cylinder Davey Paxman 
oil engine, developing 350/500 B.H.P. at 1000/1500 
r.p.m., is On view on the stand of Davey Paxman 
and Co. (Colchester), Ltd., of Standard Ironworks, 
Colchester. It will be recalled that this engine is 
one of the most interesting examples of the possible 
reduction of weight per horse-power, and is fitted 
with the Paxman - Ricardo Comet cylinder head 
and light alloy pistons having ring carriers inserted 
of high-expansion cast iron. 

Illustrated in Fig. XX of the Art Supplement 
is the six-eylinder, 140/210 B.H.P. engine arranged 





for industrial use which is representative of the 


framing permitting of the 

removal of the piston and 

rod through the crank 

ease doors without remov- 
ing the cylinder head or disturbing any piping or 
valve gear. 

This series is also being built with Paxman-Ricardo 
type Comet combustion chamber, and is known as 
the R X series. The powers range from 240 B.H.P. 
in a four-cylinder unit to 480 B.H.P. in eight cylinders 
at 650 r.p.m. In special cireumstances the speed can 
be increased to 900 r.p.m., and if desired to reduce 
weight the frame can be of fabricated steel. 

In addition, this series includes a long-stroke 
engine giving powers as above at 450 r.p.m. 

A further series, known as the R Z, embracing the 
Paxman-Ricardo patented Comet combustion 
chamber, is also built in sizes from three to eight 
cylinders with powers of 95/252 B.H.P. at 750 r.p.m.., 
and 126/336 B.H.P. at 1000 r.p.m. It is represented 
on the stand by a four-cylinder unit developing 
126 B.H.P. at’720 r.p.m. , 


THE British Movunpinc MacniIne Company, Lp. 


In the foundry section of the Exhibition the 
British Moulding Machine Company, Ltd., of 237, 
Weston-street, London Bridge, London, 8.E.1, has 
a stand on which there are exhibited half 
a dozen moulding machines. Two of these are 
illustrated by Fig. 2 and Fig. XXIV of the 
Art Supplement. They are pneumatically operated, 
and the first is of the turn-over type. On account of 
the difficulty of handling large moulding-boxes at 
the Exhibition, the machines shown are of small size 
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with pattern tables measuring 26in. by 18in. Other 
sizes are made with tables up to 36in. by 25in. 

The operation of the machine is very simple. 
There are three control levers only (marked A, B, 
and C in the illustration), which are of ample pro- 
portions, and so placed as to be readily aceessible 
for the operator in both positions. The complete 
cycle of operations consists of moving lever A to the 
left, which starts the jolt. The arm is then swung into 
position and lever B depressed, which effects the 
squeeze and stops the jolt. Lever C is then moved 
to the right, which turns the machine over. It now 
only remains to move levers A and B, which operate 

















FiG. 2—MOULDING MACHINE—BRITISH MOULDING 


the vibrator and effect the draw. The machine is 
turned back to the jolt position by moving lever C 
to its original position. 

The squeeze cylinder, it will be seen, is of ample 
proportions, so that the hardest moulds can be made 
with an air pressure of 80 lb. per square inch. It 
has a piston fitted with rubber rings, which ensure 
an air-tight joint. The jolting cylinder is housed in 
the squeeze piston, making a very efficient and com- 
pact unit. ‘The squeeze arm is of rigid construction, 
and is so designed that it swings completely clear of 
the mould by rotating it through 90 deg. The squeeze 





matically locked, and the draw piston is further 
assisted by three hardened and ground guide rods, 
moving in hardened bushes, resulting in rigidity and 
smooth action. Having in mind that some patterns 
permit of more rapid draw than others, a regulator 
is fitted whereby the speed of the draw can be adjusted 
to suit the pattern in hand. 

The machine illustrated by Fig. XXIV of the Art 
Supplement is of the jolt-squeeze straight draw type 
and embodies many of the features of the machine 
just described, with, of course, the difference that 
the moulding-box is not turned over. 

The operation of the machine is very simple. The 
operating valve is situated in the front of the machine, 
and controls all the operations with the exception of 
the squeeze. The squeeze control is placed on the 
left-hand side of the column, which has been found in 
practice to be the most convenient position. 

The pattern draw cylinder is housed underneath 
the machine, and the top is fixed to a cross member 
carrying four lifting pins which pass through long 
guides at their extremities. The draw is effected by 
air pressure on oil. By movement of the draw lever 
the vibrator and slow draw are brought into opera- 
tion. As soon as the mould has been drawn the first 
jin., the vibrator stops and the quick draw comes 
into action. 5 

There are also several hand-operated machines on 
this stand. 


Soac Macuine Toots, Lrp. 


On the stand of Soag Machine Tools, Ltd., of 
7, Juxon-street, Lambeth, London, S.E.11, is shown 
a comprehensive range of electric resistance welding 
machines for spot, seam, and butt welding. 

Shown in Fig. I of the Art Supplement is 
the type “Pp” plain electric spot welding 
machine, which can be supplied with foot control 
of a mechanical toggle type or controlled by 
means of a compressed air cylinder with a foot- 
operated valve. A plug switch is provided on the 
machine, which enables ten or fifteen steps to be 
obtained for the regulation of the welding current to 
suit varying thicknesses of material. The primary 
switch shuts and opens the welding circuit only when 
the pressure spring is closed ; it is claimed that the 
switch operates practically sparklessly without the 
necessity for adjustment. The water-cooled arms and 
electrodes are adjustable in all directions. 

By fitting a time switch the machine can be made 
to operate semi-automatically. This switch cuts the 
current off automatically immediately after the weld 
has been finished, in accordance with the product of 
“energy ’’ multiplied by ‘time.’ The welding is 
then performed independently of the operator and it 
is stated that a saving of current and electrodes is 
effected. The fully automatic machine is fitted with 
the time switch and an automatic driving device, 

















FiG. 3—AUTOMATIC SEAM - 


plate is adjusted by square-threaded screws to accom- 
modate varying depths of box. 

The machine is turned over by two cylinders housed 
in the frame. The turnover is effected without box 
cramps, the squeeze plate holding the box securely 
while the machine is turned over. The pattern draw 
operates on the same piston as the squeeze, air at 
80 Ib. pressure being brought in at the opposite end 
of the piston. The squeeze and the draw are in this 
way carried out on the same plane without moving the 
moulding-box. This principle has the advantage of 
lifting the pattern from the mould instead of the more 
usual method of lowering the mould from the pattern. 
Whilst the draw is in operation the table is pneu- 





WELDING MACHINE—SOAG 


whereby the closing of the electrodes is performed 
mechanically and the current is cut off and the elec- 
trodes opened when the weld is finished. The 
maximum capacity of the transformer on the machine 
illustrated is 25 kVA, with a maximum total welding 
thickness of }fin. 

An electric seam welding machine, known as type 
“ Pmlr,” is shown in the engraving, Fig. 3. This 
particular machine has a maximum capacity of 
75 kVA, but the range consists of machines, with 
capacities from 50 to 1560 kVA. These machines can 
be employed for the seam welding of clean sheets or 
for the welding of slightly dirty iron sheets, rust- 
free steel, nickel sheet, and other weldable metals by 





means of the mesh seam process. Brass sheets can 
be welded also, but a higher welding current is then 
necessary. 

In the continuous seam welding process the current 
passes through the seam zone of the material without 
interruption and the area to be welded must be 
absolutely free from oxidisation or dirt. It is there- 
fore necessary to clean the sheets at the welding zone 
by grinding or pickling before welding. In the mesh 
seam process & special current interruption switch is 
used and it is claimed that good welds can be made 
with slightly rusty or oxidised plates. 

These machines are made in types suitable for 
welding longitudinal seams or cross seams and circular 


seams. The welding speed is regulated by means of 


a self-contained four-step countershaft with a fast 
and a loose pulley and the drive is transmitted 
through a jointless telescopic spindle. The welding 
current can be varied to suit the thickness of the 
material to be welded by means of a ten-step plug. 
The making and breaking of the welding circuit is 


effected positively with the up-and-down motion of 


the electrodes by means of a primary switch. It is 
claimed that arcing is eliminated. The switches on 
the larger machines are oil cooled. 

The change over from longitudinal to circular seam 
welding is effected by swivelling the universal upper 
roller head and interchanging the lower arm. [or 
spot welding the upper roller head and the lower arm 
can be removed and replaced by electrodes with 
shanks. 

Included in the exhibits on the stand will be found 
various types of butt welding machines with capacities 
up to 7} square inches. These machines are suitable 
for melting-off welding, pressure welding, and 
instantaneous welding, and can also be employed for 
upsetting work and heating. 


HENRY PELS AND Co., Lrp. 


A 75-ton folding press with an effective working 
length of 10ft., heavy duty guillotine shears, high- 
speed nibbling shears, and a combined plate splitting 
shears and punch are exhibited by Henry Pels and 
Co., Ltd., of 32-38, Osnaburgh-street, London, 
N.W.1. The last-mentioned machine is illustrated in 
Fig. XXVI of the Art Supplement. It is similar to 

















Fic. 4—NIBBLING SHEARS AND PUNCH—PELS 


machines of the same type we have described before 
and is fitted with a bar, angle, and tee bevel cropper 
and notcher. It will shear plates ranging up to }in. 
thickness and flats up to 6}in. by jin. at one stroke, 
and will crop 1fin. rounds, 1fin. squares, and angles 
up to 5in. by 5}in. The frame consists of armour 
plate of high tensile strength, and shafts, pinions and 
other important parts are made of forged Siemens- 
Martin steel. The machine can be driven by fast and 
loose pulleys, by a belted motor on to a fly-wheel, or 
by a geared motor. 

We also illustrate in Fig. 4 the high-speed nibbling 


shears and punch suitable for jin. mild steel. It has. 


a 42in. gap. The main frame is made of steel plates 
welded together. The machine exhibited is driven by 
an electric motor operating through stepped pulleys, 
which provide a high speed for light work and a 
slower speed for heavy sheets. The plunger runs in 
roller bearings and the upper tool holder moves in long 
adjustable bronze sleeves. As the cutter head can be 
turned through the full 360 deg., long cuts are possible 
in all directions. The shear blade can be raised or 
lowered by means of a hand wheel so as to start 
shearing at any point in the sheet, while the stroke is 
adjustable to suit material of differing thicknesses. 
Swivelling tables, adjustable for height, support the 
sheet on each side of the bottom tool. A circle cutting 
device is supplied as an extra and beading. tools, 
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oggling tools, and flanging apparatus can also be 
jogs I 


fitted. 


TILGHMAN'’S PaTENT SAND Brast Company, Lap. 

A new development. of the American designed 
* Wheelabrator > for cleaning castings is exhibited 
by Tilgbman’s Patent Sand Blast Company, Ltd., of 
Broadheath, near Manchester, and is illustrated by 
the engraving, Fig. X XTX of the Art Supplement. 

In the ‘** Wheelabrator,’’ which we have described 
before, abrasive steel shot is thrown at the castings by 
centrifugal force from a rapidly revolving vaned 
wheel, into which it is fed at the centre. No com- 
pressed air is necessary and a very great saving in 
the power consumed is effected. In fact, it is claimed 
that one of these plants will do four times the work 
of a compressed air plant with an expenditure of 
one-tenth of the: power. In the original machine 
the castings were tumbled about to expose all their 
surfaces to the blast, but in the new design, which is 
intended for comparatively flat parts, they are laid 
on horizonta! tables and passed under the shot blast. 
There are four circular tables on a circular spider, 
which reaches into the casing of the machine. At the 
front they are exposed for loading. As the tables 
pass into the casing they also rotate, so that all parts 
of the castings are exposed to the stream of abrasive. 
In the machine exhibited there is only one ‘* wheel- 
abrator,”’ directeddownwards for cleaniig top surfaces, 
but the machines are made with as many as four 
wheels, pointing in different directions, so that more 
complicated surfaces can be cleaned. 

After the abrasive shot has done its work, it drops 
into the hopper beneath the tables, is dredged out by 
an elevator, cleaned of dust in a cyclone and returned 
to service. The dust is taken away separately, and 
the whole plant made dustproof. By passing castings 
through this machine twice, once for rough cleaning 
and again for finishing, a surface ready for vitreous 
enamelling is obtained. 

The casing is made of jin. steel plates on steel 
framing, and is protected inside by renewable steel 
liners. All the electrical equipment is dust-tight, 
and anti-friction bearings with dust seals are used 
throughout. The machine requires about 45 H.P., 
including the dust-collecting equipment. 

There are also on this stand a ** Wheelabrator ” 


} 





Fic. 5-WELDED STANCHION—MUREX 


Tumblast of the original design and a small sand- 
shot cabinet, together with specimens of 
metallic abrasives. 

Several air compressors are shown. A double-acting, 
two-stage, intercooler type, has a 
1000 cubic feet of free air per minute, and is suitable 
for pressures up to 120 1b. per square inch. It is 
a typical example of a range of machines delivering 
from 4€0 to 3000 cubic feet of free air per minute. A 
single-cylinder low-pressure, double-acting machine, 
designed to deliver 120 cubie feet of free air per minute 
of 60 1b. is taken from a 


blast 


at a pressure 
free air per minute. Two compressors of the single- 
acting type have a capacity of 50 cubic feet of free 
air per minute each ; these machines are from a range 
delivering from 30 to 200 cubic feet of free air per 
minute ; and a single-acting compressor taken from 
a range delivering from 4 to 25 cubic feet of free air 
per minute is suitable for pressures up to 100 Ib. 
per square inch. 
MuREX WELDING PROCEssEs, Lrp. 

A model of a manipulator of the type successfully 
used in America for heavy welding is being exhibited 
by Murex Welding Processes, Ltd., of Ferry-lane 
Works, Forest-road, Walthamstow. It has a frame 
built up of steel castings with a rolled steel tie and 











eapacity of 


range of 
machines delivering from 100 to 800 cubic feet of 





base plates welded together. The work table and its 
base are steel castings. The former can be tilted to 
an angle of 90 deg., and can be rotated at any vertical 
or horizontal point. An electric motor operating 
through spur and worm gearing and gear segments 
gives the tilting movement, and another motor 
operating through spur and worm gearing and an 
internal gear ring gives the rotating motion, as shown 
by Fig. 6. ‘The model was made by Davy and United 
Engineering Company, Ltd., Sheffield. 

A display of welding electrodes includes some that 
are new and others that have been improved. Among 





1500 r.p.m. In both cases the motor and generator 
are built as a unit. When an A.C. motor is employed 
the starter is of the push-button type, and a face 
plate or drum type starter with no-voit releases is used 
when the motor is a D.C. machine. For adjusting 
the current in the are from 10 to 40 amperes’ in steps 
of approximately 1 ampere, a regulator is mounted 
on a framework over the machine, together with the 
starter and instruments, as shown in the illustration. 
The usual welding accessories are supplied with the 
machine. 

The A.C. welding set shown in Fig. 7 consists 

















FiG. 6-WELDING MANIPULATOR—MUREX 


them are the ‘ Cresta,” * lronex,”’ ** Overhead,” 
and the * Belfinish,” together with data relating to 
their mechanical properties and samples of the welds 
they produce. A structural exhibit consists of a 
typical welded stanchion base and wind connection, 
constructed by Dorman, Long to the design of Dr. 
Oscar Faber, consulting engineer. The base repre- 
sents a departure from the usual riveted practice, in 
that the gusset plates are placed across the flanges 
of the joint instead of in the plane of the flange 
faces. ‘This permits eight welds instead of four, and 
results in the height of the gussets being kept to a 
minimum without heavy welding. An additional 
saving in weight results from the elimination of all 
connecting angle material, one of the great advantages 
of welding being the possibility of direct connection 
between two plates at right angles to each other. 
The welded base is much more rigid than a riveted 
base and the saving in weight can be seen from a com- 
parison with three alternative designs exhibited. 
For comparison all the bases have been designed for a 
stanchion load of 80 tons to L.C.C, requirements. 
The wind connection provides another striking 
example of the use of welding in the structural field. 
The joint combines great strength and rigidity with 
simplicity reflected in considerably reduced cost of 
fabrication. It affords good examples of vertical 
and overhead welding, all the welds having been made 
in the position in which they would have to be made 
on the site at the centre cf erection. The stanchion 


was welded with * [ronex > and ‘** Overhead ”’ elec- 
trodes. 
Another structural exhibit consists of one of 


six four-legged main stanchions supporting the 
500ft. roof girders of the new all-welded factory 
for Murex Welding Processes, Ltd., at Waltham Cross. 
It has been designed for a vertical load of 225 tons 
plus lateral forces due to wind and temperature. 
The make up of the legs and their bracing is an 
example of the possibilities of rational design made 
available by welding. ‘The stanchions were welded 
at the Glengarnock works of the Colville Construc- 
tion Company, Ltd., contractors for the 800 tons of 
steelwork in the building designed by Mr. E. S. 
Needham in collaboration with the contractors. An 
example of a two legged stanchion is shown in Fig. 5. 
The A.C. and D.C. welding equipment exhibited is for 
the most part familiar to our readers. It includes a 
500-ampere welding transformer for welding with 
heavy electrodes, examples of petrol and heavy oil 
D.C. engine-driven sets, a simple type of transformer, 
and the light welder shown in Fig. V of the 
Art Supplement, which can be driven by a three- 


phase, 50-cycle, 1440 r.p.m., squirrel-cage motor 
or a shunt-wound D.C. machine running at 








of a 16-KVA oil-cooled transformer, with a continu- 
ous rating of 11-2 KVA. The three-phase primary is 
wound for a range of 380 to 550 volts, 50 cycles. 
On the secondary side single-phase current is supplied 
at 80 volts or by means of an additional winding at 
100 volts for welding with special electrodes. At 
80 volts the current capacity is 200 amperes and 
160 amperes at 100 volts. A tapped oil-immersed 
reactance coil, with connections to a rotary selector 
switch, gives twenty-four adjustments—twelve steps 
on a range of 30/70 amperes and twelve on a range of 
70/200 amperes. The change-over from 80 to 100 














Fic. 7—A.C. WELDING SET—MUREX 


volts is made by altering the position of a Jink, whilst 
the two current ranges are obtained by aitering the 
position of a plug in the electrode holder lead. With 
this set welder’s accessories are also supplied. 

THE ENGLISH ELECTRIC COMPANY. 

A.C. welding equipments are exhibited by the 
English Electric Company, of Stafford. ‘lhe multi- 
operator equipment (Fig. 8) comprises an _ oil- 
immersed, self-cooled transformer and three regu. 
lators, each capable of handling welding currents 
up to 300 amperes. Connected delta inter-star, the 
transformer gives, under welding conditions, good 
distribution of current on the primary side. For 
connecting the transformer to the regulators. insulated 
mechanically interlocked plug and socket connectors 
are provided. The oil-immersed. self-cooled welding 
regulators are operated by a switch on the cover, and 
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give current values suitable for the particular size 
of electrode used. According to the size of the 
regulator, there are twenty-four or thirty-six steps, 
graduated over the complete current range. On the 
400-ampere equipment the current is varied from 
95 to 400 amperes in twenty-four steps ; on another 
outfit the current range is from 35 to 315 amperes 
in thirty-six steps. 
Portable oil-immersed, self-cooled equipments 

Fig. VILL of the Art Supplement—-comprise a welding 











FiG. 8-WELDING EQUIPMENT—ENGLISH ELECTRIC 


transformer and regulator in a single tank with 
insulated and mechanically interlocked plug and 
socket connectors for connecting the transformer to 
a 415-volt supply and similar connectors for con- 
necting the regulator to the electrode holder. 

An externally operated switch in the tank cover 
selects the current values. Four sizes of these 
portable A.C. welders are shown, including a unit 
designed for very heavy welding with a range of 
93 to 600 amperes in twenty-four steps, an equip 
ment with a range of 95 to 400 amperes in twenty- 
four steps, another with a range of 35 to 315 amperes 
in thirty-six steps, and an outfit with a range of 


Stafford, and in Fig. XXI of the Art Supplement we 
illustrate the ‘*4D L” type arranged for industrial pur- 
poses. The bore and stroke of this engine are 120 mm. 
and 180 mm. respectively, and it develops 65 B,H.P. 
at 1000 r.p.m..on a one-hour rating. Its general 
design is clearly shown in the photograph reproduced. 
The cylinders are cast in pairs and have dry detach- 
able liners, while the heads are also detachable and 
carry the valves and the centrally placed injector. 
It is hardly necessary to go into full details of the 
design of the separate parts of this engine, but two 
dimensions mentioned by the makers will give some 
impression of its sturdy nature. The five main 
bearings which ‘carry the nickel-chrome steel forged 
crankshaft are each 3}in. diameter, and the high- 
tensile steel H-section stamped connecting-rods 
have a length centre to centre of l4}in. Helical 
gear drive from the front end of the crankshaft to 
the cam shaft has been adopted, and the cams, which 
are formed solid with the shaft, are ground to a special 
profile claimed to bring about a reduction of shock 
and noise at the valve gear. Lubrication, as is usual 
on oil engines, is of the forced-feed type, and the 
gear pump is driven at half engine speed through 
spiral gearing from the cam shaft. Two filters, one 
on the suction side and the other on the pressure 
side of the pump, ensure the cleanliness of the 
circulating oil. Filters are also provided on the air 
intake and the fuel oil supply. For starting purposes 
a half-compression device is fitted and the aid of 
external heating devices is rendered wnnecessary. 
The engine gives the following outputs of power 
according to speed and rating when the air tempera- 
ture is 62 dee. Fah.: 


tating. 

..p.m. 1 hour. 12 hour. Continuous. 
600 36 32 

soo; ay | 16 41-5 
1000. 4 65 58-5 42-5 
1200 75 : 67-5 ee) 

1400 83 75 67-5 
ee 86 77 ‘ a. ae 


The makers recommend that for the larger ratings 
a speed of 1250 r.p.m. should not be exceeded. Fuels 
suitable to the engine are the lighter grades of Diesel, 
gas, and Solar oil, having gross calorific values of 





about 19,350 B.Th.U. per pound and a viscosity not 































































































polishing wheels—in fact, a wide 
accessories all driven by flexible shaft from a prime 
mover which itself is portable. The advantage of the 
flexible shaft is that the operator need not carry 
the weight of the prime mover, so that tools driven 
by petrol engines are now included in the range. At 
the same time, flexible shafting which can be driven 
by belt from the works shafting, or which, with the 
aid of a special coupling, can be attached to the 
spindle of an existing motor is also made. Illustrated 
in Fig. 10 is the latest addition to the range, a three- 

















Fic. 10—-FLEXIBLE-SHAFT GRINDING TOOL—GILMAN 


speed clectric motor-operated flexible shaft to which 
may be attached any of the wide range of suitable 
tools made by the firm. The set has been designed to 
have a higher speed shaft than the standard unit, also 
marketed, to meet the growing demand for a really 
high-speed flexible shaft drive for polishing mops 
and grinding shapes of approximately 3in, or 4in. 
diameter. The speed required for this work is about 
5000 to 6000 r.p.m. The new motor therefore has an 





armature speed of 2800 r.p.m., and the belt drive 
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FIG. 9—PART SECTIONS THROUGH 30 B.H.P. FOUR-CYLINDER OIL ENGINE—MCLAREN 


17 to 210 amperes in the same number of steps. 

Both the multi-operator and portable equipments 
are weatherproof, and suitable for outdoor service 
without additional protection, and may be used in 
shipyards and in fabricating shops. Another air- 
cooled portable unit shown is for welding light- 
gauge materials from 20 to 16 gauge, and is par- 
ticularly suitable for tinsmiths and light steel 
workers. In conjunction with the heavier current 
welding equipments, a tapped choke is employed for 
reducing the current to very low values so that the 
thinnest gauge materials can be welded. The are 
produced by all these equipments is said to be very 
steady and free from splutter, giving a consistently 
high-class weld on the lightest and heaviest gauge 
materials. 


Ws. 3 


Oil engines for marine and industrial use are exhibited 


DORMAN AND Co., Lip. 





by W. H. Dorman and Co., Ltd., of Foregate-street, 


exceeding 50 seconds Redwood at 100 deg. Fah. 
With such fuels the consumption is said to average 
about 0-40 lb. per ‘brake horse-power hour at 
1000 r.p.m. and full load. 

F. Gitman (B.8.T.), Lrp. 

The use of portable power-operated devices for 
rapidly fitting and finishing small parts and to replace 
hand tools in the erection shop is increasing greatly. 
Not merely is their use a great saving of time under 
quantity production conditions, but with the increas- 
ing use of moulds and stamps of complicated shape in 
the press shop, portable tools capable of rectifying 
scratches and so forth on moulds while they are in 
place on the press save time and trouble. For some 
years F. Gilman (B.8.T.), Ltd., of Carlton House, 
195, High-street, Smethwick, have specialised in 
these small power-operated tools, and they include 
electric motor-operated, compressed air-operated, and 
even petrol engine-operated drills, grinders, files, 





enables the shaft to be driven at 1400 r.p.m., 2800 
r.p.m., or 5000/6000 r.p.m. The motor is fitted with an 
Allen-West push-button starter and a belt tensioning 
device is provided in the drive. 


J. AND H. McLaren, Lrp. 


There are four oil engines on the stand of J. and 
H. MeLaren, Ltd., Midland Engine Works, Leeds, 
two for marine work and the others for driving 
electric generators. The photographs, which we 
reproduce in Fig. 12 and Fig. XIIL of the Art 
Supplement, illustrate one of the marine sets, 
while the drawings, Figs. 9 and 11, give sections 
through various parts. It should be noted that 
these sections are, for convenience, of opposite hand, 
and that in one case a hand-starting gear has been 
added. 

These engines are of the McLaren-Benz Diesel 
type, and run at fairly high speeds for a heavy 
oil engine—about 1500 r.p.m.—so that their weight 
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per horse-power is reasonable, and they are well 
suited for marine and dynamo driving work, where 
full load has to be carried for long periods of time. 
They are of the four-stroke, airless-injection design, 
each cylinder being equipped with its own fuel pump, 
of the C.A.V.-Bosch type, and atomiser. The inlet 
and exhaust valves are arranged overhead and are 


this type of engine are of the four-cylinder vee type, | engines up to 10 H.P. are shown, one arranged for 


and the supporting cradle is of suitable dimensions to 
take a 6in. diameter electric starter if electricity 
rather than air is to be depended upon. The engine 
mentioned is arranged also for hand starting. Another 
example of this series is a six-cylinder model direct 
coupled to a 40-kW generator. 
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Speed Indicator 


hopper cooling, and the other designed for use with a 
radiator or with tank cooling. 


THE Britisu GAs FEDERATION. 
It is only natural that the exhibits of the British 


This set, suitable ! Gas Federation, 1, Grosvenor-place, London, 3.W.1, 
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made of heat-resisting steel. They are operated by 
push-rods from a camshaft which can be slid endways 
to reduce the compression during starting. A device 
can be fitted which puts the engine on full compression 
after a few turns of the handle. The injection can be 


advanced and retarded in the case of the marine 
sets. 
The atomisers are of the spring-loaded type. 


Forced lubrication is provided to all the workmg 
parts by a gear pump, and there is an Auto-Klean 
oil filter. The cooling water is circulated by a piston 





for an auxiliary on ship board, is also arranged to 
operate a general service pump through a vee-rope 
drive and a friction clutch on the end of the generator 
spindle. It is illustrated in Fig. XVII of the Art 


Supplement. 


JOHN FOWLER AND Co. (LEEDS), LTD. 


Numerous engines, both oil and petrol, are to be 
found on the stand taken by John Fowler and Co. 
(Leeds), Ltd. In Fig. XXII of the Art Supple- 
ment we illustrate a neat 25-kW generating set 
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e 


should be. extensive and comprehensive, ‘as it 
has the backing of not only the gas-making industry, 
but also that of the manufacturers of gas-using 
appliances. 

The most spectacular exhibit is, however, a Green- 
wood and Batley 1l4in. horizontal forging machine, 
shown in conjunction with a gas-fired forge furnace. 
Next to this there is a small mattress belt conveyor 
oven furnace with natural draught gas burners, made 
by the Incandescent Heat Company, Ltd. In the 





working heat treatment shop visitors can have their 
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pump, while a bilge pump is also fitted to the larger 
marine sets. The engine exhibited is of 20-30 B.H.P. 


GLENIFFER ENGINES, LTD. 


Four engines and a number of components and 
auxiliaries are shown by Gleniffer Engines, Ltd., of 
Anniesland, Glasgow, W.3. In general, the design 
of these engines has remained unchanged since the 
last Exhibition, but detail improvements are, of 
course, continually being made. The D.C. series 
engines, the first examples of high-speed oil engines 
to be developed by the firm, develop 20 B.H.P. 
per cylinder, and are made in three, four, six, and 
eight-cylinder sizes to run at 900 r.p.m. They have 
cylinders 6in. bore by Tin. stroke, and are repre- 
sented on the stand by a six-cylinder unit with 
reverse gear. This engine is fitted with a water- 
circulating pump and is arranged for the Gleniffer 
system of air motor starting. Another series of 
engines built by the firm develops 12 B.H.P. per 
cylinder, and is built in two, three, four, and six- 
cylinder units. A two-cylinder example is shown as 
a running exhibit. The air starting motors fitted to 


B.H.P. MARINE ENGINE—MCLAREN 





consisting of a four-cylinder Fowler-Sanders oil 
engine with a bore of 4}$in. and a stroke of 6}in., 
flexibly coupled to a generator which it drives 
at 1100 r.p.m. This engine, like all the similar 
products of the firm, has the ‘*‘ Two-Way Swirl ” 
design of combustion chamber. The same type of 
engine is also shown mounted on a girder frame, 
together with a fan, radiator, and fuel tank, &c. 
As the engine has in this case a shaft extension 
with an outer bearing and a pulley, a very useful 
power unit is obtained. This particular exhibit is 
shown in operation on the stand. 

Another exhibit is an oil engine-driven com- 
pressor set, the output of which is claimed to be 
particularly large in relation to its size and weight. 
This set consists of a four-cylinder oil engine, rated 
at 110 H.P. when running at 720 r.p.m., driving a 
two-stage Holman air compressor through a flexible 
coupling. The compressor is specially designed for 
the high speed at which it runs and has a displace- 
ment of 612 cubic feet per minute. It is suitable for 
a working pressure of 150 lb. per square inch. 

In reference to the small petrol engines exhibited 
it may be mentioned that two complete ranges of 
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IMMERSION BURNER-—BRITISH GAS 


FOR 


own specimens heat treated while they wait. The 
equipment consists of an incandescent heat, 3ft. by 
2ft. by Jft. ‘‘ Super’ natural draught oven furnace 


of the type shown in Fig. 15. The fact that a 
furnace of this size can be shown’ working 
without causing discomfort to people near it 


testifies to the thermal efficiency of the modern gas 
furnace. 

The hardening of high-speed steel tools is exem- 
plified by the ** Sheffield ’’ process which uses a protec- 
tive atmosphere derived from a mixture of burnt and 
unburnt town gas with most of the water vapour con- 
densed out. A natural draught salt bath furnace is 
interesting on account of the pot itself, which is an 
exceptionally large hot pressing. This process of 
manufacture can, of course, only be applied where 
large quantities are required. 

A new soft metal melting pot with a remarkably 


high efficiency (see Fig. 14) gives in the larger 
sizes an overall working thermal efficiency of 
over 70 per cent. The immersion burner system 
(Fig. 13), which is made under licence from 


America, is known as the Holmes-Kemp system 





in this country, and makes use of completely pre- 
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mixed gas and air supplied by a blower to burners 
in mild steel tubes shaped like an inverted P and 
immersed in the metal to be melted. The hot 
gases circulate round the loop of the P and are finally 
discharged at the top of the tube into the space 
above the molten metal, thus forming a neutral 
atmosphere and decreasing the formation of dross. 
For higher temperature metal melting (brasses, &c.), 
a more conventional tilting crucible gas furnace made 
by the Morgan Crucible Company is shown. There 
is also a recirculated atmosphere enamelling oven 
by F. J. Ballard and Co. 

In addition to the more conventional Potterton 
and Cochran gas water heaters for central heating, 














FiG. 14—MELTING POT-—BRITISH GAS 


there are medium temperature radiant panels by 
Bratt Colbran, Ltd., high-temperature radiant 
panels by Radiant Heating, Ltd., a unit air 
heater by Keith Blackman, Ltd., and an indirect gas 
air heater by Ascot Gas Water Heaters, Ltd. Briggs 
Boilers, Ltd., show a completely automatic gas steam 
boiler. 

An interesting exhibit of burners by Radiant 
Heating, Ltd., includes Cox combustors and Duoflam 
burners. Precision burners are shown by Amal, Ltd., 
and by Chance Brothers, while the Selas Gas and 
Engineering Company, Ltd., display laboratory 
muffle furnaces, injectors and other specialities. A. H. 
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Fic. 15—GAS-FIRED FURNACE-—BRITISH GAS 


Wilkes and Co., Ltd., are showing soldering iron 
stoves and blow pipes. 

A notable feature of the exhibits is the amount of 
automatic control gear fitted. Almost all the best- 
known makers of control gear are represented and 
many of the exhibits are controlling the furnaces 
which are working. 

Blowers for the supply of air for air blast burners 
have been provided by Keith Blackman, Ltd., who 
are also responsible for the compressors supplying 
gas and air to the glass-blowing burners. 


E. Lerrz (Lonpoy). 

Among the many optical instruments shown by 
i. Leitz (London), of 20, Mortimer-street, W.1, is a 
new device for projecting trains of gears. The com- 
ponents are mounted on an optical bench composed 
of two parts, one 3ft. long and the other a relatively 
short part, at right angles, as shown in Fig. 16. 


adjustment, and a clamping device for the specimen, 
a saddle stand with a plane glass plate, and another 
saddle stand with a projection lens focused by a 
rack and pinion. The second optical bench at right 
angles carries a low-voltage lamp bulb with an 
aspherical illuminating lens. 

Light emitted by the lamp is deflected by the plane 
glass plate set at an angle of 45 deg., and the light 
falls on the specimen. A mirror is swung into position 
behind the particular tooth it is desired to check, thus 
reflecting the light, which then passes through the 
plane glass plate into the projection lens and a profile 
image of the tooth is produced, free from distortion. 
At a distance of approximately 10ft., the resulting 
magnification is 10. A piece of wood hung on the 
wall forms a simple but efficient projecting sereen. 


slows down and pauses at the actual moment of 


turning, so that the whole area of the print is given 
proper and uniform exposure and ‘lamp lines” 
and other inconsistencies of exposure are eliminated. 


NATIONAL Gas AND Or ENGINE Company, Lip. 


The principal exhibit on the stand of the National 
Gas and Oil Engine Company, Ltd., of Ashton- 
under-Lyne, is the R V M 6 type six-cylinder marine 
engine, which develops 200 B.H.P. at 600 r.p.m. 
It is illustrated in Fig. 18 as it appears on the stand 
where it is running. This engine is an excellent 


example of the neat and compact arrangement of 


valve gear and auxiliaries possible on a modern marine 
engine. A National oil-operated reverse reduc- 





tion gear gives a very much simplified control. 























The lamp can be placed on the longer optical bench, 
and the saddle stand with the reflecting mirror 
removed so that ordinary profile projections can be 
carried out in the usual way. 


B. J. 

All the requirements of the drawing-office arecatered 
for on the stand of B. J. Hall and Co., Ltd., Stourton 
House, Dacre-street, London, 8.W.1. and prominence 
is given to the photo-copying machine, of which the 
mechanism is illustrated by Fig. 17. 

This machine is a development of one which we 
have already described and has been improved in 
several directions. It is of the type in which the 
tracing and printing paper are drawn over the face 
of a semi-circular glass plate, under the embrace of 


HALL AND Co., Lp. 





Fic. 1S—-OPTICAL PROJECTION APPARATUS—LEITZ 


Starting is by means of a sepurate compressed-air- 
operated motor rotating the fly-wheel through the 
usual Bendix drive, an arrangement which not only 
obviates all the starting air valves and release valves 
in the cylinder necessary for the older type of air 
starting, but gives an economy of starting air which 
cannot be compared with the older method. The 
neatness of design is assisted by the arrangement of 
the combustion chamber, which consists of a much 
reduced cylinder bore closed at the bottom by a 
tapered projection on the piston crown and with 
an injector of the simple self-cleaning type fitting 
the top. On either side of this chamber the valves are 
disposed horizontally and operated by bell-crank 
type rockers and push-rods from two cam shafts 
in the crank case. The inlet valves are carried in 

















a blanket and subjected to the light rays of a highly 
actinic arc lamp. The lamp is of the Hall-Thorkelin 
type, in which the carbon electrodes lie in a horizontal 
position. In this way advantage of the light emitted 
is obtained over an are of 180 deg. and the craters do 
not cast shadows on the print. This lamp also 
obviates the necessity of continually stopping the 
machine to feed up the bottom carbon manually, at 
the risk of burning the operator’s hands, a fault 
which is especially acute when using alternating 
current, as both carbons are consumed equally. The 
carbons are automatically fed by the lamp mechanism 
and will burn for five or six hours continuously with- 
out resetting. Small-diameter 7 mm. carbons are used 
on this lamp, ensuring greater economy and complete 
combustion. The driving gear, which we illustrate, 





is so devised that at each end of its travel the lamp 








The long portion carries a saddle stand with vertical 


FiG. 17—PHOTO-COPYING MACHINE—HALL 


renewable cages and the exhaust valves in renewable 
guides. The inlet valve and cage can be removed 
in a few moments without disturbing any joints, 
pipe gear, &c., after which the exhaust valve and guide 
can be removed through the inlet valve orifice. The 
engine is fitted with a governor of National design. 
The fuel injection system includes atomisers accom- 
modated inside brass tubes expanded into the 
cylinder head, a design which assists the cooling of 
the atomisers and therefore helps to keep them clean. 
The fuel pumps are carefully protected with trays 
to prevent fuel oil seepage from working back into 
the crank case and diluting the lubricating oil. Careful 
thought has gone to the design of the bilge and water- 
circulating pumps fitted outside the crank case 
at the front of the engine. They are made of gun- 
metal and are of the same size to enable the bilge 
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pump to act as cooling water pump when required. 
‘They operate at slow speed to increase reliability 
and reduce noise, and the valve gear is accessible 
in a few moments for cleaning and adjustment. A 
hand clutch is fitted to the bilge pump and the 
position outside the engine makes it impossible for 
water to leak into any part of the engine. 

The 4 D M type four-cylinder engine, Fig. XIT of the 
Art Supplement, develops 37 B.H.P. at 1000 r.p.m., 
is generally designed on similar lines to the R V M 6, 
and has a similar specification. Both engines are 
equipped with the National oil-operated reverse- 
reduction gear, which consists of a primary shaft 
connected by flexible coupling to the engine and a 


pump and a bilge pump. A number of smaller engines 
are particularly suitable for auxiliary duties, and 
besides oil engine-driven generating sets of 4, 17, and 
23-kW capacity, a 7 H.P. engine driving a Hamworthy 
compressor, a 14 H.P. engine operating a winch, andan 
18 H.P. engine driving a Reavell compressor, Fig. XV 
of the Art Supplement, are also on view. A 7 H.P. 
engine driving a trawler capstan through a hydraulic 
coupling demonstrates the flexibility of this form of 
drive, which allows the capstan to be run at controlled 
slow speeds and even permits a load to be “ held”’ with- 
out stalling the engine. The hydraulic coupling was 
manufactured by the Hydraulic Coupling and Engi- 
neering Company, Ltd., of Isleworth. A two-cylinder 





cubic inches. It develops 36 to 47 B.H.P. at 
1200 to 1600 r.p.m. It is generally similar to the 
‘““RY/6” type six-cylinder version, but, as it is 
intended for use in a slower type of vessel having 
less steep shaft angles the lubrication of the “ R Y/4”’ 
is on the normal wet sump principle, while the 
‘““RY/6” has a dry sump system. The combustion’ 
chamber is of the two-chamber type, designed to 
avoid difficulties of fixing encountered with this form 
of engine. Silichrome steel overhead valves are 
operated from a cam shaft in a tunnel in the cylinder 
block and accessible by removing an aluminium cover. 
Bosch fuel injection is fitted with vertical injectors 
and a speed-control governor, the fuel being fed by 
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secondary shaft coupled to the propeller shaft. ‘The 
drive is transmitted by a double pinion on the 
primary shaft to a wheel carried on the secondary 
shaft, but not locked to it, and to an idler pinion 
which, in turn, meshes with a second wheel on the 
secondary shaft which is also free. Thus as all the 
wheels are constantly in mesh, the two wheels on 
the secondary shaft rotate permanently in opposite 
directions freely on the secondary shaft. Each whee! 
is actually double and inside it is a special clutch 
which locks it to the secondary shaft when needed. 
The clutch consists of two members keyed to the 
shaft, which, when separated, engage the inside 
surfaces of the two halves of the wheel. The surfaces 
are made up of alternate conical concentric grooves 
and rings. Oil pressure is led through passages 
drilled in the shaft to one or other of the two clutch 
centres and is sufficient to hold the two clutch faces 

















FiG. 20—TWO-CYLINDER 18 B.H.P. OIL ENGINE 
~—LISTER 


apart and engaging with the inside faces of the gear 
wheels. When not engaged a subsidiary oil feed 
leads to the engagement side holding the clutches 


open. The oil feed is from a gear pump _incor- 
porated in the gear-box+through a_ three-way 
cock, so that ahead, neutral and astern posi- 


tions are provided. This gear-box has practically 
no wear in use and a minimum of moving parts. 
It also takes up very little length. A keyed extension 
of the primary shaft for driving an auxiliary, such as 
a dynamo or compressor, is provided. 

R. A. Lister (MARINE SAEs), Lrp. 

The largest engine exhibited on the stand taken 
by R. A. Lister (Marine Sales), Ltd., of Dursley, 
Gloucestershire, is a six-cylinder Blackstone marine 
oil engine developing 240 H.P. at 600 r.p.m. and 
equipped with a hydraulically operated reverse and 
reduction gear giving a propeller speed of 300 r.p.m. 
This engine is arranged to drive a water circulating 














ENGINE—NATIONAL 


18 B.H.P. oil engine exhibited is shown in Fig. 20. 
It should be noted that the cylinder bores of all the 
Lister engines exhibited have been treated with the 
Listard process of chrome hardening. 


Joun J. THORNYCROFT AND Co., Lrp. 

In addition to the “ Handybilly ” paraffin engine 
of 74 B.H.P., John I. Thornycroft and Co., Ltd., of 
Smith-square, Westminster, are exhibiting the petrol 
parattin engine illustrated in Fig. 19. This four- 
cylinder unit develops 25 B.H.P. and has a bore of 
3?in. and a stroke of 5in., giving a cylinder dis- 
placement of 221 cubic inches. It is available with 
or without a reduction gear, the ratio of which may 
be either 2 to lL or 3 to lL. The gear itself is a single 
pair of helical gears running in an oil bath, which 
forms a single unit with the engine casing. The 
cylinders are a monobloe casting fitted with a detach- 
able head. The crank case, which is extended to 
enclose the clutch and reverse gear, is of aluminium 
alloy, and the crankshaft, a stiff, medium-carbon 
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PETROL -PARAFFIN MARINE ENGINE—THORNYCROFT 


pump through an Auto-Klean strainer. The cylinder 
block and top half of the crank case is a single 
chromidium casting with dry liners. A single detach- 
able head with water connections incorporated is 
used. The pistons are of aluminium alloy and have 
five rings. The clutch of the multi-dise type and the 
bevel wheel type brake band-operated reverse gear 
are operated by a single lever, the reverse gear 
lubrication being combined with the engine system. 

The “ R L/6 ” engine illustrated in Fig. XVIII of the 
Art Supplement is also on view. This six-cylinder 
version, generally similar to the *‘ R Y/4”’ in specifica- 
tion, develops up to 145 B.H.P. at 1800 r.p.m., norma! 
output being 130 B.H.P. at 1600 r.p.m. The bore is 
4%in. and the stroke 64in. The lubrication is also of the 
wet sump type, the filter being removable without 
draining the sump. 


DOMINION MACHINERY CoMPANY, LTD. 


A number of new types and models of woodworking 
machinery can be seen on the stand taken at the 

















steel forging, is carried in three white-metal bearings 
in the bottom half. Forced lubrication to main 
and big-end bearings is provided by a plunger pump 
operated by an excentric on the cam shaft. The 
clutch and reverse gear of the epicyclic type has 
an expanding clutch for ahead motion and a contract- 
ing clutch for reverse. 

In the oil engine range is shown the “R Y/4” 
type illustrated in Fig. XIV of the Art Supple- 
ment. This engine has a bore of 4in. and 











a stroke of 6in., giving a capacity of 300 





FIG. 21—*SUPER ELLIOT’’ WOODWORKING MACHINE—DOMINION 


Exhibition by the Dominion Machinery Company, 
Ltd., of Hipperholme, Halifax. Illustrated in 
Fig. 21 is the multi-purpose machine known as the 
Super “Elliot > woodworker. This machine is 
capable of a large number of woodworking operations ; 
it will rip, cross-cut, surface, thickness, rebate, 
chamfer, groove, cut simple and compound mitres, 
and perform many other operations. The makers state 
that no foundations are required for holding down 
the machine. The drive is taken from a built-in 
motor, with a direct drive for all operations. The 
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shde carrying the motor turns to any desired angle 
across the table, and can be fixed at any point, 
although positive stops are provided at the five main 
positions. As can be seen in the engraving, the motor 
drives a saw on one side of the machine and a cutter 
block on the other by means of belts. 

The Model ‘* Elliot”? woodworker, shown in 
Fig. 22, is very similar to the machine described 
above, but is of not quite so large a capacity. This 
machine will rip up to 4in. thick and cross-cut up 
to 26in. by Sin. It will perform all the operations 
that the Super model will do. The machine is fitted 
with a 3 H.P motor and is supplied complete with 
saws, planing cutters, and a fin. dado head for 

















FIG. 22—WOCGDWORKING MACHINE—DOMINION 


trenching. One of the features of these machines is 
that for all operations across the grain the tool is 
drawn across the work, but for all operations with 
the grain the timber is fed to the machine in the 
usual way. 

RocKWeE Lp, Lp. 


The A.C. welding set shown in Fig. 23 is exhibited 
by Rockweld, Ltd., of Commerce-way, Croydon, 
Surrey. A special three-phase/single-phase V-con- 
nected transformer works in conjunction with an 
auxiliary transformer. The former supplies current 
at 36 volts or so, whilst the auxiliary transformer 
gives a peaked wave of 65 volts. Both transformers 
take current from all three phases of a three-phase 
supply and give a composite voltage wave shape, 
which simulates the are voltage wave characteristic. 

















Fic. 23—A.C. WELDING SET—ROCKWELD 


It is claimed that the wave form improves the are- 
striking qualities of the set by giving a high voltage 
peak. The power factor of the set is 0-7 to 0-75, 
and the phase balance in the ratio of 1:1: 0-7. 
Portable motor generator D.C. sets made by Brown, 
3overi are also shown. They incorporate the most 
recent technical improvements of the firm and are 
made for an A.C. or D.C. drive. The current ratings 
are 15/180 amperes and 20/400 amperes respectively. 
The open circuit voltage is 75 volts in both cases. 
A shunt winding, a counter-compound series winding 
and another winding fed by auxiliary brushes in the 
commutator are provided on the poles, and instan- 
taneous reaction is obtained by a dissociation of the 
counter-compound winding from the two other wind- 
ings, whilst the winding connected across the auxiliary 
brushes prevents changes of polarity. Regulation of 
the welding current is obtained by a small built-in 





rheostat in the auxiliary current circuit. Over the 
complete current range the regulation is stepless. 
To obtain heavy welding currents two or more gene- 
rators can, of course, be connected in parallel. The 
sets are spring mounted and provided with an 
ammeter and current scale, which is also graduated 
in *‘ Rockweld ” electrode diameters. 

Other exhibits consist. of small adjustable con- 
trollers and regulators for use in conjunction with 
these A.C. and D.C. sets. 

Prersow, Lp. 

The universal A.C. welder (Fig. IX of the Art 
Supplement) shown by Petbow, Ltd., of Victoria 
Works, Victoria-road, North Acton, N.W.10, has 
an output of 40 to 200 amperes, and can _ be 
connected to any three-phase supply from 220 
to 550 volts or any single-phase supply from 
100 to 480 volts. It can also be connected to 
any one phase of a two-phase supply. A simple 
link board enables the set to be arranged to suit 
the input voltage in 30 seconds. Weighing under 
6 cwt., the set can easily be moved by one man, and 
the control unit, to be seen in the foreground, can be 
removed from the set for remote control when welding 
in difficult situations. The striking voltage is 80, 
which is suitable for all classes of welding. 

The set shown in Fig. 24 is known as the “Colt” 
A.C. set, and has an output of 40-150 amperes. 
Another set of this type, known as the “ Medior,”’ is 
rated at 40-200 amperes. Both these equipments are 
smaller, lighter, and less expensive than the firm’s 
heavy-duty 200-ampere sets. 

The Petbow “Junior” A.C. welder, Fig. VI 
of the Art Supplement, can be connected to any 
power socket. For use with this welder a 
special type of electrode has been evolved to 

















FiG. 24—A.C. WELDING SET—PETBOW 


suit the electrical characteristics. A sliding core 
choke coil gives an infinite current variation from 
40 to 100 amperes. The panel also carries the primary 
switch for the double-wound air-cooled, shell type 
transformer, and welding terminals. The auxiliary 
equipment includes 10ft. of C.T.S. three-core input 
lead, an electrode holder with 10ft. of C.T.S. flexible 
lead, a 10ft. length of return lead, and a welder’s 
screen. Standard models are for a 200-240, single- 
phase, 50-cycle supply, but equipments for other 
single-phase voltages can be supplied, and where 
single-phase working is not permitted, a three-phase 
type can be provided. The output rating is 40 to 
80 amperes, continuously, and 100 amperes on 50 per 
cent. duty. 


Victor Om ENGINES (COVENTRY), LTD. 


Illustrated in Fig. 25 is the latest oil engine manu- 
factured by Victor Oil Engines (Coventry), Ltd., of 
Cox-street, Coventry. It is a four-cylinder version 
of the well-known horizontally opposed Victor ‘‘ Cub 
Senior ” engine. The four-cylinder model has a bore 
of 85mm., a stroke of 100mm., and has a con- 
tinuous output of 28 B.H.P. at 1800 r.p.m. Its 
developed horse-power is 44 at 2800 r.p.m. The 
engine is one of the very few horizontally opposed 
four-cylinder four-stroke oil engines in this horse- 
power class and the design possesses characteristics 
of smooth running and freedom from vibration, which 
make it a valuable addition to the available types. 
It is also very compact, remarkably rigid in structure, 
and light in weight. It is to be built for stationary 
operation, marine service, and for vehicle propulsion. 

Illustrated in Fig. XLX of the Art Supplement is one 
of the orthodox Victor two-cylinder horizontally 
opposed oil engines as the prime mover of a generating 
set. Two types of two-cylinder engine are made by 
the company, and both are on view on the stand. The 
‘* Cub ” is a horizontally opposed unit of 80 mm. bore 
and 100 mm. stroke with a capacity of 1006¢.c. It 
is water cooled and fitted with a separate combustion 
chamber, enabling it to be started up from cold by 





hand; 8 B.H.P. is developed at. 1000 r.p.m. and 
20 B.H.P. at 2900 r.p.m. Wet cast iron liners are 
fitted and the eylinders are mounted on a crank case 
which may be aluminium alloy or cast iron with the 
necessary Oil passages cast integrally. The crank- 
shaft is of the two-throw built-up type, running on 
two roller bearings and fitted with a large deep row 
ball locating bearing. The big ends are multi-roller 
bearings earried in forged steel connecting-rods with 
chill-cast phosphor-bronze small end bearings. The 
pistons can be made of special aluminium or cast 
iron with three compression rings and one seraper ring. 

The cam shaft, which is chain driven from the 
crankshaft, is a hardened and ground steel forging. 
Two overhead valves operated by push rods and 
rollers are used with double return springs. Detach- 
able valve guides are used in the cast iron detachable 
cylinder heads. The lubrication is by pressure feed 
to all parts,. including the valve gear, except the 
gudgeon pins, which are splash fed. No pipes are 
used in the lubrication system. The gear type oil 

















FiG. 25—FOUR-CYLINDER Olt ENGINE—VICTOR 


pump and the sump are both water cooled. An 
Auto-Klean filter is in the oil line with an emergency 
by-pass valve, Water cooling is by pump driven in 
tandem with the oil pump on the timing gear case. 
C.A.V.-Bosch standard fuel injection pumps and 
nozzles are fitted, governing being either of the 
‘maximum speed’ or * constant speed” types. 

The “Cub Senior” engine is built to the same 
specification as the “‘Cub”’ and is intended to be 
interchangeable. It differs only in the cylinder 
dimensions, which are :—Bore, 85 mm.;_ stroke, 
100 mm. ; capacity, 1135 c.c. It develops 9 B.H.P. 
at 1000 r.p.m. and 22 B.H.P. at 2800 r.p.m. 


G. D. PETERS AND Co., Lip. 


’ 


Examples of ‘plastic arc’’ welding equipments, 
both for hand and automatic operation, together 
with a complete collection of *‘ Colour Tip” elec- 
trodes, are exhibited by G. D. Peters and Co., Ltd., 
of Slough. The latest combined unit type motor 
generator hand-welding plant (Fig. 26) is very 

















FiG. 26—MOTOR GENEFATOR WELDING SET—PETERS 


compact. The flanged motor is bolted to the generator 
frame with a spacer ring between the two, and is 
connected to the generator armature shaft by a 
butt coupling. Between the two armatures there is 
a common ventilating fan. Ball and roller bearings 
are provided. The four-pole drooping characteristic 
generator gives 70 volts on open circuit, and when the 
load is applied it drops automatically to the required 
value according to the type of electrode employed. 
Welding current control is obtained by means of a 
small differential regulator working in conjunction 
with a three-point selector switch connected to 
tappings on the generator field windings. This 
method of control provides infinite current variation 
within the range of the machine, and eliminates 
wasteful external resistances. 

The controls are fitted in a lightweight sheet metal 
control box, mounted on top of the motor generator 
unit, together with the motor starter. ‘These com- 
bined unit sets are manufactured in three standard 
sizes, with a range of 30/250 amperes, 50/375 amperes, 
and 90/500 amperes respectively, and the motors are 
wound to suit any of the present supply systems. 
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The sets ean be supplied for a belt or engine drive, 
and as multi-operator machines. 

Another working exhibit is the “plastic arc ” 
fully automatic electric welding equipment for 
continuous welding with coated electrodes. The 
machine welds in straight lengths up to 18in. and 
works continuously without breaking the are or 
stopping to change electrodes. 

Fully automatic carbon are and bare wire metallic 
are welding heads with an air-operated backing fixture 


for use in conjunction with the automatic welding of 


circular tanks, &¢., are also shown. ‘The carbon 
are electric welding head, Fig. Il of the Art 
Supplement, consists of a differential gear unit 
driven by two motors connected to the welding 
control system so that they maintain com- 
pletely automatic are regulation. The gear unit 
incorporates spur gearing mounted on ball bearings 
and enclosed in an oil bath. To control the arc a 


and rollers. Marine propulsion units, such as the 
engine described, are fitted with ram type water- 
circulating pumps of bronze, which are built in with 
the engine and driven by the half-speed cam shaft. 
As an extra, a bilge pump, which can be put into or 
out of action by a friction clutch, can be fitted, 

A four-cylinder marine propulsion unit is illus- 
trated in. Fig: 27 herewith. This engine is repre- 
sentative of the range of ‘‘ L 2” type engines, which 
has been designed to meet the demand for a com- 
pression-ignition engine of the same power-to-weight 
ratio as that of the average petrol-paraftin engine, 
particularly for marine use. Running at a speed of 
1000 r.p.m. the engine gives 94 B.H.P. per cylinder 
with a fuel consumption of less than 0-390 lb. per 
B.H.P. per hour. The engine is built with any number 
of cylinders from one to six, with a corresponding 
output of from 9} to 57 B.H.P. at the rated speed. 
The engine illustrated is the * 4 L.2” and develops 





is recommended with the larger unit. Each engime 
develops its normal power at 1000 r.p.m. 

An auxiliary set of interest is a 19-kW unit com- 
prising a radiator-cooled, three-cylinder, 30 B.H.P. 
engine driving a generator. Sets of this type are 
becoming increasingly popular for emergency and 
port lighting duty. They start easily by hand, if 
necessary, using non-volatile fuel, and the compara- 
tively high speed at which they run results in a good 
power output for the space occupied. 

The largest unit on the stand is a séven-cylinder, 
525 B.H.P., four-stroke oil engine designed for a 
normal working speed of 428 r.p.m. The main 
features of this engine are renewable “ wet ”’ liners 
for the cylinders, a monobloc housing, and separate 
eylinder heads with horizontal valves. The cam 
shaft is situated at the top of the housing and driven 
by chain, thus obviating the use of long push rods. 





An automatic foreed feed lubrication system is fitted. 
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FiG. 27—FOUR-CYLINDER 38 B.H.P. MARINE ENGINE—NORRIS, HENTY 


water-cooled magnetic nozzle is fitted to the head, 
and separate totally enelosed paper and wire feed 
units are incorporated. The complete head is 
designed so that it can be fitted to existing welding 
fixtures, or be mounted upon a special self-propelled 
travelling carriage, according to the class of work to 
be done. The semi-automatic continuous wire 
feed welding head —Fig. [V of the Art Supplement 

is of interest to motor car body builders, 
and those who undertake sheet metal work of 
a similar nature. The apparatus 
a quickly detachable wire reel, designed to take 
standard coils of bare welding wire, a 60-volt motor 
with a reduction gear-box, adjustable wire feed 
rollers, and guide tube, and a rheostat for the fine 
adjustment of the feed. The welding wire is fed 
through a_ LOft.: length of flexible cable to the 
operator's hand piece, which incorporates a control 
switch and feed wire nozzle for jin. diameter wire. 
The complete head is fitted with a slinging eye. 
Current for welding and for operating the head is 
provided by a standard motor generator set, with its 
motor wound to suit any specified supply. 


consists of 


Norris, Henty AND GARDNERS, Lip. 

A range of high-speed oil engines for marine and 
industrial use is shown on the stand of Norris, Henty 
and Gardners, Ltd. (L. Gardner and Sons, Ltd., 
Proprietors), of Barton Hall Engine Works, Patri- 
croft, Manchester. We illustrate in Fig. X of 
the Art Supplement a marine type of unit, coupled 
to a conie reverse gear of the type which the firm has 
fitted for the past two or three years. The example 
shown on the stand is actually a five-cylinder “‘ 5 L 3” 
engine, which delivers 85 B.H.P. at 800 r.p.m., 
but the illustration shows the ‘‘ 4 L 3” engine, which 
is similar in every respect except that it has four 
cylinders. These engines are made in a range with 
from three to eight cylinders, delivering from 51 to 
136 B.H.P. at 800 r.p.m. All except the ecight- 
cylinder engine-—which is also to be seen on the 
stand—can be started by hand from cold, or com- 
pressed air starting can be employed. Working on 
the direct-injection combustion system, Gardner 
engines require no heater plugs or other aids for 
starting. Fuel consumption is guaranteed to be less 
than 0-380 lb. per B.H.P. per hour with a B.M.E.P. 
of about 92 lb. per square inch at the rated speed of 
800 r.p.m. for marine use. 

Cast in blocks of two and three, the cylinders of 
this engine are fitted with ‘“‘ wet’ liners, which, in 
turn, have renewable “dry” liners pressed in. 
Cylinder heads are separate iron castings, which form 
a closed chamber for the valve motion and the 
injectors. Fuel injectors are of the well-known 
Gardner type, which requires no adjustments for 
injection pressure. Fuel injection pumps of C.A.V.- 
Bosch manufacture are used. A separate centrifugal 
governor, gear driven from the engine, controls the 
engine speed between 250 and 800 r.p.m. The engine 
is lubricated by a force-feed system, which includes 
the valve mechanism and the injection pump cams 


38 B.H.P2 The general design of this engine is very 
similar to that of the * L3” twpe deseribed above. 
An auxiliary set, comprising the single-cylinder 
9, B.H.P. unit coupled to a Gardner compressor 
and a 5-kW generator, is also shown. 

In addition to the engines described above, the 
firm is showing a directly reversible marine type 
oil engine with airless fuel injection, working on the 
two-stroke cycle. This unit is exemplified by the 
three-eylinder “3 J 5” engine, which develops 
54 B.H.P. at 400 rp.m. Gardner “LW” type 
engines are represented by a six-cylinder unit which 
gives 102 B.H.P. at 1700 r.p.m. This engine, which 
is shown coupled to a reverse gear, can be applied 
as a marine propulsion unit to meet the special 
requirements of low weight and high power output 
in shallow-draught vessels and speed craft. 


Ruston AND HornsBy, Ltp. 


Exhibits of interest at the stand taken by Ruston 
and Hornsby, Ltd., of Lincoln, are two marine oil 
engines with oil-operated reverse gears. One of these, 
a 120 B.H.P. unit, is shown with a reverse reduction 
gear with a 2} to 1 ratio. The other is a 68 B.H.P. 
four-cylinder unit, which we illustrate in the accom- 
panying engraving, Fig. 28. This engine is fitted 
with a new type of straight-through reverse gear, 
without reduction. 

A gear of the first-named type was shown at the 
Shipping, Engineering and Machinery Exhibition in 
1935 and has since given excellent performance in a 
number of craft both for inland waterways and deep- 
sea work. The principle of this gear is simple. There 
are two sets of gears, the “‘ ahead’ set, comprising 
pinion and wheel only, and the “‘ astern ”’ set, pinion, 
idler and wheel. Oil-operated clutches are housed 
within the secondary gear wheels, and are controlled 
by oil foreed under pressure through channels cut in 
the secondary shaft. 

The oil-operated gear without reduction is also 
operated by means of two clutches, one for ahead and 
the other for astern running. The driven shaft is in 
line with the engine shaft, and when the “ ahead ” 
clutch is engaged the drive is taken straight through 
the gear-box. For astern running planetary gear 
wheels are used. These planetary wheels are perma- 
nently in engagement with the engine shaft and with 
the propeller shaft, but during ahead running they 
are merely idling round. The astern clutch locks the 
spider carrying them, and they transmit the drive 
from the engine shaft to the propeller shaft, and at 
the same time reverse its direction. 

An example of the smaller type of marine engine 
made by the firm for use in yachts, small fishing boats, 
ships’ lifeboats, &c., is a four-cylinder 40 B.H.P. 
unit with a reverse and reduction gear. Another 
engine shown on the stand is a four-cylinder 
40 B.H.P. unit with a reverse gear like the three- 
cylinder unit shown in Fig. XI of the Art Supple- 
ment. Both these engines are of the com- 
pression-ignition type and are capable of being 
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started from cold by hand although electric starting 














FIG. 28—FOUR-CYLINDER 68 B.H.P. MARINE ENGINE—RUSTON 


Also exhibited is a 100-kW marine auxiliary set 
with a five-cylinder, 150 B.H.P. oil engine as prime 
mover, giving its rated power at 600 r.p.m. Smaller 
auxiliaries are represented by a number of oil-engined 
units of 5 and 7} B.H.P. per cylinder, shown 
in Fig. XXIL of the Art Supplement, including a 
composite set comprising a 73 B.H.P. engine, gene- 
rator, air compressor, and general service pump. 


THe MirrLEES Watson Company, LTD. 

A number of pumps and associated devices are 
exhibited by the Mirrlees Watson Company, Ltd., of 
Scotland-street, Glasgow. The “ Super Silent” hot 
water circulator illustrated in Figs. 29 and 30. is a 
neatly designed assembly and is specially intended for 

















FiG. 29—HOT WATER CIRCULATOR— 
MIRRLEES WATSON 


installation in buildings where silence in operation is 
desirable. Its object is to promote a more rapid flow 
in a hot water circulating system without, however, 
preventing thermo-syphonic flow if it is cut out 
of action. The unit is mounted on a cast iron 
base in the form of a pipe which can easily be fitted 
into an existing pipe line. In this pipe there is a non- 
return flap valve, with the hinge on the lower side, 
so arranged that if there is no flow the valve falls 
open. Thus under ordinary thermo-syphonic flow 
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conditions, the valve presents no restriction, as i 
undoubtedly would if it were hinged at the top. 
The circulating pump is mounted above the cast iron 
hase pipe, and its suction and delivery sides are con- 
nected to the pipe on each side of the non-return 
valve through sluice valves. Thus when the pump is 
set in operation the non-return valve is closed by the 
pressure. As shown by the engravings, the driving 
motor is carried on brackets above the pump, and 
drives its spindle through a vee belt. The motor is 
mounted on four adjustable studs which are titted 
with special insulating washers. The pump casing 
and cover are made of cast iron and t he impeller of gun- 
metal. The latter is of the double shrouded type, and 
has a sealing ring at the back, which, as there are 
holes drilled through the boss, provides for the 
balaneing of end thrust. 

Another exhibit is 'an example of a Submergible 
pump. Pumps of this type are intended principally 
for use in bore-holes, and the maximum diameter is 
in consequence restricted. In these pumps—see 
Fig. 3l—the electric driving motor forms a_ unit 
construction with the pump and hangs below 
it in the bore-hole. No vertical shafting 1s therefore 
required, and the pump is suspended only on 
the delivery piping. An electric cable must, 
of course, also be lowered down the well. The 
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Fic. 30—HOT WATER CIRCULATOR— 
MIRRLEES WATSON 


motor, it will be gathered, is completely immersed 
in the water, and as it is required to work for long 
periods without attention, it is essential that the 
water should be unable to reach any important parts. 
These motors are of the squirrel cage type, and have 
no slip rings. The stator coils are isolated from the 
water by means of a very thick and pressure-tight 
steel tube, which completely protects them from any 
contact with moisture. The construction is such that 
the use of rubber jointing is avoided. ‘The stator 
space is filled with dry air and is formed by a com- 
pletely enclosed steel chamber, which is able to with- 
stand pressures up to 350 lb. per square inch. ‘The 
space in which the rotor runs is filled with pure water, 
to which is added a small quantity of oily liquid to 
prevent corrosion and give added lubrication qualities 
for the bearings. The arrangement is such that 
ihe rotor liquid cannot mix with the bore-hole water. 

The inner laminated sleeve which protects the stator 
windings is composed of thin stampings of dynamo 
steel of 0-5 mm. thickness interleaved with an elastic 
and pressure-tight insulating material, 0-L mm. 
thick. The thickness of the tube is such that it can 
resist fluctuating pressures corresponding to a sub- 
merged head of 7v0ft. of water. ‘The cooling of the 
motor is arranged not only through the motor casing, 
which is made of a thick steel tube, but also by means 
of the water filling the space in which the rotor runs. 
This water is circulated by means of a small impeller 
on the upper rotor face. which draws it up a channel 
in the shaft and forces it away through the clearance 
space between the stator and rotor. 
is cooled in a casing on the lower side of the motor. 
The stator coils are wound in the slots as in normal 
motor practice. They are cotton covered and im- 
pregnated under vacuum with insulating material. 
‘The ends of the coils are in spaces filled with dry air, 
and do not come in contact with moisture. The 
stator space, as has been mentioned, is protected on 
the outer side by means of a thick steel tube, forming 
the motor casing. 
seamless construction, and in the larger machines is 





The water itself 


In small motors this tube is of 





welded. ‘The lower end of the stator space is formed 
by a thick steel ring welded to the casing tube, and 
the upper end of the tube has a very strong flange for 
taking the high pressure on the laminated isolating 
sleeve, which is compressed to a pressure of 14,000 Ib. 
per square inch of sectional area. The high elasticity 
of the jointing materials which are placed between the 
stampings of the laminated tubing is considered to be 
of the greatest importance. In the stationary con- 
dition, the motor is at the same temperature as the 
bore-hole water, but this temperature rises a little 
under running conditions. Ths temperature rise 
causes expansion of the sleeve, which results in a 
slightly increased pressure between the stampings. 
It is claimed that the elastic joints can take these 
fluctuations indefinitely without losing their elastic 
characteristics. ; 

The general design of the pump itself is very much 
in accordance with general practice, but one or two 
points deserve notice. The complete rotor is dyna- 
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Fic. 31—SUBMERGIBLE PumMP—MIRRLEES WATSON 


mically balanced, so that the water-lubricated bear- 
ings are lightly loaded. Thrust bearings differ accord- 
ing to the size of the unit and the nature of the 
hore-hole water. For powers up to 4°5 H.P., the 
thrust load is so low that a very small balance disc 
on the top of the main pump shaft is sufficient. 
(Fig. 31). A small amount of the water being 
pumped passes under the balance dise from the inner 
side, and raises this disc a few hundredths of an inch, 
so that the rotating stainless steel dise and the rotor 
are supported on a liquid surface. The balance 
water flows back to the bore-hole. When small 
submergible pumps, up to 4-5 H.P., have to raise 
sandy or impure water, the thrust is taken by a ball 
bearing on the lower end of the motor shaft, which is 
packed with grease and runs in a totally enclosed 
casing. For powers from 6 H.P. to 100 H.P. at 
2900 r.p.m. and from 20 H.P. to 150 H.P. at 1450 
r.p.m. the thrust is taken hydraulically. As shown in 
Fig. 31, a special centrifugal pump is coupled to the 
lower end of the motor spindle, which forces the rotor 
liquid under a balance disc keyed to the lower end 


of the motor shaft. ‘Che balance liquid passes under 
this dise, lifting it a few hundredths of an inch, and 
flows back to the suction of the balance pump. The 
liquid civeulates in a closed space without mixing 
with the bore-hole water. When the pump is running 
there is no actual contact between the disc and its 
seating. At the moment of starting the pump, and 
until the balance pump has built up pressure, no 
hydraulic thrust has been developed by the main 
pump, and the complete rotor rests on a special sup- 
porting ring. ‘The diameter of this supporting ring is 
small, and friction torque is therefore minimised, 
thus allowing the pump to come up to speed quickly. 
Between the face of the balanee dise and the seat, 
there is always a gap of from 2/1000 to 4/1000 of 
an inch. 

The absence of all stuiling-boxes ts a feature of the 
* Submergible pump design. The water to be 
raised flows into the pump and enters the impellers 
through a suction strainer situated between the pump 
and the motor. As the rotor space is completely filled 
with liquid and there is no air space, no pressure differ- 
ence exists under any conditions between the rotor 
space and the bore-hole, and the use of any kind of 
stuffing-box is unnecessary. The rotor space is pro- 
tected against the entrance of sand by means of a 
labyrinth arrangement employing a centrifugal action, 
which prevents the entrance of sand particles. There- 
fore no stuffing-box is required between the motor 
and the suction side of the pump. As the water 
from the last stage of the pump flows in an axial 
direction into the delivery pipe, no stuffing-box is 
required on the pressure side of the pump. 


MIRRLEES, BICKERTON AND Day, Lp. 


In a half-tone engraving in the Art Supplement, 
Fig. XVI, we illustrate a 75-kW auxiliary generating 
set driven by a six-cylinder oil engine made by 
Mirrlees, Bickerton and Day, Ltd., of Hazel Grove, 
near Stockport. This engine forms one of a number 
of engines exhibited by the firm and has a special 
form of combustion head, known as the * Comet ” 
head, the design of which embodies Ricardo patents. 
The general construction of the engine conforms to 
the usual modern standards. The pistons are of 
light aluminium alloy, this material being chosen as 
much for its heat conductive properties as for its 
lightness, and the connecting-rods are forged in steel 
and machined all over. The large main bearings are 
centrifugally lined, it may be noted, with anti- 
friction metal, a method of construction which is 
claimed to produce particularly good adhesion 
between the lining and the shell) When so many 
manufacturers are adopting designs in which groups 
of two or sometimes three evlinders arc cast in one 
block, it is interesting to find that the Mirrlees concern 
prefers to cast each cylinder separately, claiming 
that thereby a more symmetrical shape is secured, 
which is not likely to suffer distortion. Renewable 

















FiG. 32—OIL-PUMPING SET—MIRRLEES, BICKERTON 


liners are fitted. The bore and stroke are 64in. and 
6hin. and the speed 990 r.p.an. This type of engine 
is made in a range of sizes from two to eight cylinders. 

A number of pumps are also exhibited by the firm, 
and in Fig. 32 there is illustrated an ** Imo” pump, 
capable of running at 950 r.p.m. and delivering 
9 gallons per minute when driven by a 2 H.P. motor. 
The pumping mechanism in an “Imo” pump 
consists of three intermeshing worms of about 45 deg. 
angle with their axes parallel, fitting into a shaped 
casing. The two outer worms, which are driven by the 
central one, are of smaller diameter and serve, in 
fact, only to seal * chambers ” between the threads 
of the central ram. On rotation of the worms it will 
be seen that these “chambers” * travel’ up the 
shaft so that the fluid pumped is delivered steadily 
and without rotation. ven at high speeds the action 
is claimed to be free from vibration, while the fit of 
the rotors is so close that liquids can be delivered 
against pressures as high as 2500 Ib. per square inch. 
It is said that the thrust on the worms in a radial 
direction is entirely balanced, whilst, when dealing 
with the higher pressures, axial thrust is balanced by 
hydraulic balance pistons. Being positive in its 
action, the ‘‘ Imo” pump requires no priming. We 
are informed that an efficiency as high as 90 per cent. 
has been registered by such a pump when handling 
lubricating oil, while even on fuel oil efficiencies up 
to 80 per cent. are attainable. These pumps are made 
in a range of sizes to deliver from about 1:8 to 1100 





gallons per minute when running at speeds from 
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3000 r.p.m. to 750 r.p.m., the precise quantity 
delivered and power absorbed depending, of course, on 
the characteristics of the fluid pumped. 

Unirep WatER SOFTENERS, Lrp. 

A variety of water-softening plants employing the 
Permutit system is exhibited by United Water 
Softeners, Ltd., of Gunnersbury-avenue, Chiswick, 
London, W.4, most, of course, in model or abbreviated 
form, as the full-sized plants would he too bulky 
for exhibition.. We illustrate two examples in 
Figs. 33 and 34. 

The Permutit system needs no elaborate descrip- 
tion. It is of the base-exchange type, in which the 
raw water is passed through a bed of zeolite mineral, 
and is thus softened. When the mineral has hecome 














FiG. 33—DOSING GEAR-—-UNITED WATER 


exhausted it is rejuvenated by flushing with strong 
brine, and the spent brine allowed to run to waste. 

The medium-sized softener exhibited is of the 
automatic type, in which the human element is 
reduced to a minimum, an electrically operated 
mechanism altering the valves for the regeneration 
of the zeolite after a definite amount of water has 
heen softened. Incorporated in the apparatus there 
are arrangements for the storage of salt in bulk, and 
for the making of the saturated brine solution. 

A new type of Venturi-operated chemical measur - 
ing and proportioning gear, which is exhibited, pro- 








mutit mechanical pressure filters, having non- 
siliceous filter media, and a final treatment of a 
softening to zero hardness through a Permutit 
softener, which effects the removal of bicarhonates 
and ensures a water suitable for high-pressure boilers. 


WeELpiInGc Scppiies, Lrp. 


The stand of Weldmg Supplies, Ltd., Anchor 
and Hope-lane, Charlton, London, 8.E.7, is devoted 
to electric arc welding. The principal exhibits are 
a set of three motor generator units of different sizes, 
a portable example of which is illustrated by Fig. VII 
of the Art Supplement. 

The mechanical construction calls for very little 
The set is constructed entirely of mild 
steel except for the two end plates. The main 
housing is a single piece of steel barrel. ‘The under- 
carriage is fitted with welded wheels and carries the 
generator on two transverse leaf springs. The set 
is thus well protected against road shocks. The 
motor stator and generator armature are set on one 
shaft running in two bearings. 

Electrically, the set has several items of interest. 
It is fitted with a slightly oversize motor and the 
stator windings are tapped, so that the machine can 
be run on three-phase supply, 160-220 volts and 
380-500 volts, a characteristic of considerable 
value to repair firms working in different districts. 
The polarity of the machine is safeguarded against 
reversal by an auxiliary field winding fed from the 
supply through a rectifier. The open cireuit voltage 
of the machine is about 20-25 volts, subsequently 
rising to about 80 volts, when the are is struek and then 
dropping again in the manner of most drooping 
characteristic machines. This low voltage has 
advantages from the safety point of view, and does 
not interfere with striking the are. Provision is made 
for werking two or more sets in parallel without in- 
stability. A remote-control regulatorcan also be fitted. 
Current regulation is very smooth, and there is only 
one control over the whole range of 40-400 amperes. 

The automatic welding head illustrated by Fig. IIT of 
the Art Supplement is intended for use with coated 
electrodes, bare wire, orcarbons. One electrode is fed 
into the holder while the other is being burnt down. 


comment. 


THE British OxyGEN Company, LTD. 

Several times within recent years we have had 
oceasion to refer to the mechanical apparatus pro- 
duced by the British Oxygen Company, Ltd., of 
Thames House, Millbank, London, 8.W. 1, for welding 
and eutting metals with the assistance of the oxy- 
acetylene blow-pipe. Although this side of the com- 
pany’s activities is well represented at the Exhibition 
by a variety of machines, it seems to us that mention 
should also be made of the research work carried out at 
the North London works. Such work is, naturally, 
difficult to display at an exhibition, but there are 
examples of its application. 
Since the 1935 Exhibition great attention has been 











FiG. 34—WATER-SOFTENING PLANT—UNITED WATER 


vides for the continuous and proportional addition 
of coagulants and for the rectification of the acidity 
of waters. It is shown in Fig. 33. The apparatus, 
which is neat and compact, is equipped with accurate 
flow indicators showing the rate of dosing. 

There is an example of the familiar Lassen-Hjort 
chemical measuring and proportioning apparatus for 
use in connection with softeners dealing with the feed 
water supply to high-pressure boilers, and a new 
‘* ground operated ”’ proportioning gear. 

Among the working models there is one of the plant 
installed for the Stanton Ironworks, which we illus- 
trate in Fig. 34. In this arrangement the softening 
is effected by means of lime, filtration through Per- 














paid to the methods employed in welding different 
classes of work. For example, in the jointing of 
large pipes such as those which gas, oil, and water 
companies lay down for their services, improvements 
in technique and in the procedure of pipe laying have 
made great economies possible. The technique 
recommended by the company, which is demonstrated 
on the stand, is known as the Linde process. This 
method is widely used in the United States for butt 
welding large pipes. Examples of Linde pipe welds 
made by the company’s demonstrators are available 
for inspection. These include specimens which have 
been subjected to various tests. Overhead welding 


process are also demonstrated. The demonstrations 
include instruction in “ Rightward”’ welding (see 
Fig. 35) and two-welder vertical welding, processes 
which have completely changed the procedure in 
some factories of this country. These demonstrations 
are not confined to iron and steel, but include non- 
ferrous metals and alloys, such as aluminium and 
light-gauge copper. The machines and appliances 
involved are, of course. on view, but most of them 
have already been described in our pages. 

In the section devoted to metal spraying on this 





{ "FIG. 35—RIGHTWARD WELDING—BRITISH OXYGEN 


company’s stand, a complete metal spraying plant is 
in use. It consists of the pistol, cylinders of oxygen 
and hydrogen, tubing, regulators, and an Ingersoll 
Rand air compressor. A small lathe is employed to 
demonstrate the building up of worn parts by the 
use of the pistol. These demonstrations include 
the deposition of high and low-carbon steels as 
required in the rebuilding of such parts as crank- 
shafts, stub axle pins, ball race journals, and housings. 
The application of zine by the pistol for protection 
against corrosion, of aluminium for heat protection, 
and of other metals, is also demonstrated. 


THE ForpDATH ENGINEERING Company, Ltp. 
For some years past the Fordath Engineering Com- 
pany, Ltd., of Hamblet Works, West Bromwich, has 
specialised in the use of Glyso oils for the bonding 
of core and moulding sand, and at the Exhibition it 
demonstrates the latest developments of the principle. 
It is not, of course, always possible for a foundry 
to obtain locally a proper sand for its purposes, but 
the Fordath Company is quite willing to advise as 
to the best means of using such sands as are available, 
and has devised special machines for manipulating 
the sand. 

The machine illustrated in Fig. XXVII of the 
Art Supplement and Fig. 36, for instance, has been 


designed for the rapid mixing of sands and 
bonding material. It is made in several sizes 
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FIG. 36—SAND-MIXING MACHINE—FORDATH 
ranging in capacity from 3 ewt. to 3 per 
hour of oil-bonded sand, and is of the true mixing 
type. as distinct from the grinding action of the pug 
mill. One of its outstanding features is the provision 
made to prevent grit getting into any part of the 
driving mechanism. 

Reference to the illustrations will show that the 
base of the mixer is a substantial circular pedestal 
casting, which carries all the bearings, and totally 
encloses the worm transmission gearing. This con- 
struction permits the main bearings and the trans-, 
mission gearing to be entirely submerged in oil, 
affording complete protection to the working parts 
from the destructive effect of sand and dirt. Mounted 
on this pedestal is the machined cast iron mixing pan 
and upper steel shell. The method of mounting the 
mixing pan provides for the complete isolation of the 
contents of the pan from the gear chamber and the 
top bearing of the vertical shaft. This arrangement 


tons 





of pipes and the jointing of 8in. mains by the Linde 





prevents an excess of fluid, in loam or ganister 
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mixing, from overflowing the inner retaining wall of 


the pan and washing grit into the top bearing. 


Placed at regular distances in the upper part of the 
mixing pan are the fixed pressure blades, and in the 
centre is a rotating hub carrying the rotating blade: 
The fixed pres- 
sure blades are formed with the wearing surfaces of 
chilled iron whilst the rotating blades are made of 
cast steel, and on these are mounted renewable chilled 
In addition, one of these rotating 
This tip 
reduces wear on the remaining blades to a minimum, 


which sweep under the fixed blades. 


iron facing plates. 
arms is fitted with a small inserted tip. 


and is provided with a quick adjustment. When wort 


s 


supplies the vertical shaft top bearing. 
the loose pulley. 

of straight core-making machines. 
illustrated by Fig. XXVIIL of the Art Supplement 
need no description. 

Lrp. 


RANSOMES, SIMS AND JEFFERIES, 





The only 
Stauffer lubricator on the machine is that fitted to 

Besides these mixing machines there are some sand- 
drying and preparing plants on show, and a number 


One of these is 


[ts construction and operation are so obvious as to 


The 2-ton electric elevating platform truck shown in 
1| Fig. 39 is one of the exhibits of Ransomes, Sims and 





steel and the worm wheels are of phosphor bronze. 
Operated by a reciprocating crank mechanism it is 
impossible for the platform to overrun in either direc- 
tion and damage to the electrical equipment is there- 
fore eliminated. 

THe Aura-LAVAL CoMPANy, Lb. 

The Alfa-Laval Company, Ltd., of the Great West- 
road, Brentford, Middlesex, exhibits a series of 
De Laval centrifugal purifiers and separators, one of 
which we illustrate in Fig. 40. It is intended for 
marine service in the purification of fuel and lubricat- 


























Fic. 37-TRUCK- DRIVING UNIT—RANSOMES, 


out it is inexpensive to replace. The rotating hub 
and blades are mounted on a ground steel vertical 
shaft carried in bearings which are automatically 
lubricated by forced feed from the oil sump. 

The mixing chamber is divided into two parts. The 
lower part or mixing pan is a machined iron casting 
with a rapid action discharge shutter, whilst the 
upper part is of heavy rolled and flanged steel plate, 
and carries the fixed pressure blades. 

The method of mounting the upper steel shell on 
the mixing pan forms a safety device, protecting the 
machine from damage in the event of large pieces of 
scrap or foreign material accidentally entering the 
mixing chamber, and consists of the resilient mounting 
of the upper steel shell on the mixing pan by means 








Jefferies, Ltd., of Ipswich. Its weight is approximately 
32 cwt.. The wheel base measures 5ft. 6in., the front 
wheel track is 3ft. 2in., and the rear wheel track 
2ft. Tin. Solid rubber tires are fitted to the driving 
and rear wheels, which measure 20in. by 34in. and 
j6in. by 4in. respectively. Operated by a separate 
electric motor, the elevating gear has an automatic 
cut-off device, which comes into action when the 
platform reaches its top or bottom position. Four- 
wheel steering gear gives a turning radius of 8ft. 6in. 
to the extreme outer point of the truck. <A twenty- 
cell Exide battery provides the‘operating current. 
The vehicle is foot operated, and safety interlocking 
gear is provided to prevent simultaneous application 
of the power and brakes. 

















FIG. 39--2-TON ELECTRIC 


of six heavy compression springs concealed in pockets 
cast integral with the mixing pan. 

The transmission essentially comprises a substan- 
tial bronze worm wheel and an alloy steel worm, heat 
treated and ground to a theoretically correct profile. 

The horizontal driving shaft is of ground steel, 
running in phosphor bronze bearings, and the worm 
reaction is taken through a spherical seating ball 
thrust bearing. A substantial quantity of oil is con- 
tained in the sump, and the worm gear, foot bearing, 
cross shaft bearings, and thrust bearings are com- 
pletely submerged in oil, whilst pressure-fed oil 





TRUCK—RANSOMES, Sims 


The driving unit is shown in Fig. 37. A 24 H.P. 
motor drives the wheels through machine-cut double- 
reduction helical and spur gears, mounted on ball 
bearings. A four-pinion differential is incorporated 
and the shafts drive the wheels through universal 
ball joints. The driving axle and gear are totally 


enclosed in steei housings, forming an oil bath for the 
gears. 

The elevating gear unit, Fig. 38, is driven by a 
separate 2 H.P. motor, directly coupled to a double- 
reduction worm gear, contained in a totally enclosed 


case. 


FIG. 38—TRUCK-ELEVATING 


UNIT—RANSOMES, SIMS 


ing oils, but can, of course, be used for other similar 
purposes ashore. 

The machines embody a number of improve- 
ments in centrifugal design and in particular incor- 
porate a-direct drive from standard horizontal shaft 
motors. They have enclosed fumeproof covers with 
sight glasses for oil and water discharge, and a self- 
draining bowl. Ball bearings are fitted on all shafts 
and automatic lubrication to all bearings. There is a 
mechanical bowl-handling gear, and a positive wash- 
ing and self-sludging bowl, which allows very long 
runs to be obtained before bow! cleaning is necessary. 














Fic. 40—CENTRIFUGAL PURIFIER—ALFA - LAVAL 


These purifiers are manufactured in sizes having out- 
puts of 20-4500 gallons per hour; the purifier 
illustrated will handle 600 gallons per hour of 
turbine oil. 

A machine of special interest is a newly designed 
“ hermetic clarifier.” This machine enables liquids 


to be centrifuged under pressure out of contact 
with air. Processes incorporating this machine 
have recently been developed for the clari- 


fication of beer and other fermentable liquids, de- 
hydration of vegetable oil and the clarification of 





The worms are composed of 3 per cent, nickel 


highly volatile liquids, 
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WELDING MACHINERY EXHIBITED AT OLYMPIA 

















































































































Fic. I-SPOT WELDING MACHINE—SOAG Fic. II—CARBON ARC WELDING HEAD—PETERS Fic. I1I—AUTOMATIC WELDING HEAD—WELDING 
SUPPLIES 
FIG. IV—SEMI-AUTOMATIC WELDING HEAD—PETERS FiG. V—-LIGHT WELDER—MUREX Fic. VI-A.C. WELDER—PETBOW 
Fic. VII—-PORTABLE PLANT—WELDING SUPPLIES Fic. VIII—PORTABLE A.C. EQUIPMENT—ENGLISH Fic. IX—UNIVERSAL A.C. WELDER—PETBOW 
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MARINE OIL ENGINES AT THE OLYMPIA EXHIBITION 













































































FiG. X—FOUR-CYLINDER 68 B.H.P. ENGINE—NORRIS, HENTY FiG. XI—THREE-CYLINDER 30 B.H.P. ENGINE—RUSTON 
Fic. XII—-FOUR-CYLINDER 37 B.H.P. ENGINE—NATIONAL Fic. XIII—FOUR-CYLINDER 30 B.H.P. ENGINE—MCLAREN 


Fic. XIV—FOUR-CYLINDER 47 B.H.P. ENGINE—THORNYCROFT FiG..XV—TWO-CYLINDER 18 B.H.P. ENGINE—LISTER 
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Fic. XVI—-75 KW AUXILIARY OIL-ENGINED GENERATING SET—MIRRLEES Fic.“ XVII—40 KW OIL-ENGINED GENERATING SET—GLENIFFER 
Fic. XVIII-145 B.H.P. MARINE OIL ENGINE—THORNYCROFT Fic. XIX—OIL- ENGINED GENERATING SET—VICTOR 
FiG. XX—S1Ix-CYLINDER 210 B.H.P. ENGINE—DAVEY PAXMAN Fic. XXI—FOUR-CYLINDER 86 B.H.P. ENGINE—DORMAN 


FiG. XXII—GENERATING SET WITH 10 B.H.P. OIL ENGINE—RUSTON Fic. XXIII—-25 KW OIL-ENGINED GENERATING SET—FOWLER ° 





SuPPLEMENT TO THE ENGINEER, SEerreMBer 24, 1937.] 





MACHINE TOOLS AND FOUNDRY EQUIPMENT AT OLYMPI 
















































































Fic. XXIV—MOULDING MACHINE—BRITISH MOULDING Fic. XXV—MILLING MACHINE—HEADLAND Fic. XXVI—PUNCH, CROPPER AND SHEARS—PELS 
FiG. XXVII—SAND-MIXING MACHINE—FORDATH Fic. XXIX—‘‘ WHEELABRATOR ”’ CLEANING MACHINE—TILGHMAN 


FIG. XXVIII—ROTARY CORE MACHINE—FORDATH 
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A Seven-Day Journal. 


New L.N.E.R. Services. 


On Monday, September 27th, the London and 
North-Eastern..Railway Company introduced two 
new high-speed passenger services. The first, known 
as the “West Riding Limited,” leaves Bradford, 
Exchange Station, at 11.10 a.m., reaches Leeds at 
11.31 a.m., and proceeds non-stop to King’s Cross, 
where it arrives at 2.15 p.m. On the return journey 
it leaves King’s Cross at 7.10 p.m., reaches Leeds at 
9.53 p.m., and Bradford at 10.15 p.m. On the up 
journey the average speed between Leeds and King’s 
Cross is 68 m.p.h. and on the down journey 68-5 
m.p.h. For this service a new train made up of eight 
specially constructed coaches is being used. The 
service runs from Monday to Friday, and as the 
capacity is limited a small supplementary charge is 
made, Good connecting trains to Leeds and Bradford 
make the service available to the chief towns in the 
West Riding. As the route between Bradford and 
Leeds is exceptionally hilly and unsuitable for the 
special high-speed locomotives which have been made 
for the train, the “* West Riding Limited ”’ is hauled 
over this section by two tank engines. The second 
fast service introduced between Norwich and London, 
Liverpool-street Station, is known as the ‘ East 
Anglian” and runs from Monday to Friday. This 
train leaves Norwich at 11.55 a.m. and arrives at 
Liverpool-street two hours fifteen minutes later. On 
the return journey it leaves Liverpool-street at 
6.40 p.m. and arrives at Norwich at 8.45 p.m. In 
each direction a three-minute stop is made at Ipswich. 
The overall average speed between London and 
Norwich is 51 m.p.h. and between London and 
Ipswich 51-6 m.p.h. The “* West Riding Limited ” 
has a seating capacity for forty-eight first and 168 
third-class passengers and the ‘‘ East Anglian” for 
fifty-four first and 144 third-class passengers. With 
a view to improving the train service between London 
and Cambridge the company has introduced three 
additional fast trains in each direction on Mondays 
to Fridays inclusive. These trains leave Cambridge 
for London at 11.50 a.m., 2.20 p.m., and 8.30 p.m., 
and in the reverse direction leave Liverpool-street 
at 11.10 a.m., 1.40 p.m., and 4.12 p.m. All perform 
the journey non-stop in sixty-five minutes. 


A Proposed Reservoir in Northumberland. 


AT a meeting of the Alnwick Rural District Council, 
on Monday last, September 27th, a scheme to impound 
water in the College Valley in the Cheviots was out- 
lined. The College Burn flows through the valley. 
A report of a visit to representatives of Sir Arthur 
Munro Sutherland had stated that the water available 
at this source was greatly in excess of the require- 
ments of the Alnwick district. The cost of develop- 
ment was also beyond the resources of the area. It 
was therefore proposed to invite the co-operation of 
adjoining authorities, and a statement had been pre- 
pared showing the produce of a penny rate and the 
estimated minimum quantity of water required with 
reference to eight local authorities having a total 
population of 59,346. The cost of development had 
been estimated in the absence of expert advice at 
£250,000, which would represent a charge of Is. in 
the pound in each district. Mr. Rutherford, technical 
adviser to Sir Arthur Munro Sutherland, had sub- 
mitted plans explaining the sources of supply and 
the possibility of constructing a reservoir providing 
storage of 200,000,000,000 gallons of water with a 
head of 400ft. above sea level by means of a dam at 
Hethpool Linn. The sub-committee reported unani- 
mously in favour of the scheme and recommended 
that the cost of an expert to prepare a scheme be 
ascertained and that the neighbouring authorities be 
invited to a conference, 


Post Office Supplies. 


EVIDENCE given before the Committee of Public 
Accounts by Sir Henry Bunbury, Accountant- 
General of the Post Office, is given in a Blue Book 
published on Monday, September 27th. When asked 
by the Chairman, Mr. Morgan Jones, if a bulk agree- 
ment for the supply of telephone cords had made any 
saving, Sir Henry replied that after a period of keen 
competition manufacturers had got together and 
raised the prices heavily, and he had no doubt that 
in the absence of this agreement the market would 
have gone still further against them. They were now 
having to deal with a sort of ring, although under the 
agreement there was a provision by which a small 
proportion of their requirements might be met by 
firms outside the ring. Asked by Mr. Benson, a 
member of the Committee, whether the Post Office 
had contemplated making its own telephone cords, 
Sir Henry replied that the policy had been contem- 
plated. It was a weapon that was kept in the back- 
ground, but sometimes it came a little towards the 
front. Replying to Sir Irving Albery, another member 
of the Committee, Sir Henry said that two firms 
working on the percentage quota were on a trial 


‘ 








contract, and they were trying to make a better 
telephone cord than they had ever made before. 
When questioned concerning the possibility of buying 
abroad, Sir Henry explained that the department was 
always looking for fresh sources of supply. The sum 
involved for the supply of telephone cords was from 
£200,000 to £250,000 a year. Sir Isidore Salmon 
questioned Sir Henry about an agreement he was 
negotiating for telephone stores. The figure involved 
under that head, Sir Henry stated, was nominally 
roughly £700,000 or £800,000 a year, but on account 
of a certain special purchase it was at present about 
£1,500,000. he position as regards stores was much 
the same as in the case of telephone cord supplies. 
There was quite a close ring. 


The Storstrom Bridge. 


On Sunday last, September 26th, the Storstrom 
bridge, which completes the connection between the 
islands of Masnedo and Falster, in Denmark, was 
officially opened by King Christian IV. The bridge, 
which was described in ''HE ENGINEER of May 12th 
1933, is believed to be the longest in Europe. It has 
been built by Dorman, Long and Co., Ltd., at an 
approximate cost of £2,000,000. It carries a single 
line railway track, a motor road, and a pedestrian and 
cycle track. Its length is over two miles and it has 
three main steel spans as navigable bays and forty- 
six viaduct bays. The three navigable spans are 
335ft., 446ft., and 335ft. long respectively. A clear- 
ance for navigation of 85ft. and a depth of water of 
46ft. is available. The bridge shortens the railway 
journey from Copenhagen to the Continent by nearly 
an hour. To finance the undertaking in part a loan 
at 44 per cent. for £1,000,000 was floated in London 
in 1933. The work was scheduled to be completed 
in the autumn of 1937, and the opening date originally 
proposed has been actually put forward by a few 
days to coincide with the sixty-seventh birthday of 
the King. 


Two Ship Launches. 


On Thursday, September 23rd, the Royal Mail 
M.V. ** Capetown Castle ” was successfully launched 
from the north yard of Harland and Wolff, Ltd., 
Belfast. The ‘‘ Capetown Castle ”’ is the largest vessel 
completed by a British shipyard since the ‘‘ Queen 
Mary.” She has an approximate gross tonnage of 
26,500, her overall length is 734ft., and her moulded 
breadth 82ft. She will have twin screws, each 
operated by a Harland B. and W. two-cycle 
double-acting oil engine having ten cylinders of 
660 mm. bore and 1500 mm. stroke. Accommodation 
will be provided for 292 first-class and 560 cabin- 
class passengers, and it is intended to make the 6000- 
mile voyage to South Africa in fourteen days. Space 
will be provided for a certain amount of refrigerated 
cargo and for the carriage of deciduous and citrus 
fruits. The refrigerating machinery is to be supplied 
by J. and E, Hall, Ltd. Also on Thursday of last 
week the P. and O. liner ‘‘ Strathallan ’’ was launched 
from the Barrow-in-Furness yard of Vickers-Arm- 
strongs, Ltd. She is a sister ship of the ** Stratheden ” 
and is intended for express service from the United 
Kingdom to Bombay and Australia. She has a length 
overall of 664}ft., a moulded breadth of 82ft., and an 
approximate gross tonnage of 24,000. She is a twin- 
screw turbine vessel, has an estimated speed of 
21 knots, with her turbines developing 24,000 H.P. 
Accommodation is to be provided for 448 first-class 
passengers and 563 tourist class. 


National Fuel Policy. 


THE first session of the twenty-sixth annual 
Conference of the British Commercial Gas Association 
took place at Manchester on Tuesday last, September 
28th. Sir David Milne Watson, President of the 
National Gas Council of Great Britain and Ireland, 
delivered an address on national fuel policy. He 
pointed out that a parliamentary inquiry into the 
relations of the gas industry and the public had 
recognised the industry’s importance to the country 
as a whole. Nevertheless, there was little sign of 
an improvement in the legal position of the industry. 
The coal industry had a sales monopoly, and the 
McGowan report appeared to have no other aim than 
to increase the sale of electricity without regard to 
the fuel position or the interest of the consumer. 
The logical outcome of such a policy, he said, would 
be the utilisation of electricity as the sole domestic 
fuel. To cope with the demands in Greater London 
now met by gas, would require 2} times the present 
total installed electric generating capacity. .-That 
would involve a capital expenditure of £300,000,000 
for London alone, and for the whole country of 
£1,500,000,000.. The present cost .of ‘ power” 
electricity—-}d. per unit—was based on the “ off 
peak load.’’ ‘‘ What,” he asked, ‘‘ would become of 
the price when the electricity peak load was no longer 
its lighting business ?’’ He said that the gas industry 
represented £200,000,000 of invested capital and 





employed 120,000 workers, and its by-products 
were of vital importance to the nation. Whereas 
electric heating represented only 3} per cent. of 
the potential heat in coal, gas and coke gave 25 per 
cent. of the heat to the consumer. Sir David con- 
cluded by remarking that a huge field remained 
for electrical expansion in industry, railway transport, 
and in lighting without the necessity of taking the 
domestic heating load which was the natural field 
for gas and coke. 


Oil Boring in Great Britain. 


THE prospecting for oil at Hellingly, Sussex, where 
a test boring has been made by the Anglo-American 
Oil Company, has been abandoned at a depth of 
3506ft. The drill passed through the Jurassic rocks, 
which seemed likely to contain oil deposits, and 
entered an older stratum considered unlikely to give 
results. Test borings have also been abandoned at 
Henfield, in Sussex, at Portsdown, in Hants, and at 
Poxwell, in Dorset. Borings are to be undertaken 
in parts of Kent by Gulf Exploration (Great Britain), 
and in the south-east of Scotland, about two miles 
from Dalkeith, by the Anglo-American Oil Company. 
This site is only 100 yards from a well drilled in 1919, 
which yielded a few barrels at 1820ft. The boring, 
carried out for the Petroleum Department of the 
Ministry of Munitions, was abandoned. In the same 
area the D’Arcy Exploration Company, the drilling 
subsidiary of the Anglo-Iranian Oil Company, is also 
drilling, and work is being started by Steel Bros. on a 
new site at Barber Booth, near Hope, in Derbyshire. 
There are thus five separate attempts to find oil in 
Great Britain. Oil boring licences have been issued 
by the Mines Department covering an area of 11,350 
square miles. Of these, sixty-nine licences in all are 
held by four firms, namely, the Anglo-Iranian Com- 
pany, the Anglo-American Oil Company, Steel Bros., 
and Gulf Exploration (Great Britain). 


Bristol Docks Extension. 


On Tuesday last, September 28th, the Bristol City 
Council gave sanction for the application for statutory 
powers to carry out an extension scheme at the 
Municipal Docks at Avonmouth. The estimated cost 
of the scheme is £830,000, and it involves an extension 
of the eastern arm of the Royal Edward Dock, the 
building of additional berths, and alterations to the 
jetty used by ocean vessels in the oil basin of the 
western arm. In addition, it is intended to develop 
the dock lands and to acquire an additional 188 acres 
north of the Royal Edward Dock. A report of the 
Docks Committee on the imports and exports passing 
through the port showed that for the first five months 
of this year nearly 2,000,000 tons had been handled. 
It pointed out that Bristol was the only port in the 
United Kingdom which had increased its trade and 
established new records during the years of the trade 
slump. Speaking in support of the motion, Alderman 
E. M. Dyer, the Chairman of the Docks Committee, 
pointed out that the proposed extensions were neces- 
sary to cope with increased trade and that the demand 
for waterside premises was influenced by the fact 
that at Avonmouth no fewer than ten mills were now 
running. He added that at present the capital 
expenditure on the docks amounted to over 
£9,250,000, and that in view of the favourable 
position of Bristol further developments might be 
required for national defence purposes. He pointed 
out that although the country was considering the 
quéstion of preparation in case of war, the stocks of 
grain in this country were actually lower than they 
had ever been. 


Canal Traffic. 


AccorDING to figures compiled by the Ministry of 
Transport for the first six months of this year, the 
majority of British inland waterways are showing a 


pronounced increase of trade. The total tonnage 
originating on the canals amounted to 7,280,573, as 
compared with 7,092,723 tons in the corresponding 
period of 1936, an increase of 187,850 tons, or 2-65 
per cent. The principal goods transported were coal, 
coke, patent fuel, and peat, and they amounted to 
3,540,344 tons for the first half of this year, as against 
3,491,799 in the equivalent period of 1936. The chief 
canals not railway owned showed traffic returns 
generally 3-3 per cent. higher than last year. The 
figures were :—Aire and Calder, 1,436,571 tons ; 
Birmingham, 1,270,558; and the Grand Union, 
1,032,723 tons. In the case of canals owned by the 
railways the general figures showed a decrease of 
3-9 per cent., though two small railway-owned canals 
showed increased trade, namely, the Gravesend to 
Higham, owned by the Southern, from 13,048 tons to 
15,152 tons, and the Kensington Joint Canal, owned 
by the Southern, G.W., and L.M.S., from 117,508 
tons to 121,489 tons. The transported loads of last 
year were generally higher than in any previous 
year since 1930, totalling 12,429,659. In some cases 
the figure was higher than at any tim> since 1920, 
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Super Tension Cables. 


No. 


IX. 


(Continued from page 328, September 24th.) 


HE oilostatic cable developed by the Okonite- 

Callender Cable Company, Inc., U.S.A., is drawn 
into a pipe line filled with oil maintained at 
high pressure by simple apparatus. It abandons 
the lead sheath for mechanical protection and the 
prevention of moisture admission. The system is 
claimed to have low right-of-way costs and a small 
space factor for a given transmission capacity. 
Long lengths of cable may be used, resulting 
in fewer joints, and it is said that the system 





In straight joints (Fig. 87A) the conductors are 
insulated as in an ordinary solid cable joint, the thick- 
ness of insulation and length of splice depending on 
the voltage. The shield over the splice is connected 
to the shielding on the cable and a jumper cable is 
attached to the shielding and the pipe sleeve. This 
sleeve, which is slightly larger than the pipe, is pre- 
viously slipped back over the pipe and is then placed in 
position and fastened in place with a suitable coupling. 
A semi-stop joint is obtained by using a bronze bulk- 
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(Fig. 85)* may be quickly installed. Sheath losses 
or sheath potentials as met with in single con- 
ductor cables are practically absent. The current- 
carrying capacity is high and higher overloads than 
usual, the makers maintain, are permissible. 
Although the same thickness of insulation is used 
as in oil-filled cables, it is possible to employ thinner 
walls, but as the reduction in cost would be small 
the higher factor of safety provided by the thicker 
insulation is justified. Over the paper insulation 
shielding tapes are wrapped, and over these tapes 
a canvas tape which acts as a protection when 
drawing the cable into the pipe. The cable 
is impregnated in a similar manner to that of 
ordinary cable, and a thin lead sheath is then 
applied, but it is removed when the cable is drawn 
into the pipe. Cables of this type can be made and 
shipped in lengths up to 5000ft., and on long lengths 
armour wire may be placed over the insulation for 
_ pulling purposes. The cable circuit is sectionalised 
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Fic. 86—JOINT IN PIPE LINE 


by semi-stop joimts and terminates in a manifold 
with each insulated conductor extending up to 
its own riser pipe to the terminal, as shown in 
Fig. 85. 

Before shipment the pipe is tested for strength and 
soundness of factory welding. The ends are sealed 
with special caps to prevent foreign matter entering 
during transport. In the field the pipe is placed in 
the trench in which it is to be laid and the sections are 
welded in lengths as long as possible. A chill ring 
(Fig. 86) helps to line the pipe, reinforces the 


joints and prevents welding material entering 
the pipe. After a section of the pipe has 
been welded it is subjected to an air pressure 
test, during which the welding is _ inspected 


for leaks. The pipe is then placed in its final 
position and is ready to receive the cable. All cable 
lengths are pulled in at the same time. ‘To each 
length a pulling eye or special grip is attached, and 
this is joined to a pulling rope by a shackle and swivel. 
The cables are then drawn into the pipe through a 
flexible feeding tube and as the cable goes into the 
pipe the light lead sheath is stripped off. 





* From The Electrical World, December 7th, 1935. 
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85—DETAILS OF OILOSTATIC CABLE SYSTEM 


head at each end. With this type of joint the lead 
sheath is left on the cable end and is passed through 
the bulkhead and wiped to it, whilst the bulkhead is 
attached to the pipe by a coupling. The jo:nt is then 
made as in a straight joint and the large outer sleeve 
fastened to the bulkheads by couplings. 

There are two types of semi-stop joints, one with 
hand-operated and the other with automatic valves. 
In the former case the valve in the bulkhead is 
open, allowing free passage of oil in the joint, 
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placed round the cable, whilst an outer porcelain 
shell over the space between the two tubes is filled 
with oil under atmospheric pressure. 

On short lines the oil storage and pressure equip- 
ment is placed at one point, usually near a sub- 
station, where a source of low-voltage current is 
available for the operation of the pump motors. The 
equipment may be housed in the basement of a sub- 
station, in a small house, or in some cases in a man- 
hole. One or more accumulators are provided to 
take care of the small daily variations in the oil 
volume in the pipe. Relatively large increases in 
oil volume due to expansion are dealt with by 
relief valves which return the excess oil to the 
storage tank, while corresponding decreases due 
to expansion are made up by an automatically 


controlled gear pump. Oil pressure in the pipe 
line and the oil level in the reservoir are 
registered by recording gauges equipped with 


the maximum and mini- 
mum values allowable. When filling the pipe 
line with oil a ‘‘ hydro-vollifier’’ is used. The 
line is evacuated and the oil passes through the 


alarm contacts set for 
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FiG. 88—SEALED CABLE END 


* hydro-vollifier,” which filters, dehydrates, and 
degasifies the oil before it passes into the line. 

The first experimental installation of oilostatic 
cables ope rating at 66 kV three-phase was put into 
service in 1932 at the Plymouth Meeting sub-station of 
the Philadelphia Electric Company. A 132-kV cable of 
this type constructed for single-phase operation by the 
Pennsylvania Railroad in connection with its electrifi- 
cation scheme at Baltimore was also put into service 
in January, 1935. In the first case the installation 
consists of 2000ft. of oilostatic cable in series with a 
66-kV. 60-cycle aerial circuit between Plymouth 
Meeting and Philadelphia. Each conductor is covered 
with a 0-375in. wall of oil-impregnated paper insu- 
lation, metal shielding tape and canvas wrapping. 
The cables are in an 8in. steel pipe equipped with 
three semi-stop joints and one straight joint for the 
oil flow. The cable has been subjected to all the 
operating conditions occurring on a transmission 
circuit of major importance and in April, 1935, there 
was a peak load of 114,000 kVA, or approximately 
115 per cent. of the manufacturers’ rating. 

The other installation mentioned was made by the 
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FIG. 87—STRAIGHT THROUGH AND AUTOMATIC SEMI-STOP JOINTS 


and the valve is only closed when it is necessary to 
sectionalise the lines. In the joint with an automatic 
valve (Fig. 87B) the bulkhead is normally closed and 
the semi-stop joint is by-passed by a pipe connected 
to the main pipe line at each end. Connected to this 
by-pass is an automatic valve, normally open above 
a predetermined oil pressure of about 75]b. per 
square inch. When the pressure drops below this 
value the valve closes, thus automatically sectionalis- 
ing the line. 

The pipe line terminates in a manifold with separate 
single-phase risers ending in separate terminals 
(Fig. 85), flange connected to the risers. A thick 
inner porcelain tube for carrying the oil under 200 lb. 
pressure to the upper part of the terminal tube is 





Pennsylvania Railroad as sections of its 132-kV single- 
phase transmission system, which extends from New 
York to Washington. The system is fed by a number 
of step-up transformers, each having its mid-point 
earthed through a 300-ohm resistance. Except in 
Baltimore and Washington overhead lines are 
carried on towers along the railway right of way. 
On the northerly side of Baltimore these lines 
are directly connected to the oilostatic cable 
system, extending for a distance of approximately 
17,000ft. through Baltimore in two feeders, which at 
the southerly end are again connected to over- 
head lines. Each of these feeders is divided into 
two parts at the approximate midway point in a 
sub-station in the Baltimore terminal area and 
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each consists of two concentrically stranded single- 
conductor cables insulated with impregnated paper 
to a thickness of 0-675in. The two cables are installed 
in a 64in. mild steel pipe fin. thick. The terminals 
are designed for 161-kV single-phase. At the oil 
source the oil operating pressure is 200 lb, per square 
inch and in the cable system 180 lb. to 200 lb. 

In the first article of this series brief reference was 
made to oval cables. To account for the superior 
performance of these cables on stability tests, as 
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Fic. 89—RESULTS OF TESTS 


compared with that of the ordinary circular type, 
various theories have been suggested, and it 
is proposed by way of conclusion to deal with 
an investigation carried out by Mr. A. W. Metcalf, 
M.Se., of Callender’s Cable and Construction 
Company to test the theory that it is due to an 
increase in the minor axis of the cross section. In 
an ordinary circular cable expansion of the com- 
pound can only obtain accommodation by forcing 
a passage through the paper laminations, necessi- 
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tating considerable mechanical stress on the papers. 


the major axis decreased by 0-02 cm. Tests 
have shown, in fact, that the breathing of the oval 
cross section that occurs is greater than is actually 
necessary to accommodate the compound expansion. 
The tests are open to the criticism that the behaviour 
of a cable with part of the lead sheath removed, as 
is essential for observation, is not necessarily the 
same as that of a cable with a continuous lead sheath. 
But while this is true, and it is not possible for the 
detailed results obtained to be pressed to definite 





Starrett micrometer gauges mounted on a bracket. 

Results of the tests are given by the curves, Fig. 89, 
which show the total change of major and minor 
axes and the changes in diameter of the circular 
cable. The conductor temperature is also plotted. 
During the first heating period the minor axis of 
the oval cables increased by 0-10 em., while the major 
axis decreased by 0-02 em. A fluctuation in the 
circular cable was noted, and it is remarkable that 





in this and all subsequent tests there was a reduction 
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conclusions, the results effectively support the theory 
that “breathing” action is responsible for the 
superiority of the oval dielectric. 

Ten yard lengths of 66-kV circular and oval cable, 
impregnated in the same tank, and having a conductor 
area of 0-5 square inch, were laid horizontally in a 
stand and sealed at the ends with * Kaleoilris ’’ tape 
(Fig. 88). For about 1ft. in the centre of each cable 
the lead was removed, and “ Kaleoilris ” tape was 
employed to prevent the flow of compound from under 
the sheath. The metallised paper was left exposed for 
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CABLES 
in the diameter on heating. This is probably 
due to the fact that measurements were being 


made across a slightly increased diameter due to 
the cable having been bent. It will also be noted that 
an abnormal fluctuation in the minor axis of the 
oval cable occurred, notwithstanding that the rate 
of increase of temperature does not show a similar 
fluctuation. This is attributable to the sun shining 
on the cable. Throughout the tests the sun produced 
an almost immediate effect and in many cases without 
measurably affecting the conductor temperature. 





Fic. 90—EXPOSED PART OF CIRCULAR CABLE 


But if the dielectric be laminated in any other way 
than circular, it is possible, as these tests have proved, 
for the volume accommodation to be obtained merely 
by a small change in the shape of the cross section ; 
more particularly by a small approach of the cross 
section towards circularity. On a heat cycle 
with a temperature rise of about 20 deg. Cent., 
for example, some change in the diameter of a 
circular cable has been observed, but it has never 
exceeded 0-02 cm. The minor axis of an oval 
cable, however, has increased by 0-1 cm., while 





about 7in. in the centre, and arrangements made for 
the application of heating current and conductor 
temperature measurement by the change of resistance 
method. Change in the vertical dimensions of the 
dielectric on both the circular and oval-cables was 
measuied by observing the change in height of pin 
points attached to the upper and under sides of 
both cables where the lead had been cut away. 
These heights were obtained by means of a 
Cathetometer. The change of the horizontal or 





major axis of the oval cable was measured by two 


Fic. 91—EXPOSED PART OF OVAL CABLE 


During the second test (cycle 2) the current was left 
on for some time in the hope that stability would be 
reached. Again, the sun on the cable produced the 
same effect. On switching off the current, there was 
a fairly rapid return towards the zero position. The 
following morning the change of volume was found 
to be slightly negative, which was probably due to a 
slight vacuum in the cable formed ‘by a fairly con- 
siderable extrusion of oil which took place from both 
cables during the heating period. A slight reduction 
in the ambient temperature was recorded, and 





356 


THE ENGINEER 





Oct. 1, 1937 








this would also tend to produce this change. 

At this point in the investigation it was decided 
to collect all extruded compound. Blinds were also 
provided to protect the cables from the direct rays 
of the sun. It was observed that more compound 
appeared to be coming from the oval cable than from 
the circular cable, and subsequent tests confirmed 
this. From the observations taken during the 
first heat cycle, the minor axis of the oval cable 
increased as already indicated by 0-10 cm., 
while the major axis decreased by about 0-02 cm. 
With an initial major axis of 6-4 cm. and-an 
initial minor axis of 5-4 em., this represented a 
total measured change of volume of 0-416 c.c.s. per 
centimetre length. From theoretical considerations 
the caleulated change of volume should be 0-038 c.c.s. 
per centimetre length. Hence the observed increase 
in volume of the cross section is more than ten times 
the increase in volume necessary to accommodate 
the compound expansion. To explain this dis- 
crepancy, two suggestions were made :—(1) That the 
abnormal expansion is due to the presence of air 
in the dielectric, and (2) that the longitudinal pressure 
produced by the thermal expansion of the cable finds 
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Fic. 92—CIRCULAR CABLE COMPOUND CONTENT 


relief where the lead has been removed. In this con- 
nection the testing of a piece of cable with the lead 
removed altogether should obviously furnish some 
indication of the definite cause of this irregularity. 

Heat cycle 3 was almost a repetition of cycle 2, 
although as the sun was not shining on the cable, 
the temperature reached was not so great, and the 
change in both major and minor axes was less. 

For heat cycle 4 it was decided to leave the current 
on overnight. During the initial heating period there 
was a rapid change of volume, due to the ambient 
temperature increasing rapidly, but a maximum 
volume was reached at about 5 p.m. The follow- 
ing morning there was a 60 per cent. reduction in the 
displacement of the minor axis, although the tempera- 
ture was the same as on the previous night, and an 
approximate corresponding change in the dimen- 
sions of the major axis was also shown. On switching 
off the heating current the dimensions of the axes 
on cooling *‘ overshot the mark,’”’ showing that the 
volume of the cable was less than the initial volume, 
a condition again consistent with the extrusion of 
compound from the dielectric, and suggesting that 
actually at this stage the interior of the cable was 
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FitG. 93—OVAL CABLE COMPOUND CONTENT 


vacuous. On the following morning a return to the 
condition prior to the tests was reached, indicating 
that the vacuum had been relieved, possibly by the 
cable drawing in air to replace the extruded com- 
pound, although this extrusion and drawing in of air 
could not, of course, occur in practice. 
Heat cyele No. 5 further confirms these observations. 
During the heating period nothing very noteworthy 
occurred. The current was again left on overnight, 
and on cooling the same reversal occurred, giving a 
negative change in volume. A peak in the negative 
change in volume was again observed, followed by an 
increase towards the zero position. Having regard 
to the considerable reduction of volume which occurred 
after reaching a maximum with long-time heating, it 
was decided to maintain the current until stability was 
reached. The results of this experiment are illus- 
trated by heat cycle6. Overnight there was the charac- 
teristic reduction followed by a slight increase during 
the day, due to change in ambient temperature. The 
following night there was a further slight decrease, 
but after this, approximate stability appeared to 
have been reached. As there was little further change 
on the fourth day, the displacement of the minor 





axis having decreased by 66 per cent. from its maxi- 
mum, the heating current was switched off. Although 
it was expected that after the long heating period 
the change of volume would become more negative 
on cooling than in previous cases, the change was 
little different to that previously observed, but a 
minimum was again reached followed by an increase 
towards the initial position. 

On heating the cable again (Cycle 7), the charac- 
teristic behaviour was well! reproduced, and in this 
case the original negative change was observed on 
cooling. During heat cycle No. 8, the greatest dis- 
placement of the minor axis from the zero position 
was obtained, although in point of fact it was little 
different from that obtained during the first cycle. 
The heating current in this case was maintained for 
about nine days, but beyond a very gradual tendency 
for the volume to decrease, little further information 
was obtained from the test. 

After heat cycle: No. 5 photographs, reproduced 
in Figs. 90 and 91, were taken of the exposed parts 
of the oval and circular cables. It at first appeared, 
as indicated by the Fig. 91, that no compound 
was being forced through the walls of the oval cable, 
whereas the circular cable showed extensive bleeding 
through the walls, but it was found that com- 
pound had collected in the trays under the exposed 
portions of both cables. By means of the tape 
buffers shown, compound flowing from under the 
lead was prevented from collecting in these trays. 
In the case of the circular cable 17-2 gr. was collected 
in the tray, whereas only 10-4 gr. was obtained from 
the oval cable. The total compound collected was 
273 gr. from the oval cable and 160 gr. from the 





circular cable. Having regard to the good perform- 
ance of the oval cable under test, and the fact that 
comparatively little extrusion took place through the 
walls, it seems reasonable to conclude that this heavy 
extrusion from the ends took place to a large extent 
from the spaces between the lead and the dielectric, 
but this extrusion would not, of course, take place in 
practice. The extrusions of compound occurred in 
spite of the special barriers used. 

The compound content of the papers of hoth cables 
was taken, and the results are shown in Figs. 92 
and 93, where the increase in layers is from the 
lead sheath to the conductor. In the case of 
the oval cable, there is indicated a decrease 
from about 72 per cent. to 62 per cent., while 
having regard to the fewer observations taken 
on the cireular cable, the compound content 
appears to be more constant at about 62 per cent. 
But, owing to the difficulties in the technique of this 
measurement, due to moisture absorption and loss 
of compound during handling, great reliance cannot 
be placed on these observations. 

An attempt was made to show that compound 
collected in the bottom half of the cable, but while 
the initial tests suggested that this was the case, 
further tests on a piece of cable from which the lead 
had been removed showed that there was no 
justification for this conclusion. Some observations 
were also taken on the breaking strength of papers 
from the cables. It was thought that in the case of 
the circular cable the straining of the papers due to 
thermal expansion of the compound would be 
reflected in lower mechanical strength, but the test 
suggested that such was not the case. 
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C. H. Joyce, Lrp. 


The exhibits on the stand of C. H. Joyce, Ltd., of 
115, Southwark-street, London, S.E.1, include a new 
high-speed capstan lathe, of l}in. diameter bar 
capacity, shown in the engraving Fig. 29. The illus- 
tration shows the arrangement for high spindle speeds. 
When it is necessary to employ slower speeds for 
tapping, reaming, &c., an auxiliary drive can be 





cone pulley on the main spindle. ‘The main spindle 
is carried in Timken roller bearings. An improved 
form of bar feed mechanism is used, which incor- 
porates a feed collet in place of the usual weight or 
rack. The stops for the turret are of the drum type, 
in order to enable fine adjustments to be effected. 
The cut-off slide can be operated by means of a hand 
screw or by a lever. 

The height of the centres of this machine is 54in. 

















FIG. 29—HIGH - SPEED CAPSTAN LATHE—JOYCE 


supplied on the left-hand side of the machine. This 
drive is operated through a clutch and twelve spindle 
speeds from 40 to 2240 r.p.m. are then obtainable. 
The drive for the machine is taken from a 
flanged motor to a shaft mounted below the bed, 
whence it is transmitted by a triple chain drive to a 
shaft which carries the forward and reverse clutch. 
From this shaft the transmission is carried to a central 
spindle on which is mounted a cone pulley. The final 
drive is transmitted by means of a flat belt to another 





and the largest diameter admitted through the bar 
feed is lin. Between chuck and turret the maximum 
distance is 13in., with a bed length of 4ft. When 
required, the suds pump can be supplied with an 
electric motor drive. 

Several other exhibits include two engraving 
machines of Swiss manufacture, a hand bending 
machine for bars and angle iron, and a universal 
clamping attachment for use on various machine 
tools. 
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A power sawing machine is shown, which is manu- 
factured in four sizes for work of a maximum 
dimension ranging from 6in. to 16in. ‘These machines, 
known as the ‘ Etsco” high-production sawing 
machines, are fitted with built-in motor drive of’ the 
flanged type. The cutting pressure and feed is 
adjustable by means of a large hand wheel. The 
bows on the two smaller machines are lifted mech- 
anically on the return stroke by means of a cam, 
roller and bracket, whereas the two larger machines 
have this operation combined with the hydraulic 
lifting arrangement. The three largest models are 
fitted with a gear-box giving two rates of operation 
of the saw. 


DrsouTTeR Bros., Lrp. 


Among the range of portable tools driven by 
electricity or compressed air, on view on the stand 
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Fic. 30—*' AIR 


of Desoutter Bros,, Ltd., of The Hyde, Hendon, 
N.W.9, perhaps the most interesting is the “ Air 
Grinder ”’ illustrated in Fig. M8. Specially designed 
as a really light and small tool which can be used in 
the most awkward corners of the job and which can 
be operated without fatigue even by female labour, 
the grinder complete weighs only 12}.0z. As shown, 
it consists of an impulse wheel, driving the spindle 
direct, contained in a casing of duralumin. The rotor 
has accurately shaped vanes to ensure as high 
a mechanical efficiency as possible. The rotor is 
carried on a ball race of the high-speed type, sealed 
against loss of lubricant. At the other end of the 
spindle a specially designed plain bush bearing takes 
the grinding load. It is lubricated from an oil bath 
and is cooled by radial vanes, between which is led 
the exhaust air. Air is led to the rotor through jet 
plates interchangeable for high or low-pressure air, 
the speed range being 30,000 to 50,000 r.p.m. on the 
low-pressure jet plate, with air pressures from 30 lb. 
per square inch to 60 Ib. per square inch, and 50,000 
to 70,000 r.p.m. on the high-pressure jet plate, with 
air pressures from 60 lb. per square inch to 100 lb. 
per square inch. The air consumption varies from 
about 2% to 5 cubic feet of free air per minute. The 
operation of the tool is controlled by a push button 
with a spring lock in the on and off positions fitted in 
the handle. Air reaches this control from the breach 
thread connector, already a well-known feature of 
Desoutter tools. It enables the hose to be detached 
from the grinder with a quarter turn and is fitted with 
a valve which closes the hose air passage auto- 
matically, thus saving air. The grinder is supplied as 
a complete set, consisting of six grinding wheels, two 
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Fic. 31—STEAM 


chuck spanners, one head spanner, LOft. of hose, 
with connectors, two jet plates for high and low- 
pressure air, and a dressing stone. 


SILENTBLOC, LTD. 


A complete range of Silentbloc bushes capable 
of sustaining loads varying from 10 lb. to over 6000 Ib. 
is shown on the stand of Silentbloc, Ltd., of Victoria- 
gardens, London, W.11. These bushes are all of the 
well-known type, consisting of two concentric steel 
tubes between which there is a rubber insert. 

A large working model of a coal screen affords a 

















practical demonstration of the utility of these 
bushes, one of the chief advantages of which is that 
no metal surfaces are in frictional contact, and 
therefore wear does not take place, nor is any form 
of lubrication required. Anti-vibration mountings 
suitable for carrying small or large loads, up to as 
much as 8 tons upon a single mounting. are shown. 
The small mountings are suitable for supporting 
delicate instruments, whilst the larger ones may 
be used for preventing the transmission of vibration 
from internal combustion engines. A further field 
of usefulness is in connection with the mounting of 
large presses, which cause heavy vibration. 

Flexible couplings are shown in _ considerable 
numbers. A new type of flexible coupling embody- 
ing Silentbloc bushes is on view for the first time, a 
feature of which is, it is claimed, that not only does 
it give a reasonable flexion in all directions, even when 
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the shafting is somewhat out of line, but that it 
can also take a thrust loading. This type of coupling 
is particularly suitable for marine service. 


THE Unitrep States MEeTALiic Packrnc CoMPany, 
Lrp. 


The metallic steam packings for piston-rods of the 
United States Metallic Packing Company, Ltd., Soho 





steam is off, while the steam pressure itself determines 
their pressure on the rod when working. The whole 
assembly is pressed against the spherical seating D 
by the springs E and can follow any slight movement 
of the piston-rod. The cone packing comprises two 
rings F F in a free casing G, which bears against the 
spherical seating H. The rings are kept tight by the 
springs J, while the ring K prevents the rod from 
being scored should any of the springs break. 

This company also exhibits a number of steam 
traps, two of whichfjwe illustrate. That shown in 

















Fic. 33—*‘ BRADFORD’' STEAM TRAP—METALLIC 
.PACKING 


Fig. 32 is known as the Premier, and is of the simple 
bimetallic type; that is to say, it depends for its 
action on the difference in thermal expansion of the 
wrought iron or steel casing and the inner tube of 
special highly expansive metal. The seating of the 
outlet valve, it will be seen, is attached to the inner 
tube, while the valve itself is adjustably fixed in the 
casing. The trap is adjusted to local conditions by 
turning on full steam and gently screwing up the 

















FiG. 32—‘‘ PREMIER*’ STEAM TRAP—METALLIC PACKING 


Works, Bradford, Yorks, are so familiar to most of 
our readers that it hardly seems necessary to describe 
that part of the company’s exhibits here. Neverthe- 
less, in view of the fact that we have not had occasion 
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PACKING FOR PISTON ROD—METALLIC PACKING 


to refer to them for some time, we include an example 
and illustrate it in Fig. 31. 

This packing is intended to resist high pressures 
with a minimum of friction on the rod, a block pack- 
ing on the outside, and a cone packing within. The 
block packing comprises eight blocks which are held 
in strong rings A A, having pockets for the springs B. 
Two of the blocks of each set of four are Babbitt- 
lined, as shown at CC. The other two act as guides. 
The joints between the blocks of the two sections are 
staggered to close a through passage. The springs 
merely serve to hold the blocks up in place when the 





valve. Its action is obvious, and it can deliver the 
condensate against heads according to the steam 
pressure. 

The Bradford steam trap (see Fig. 33) is of the 
float-operated type, and has the merit that the 
outlet valve must be either fully opened or closed. 
There is no intermediate position in which wire 
drawing can take place, and the Valve seating become 
scored. In the engraving the moving parts of the 
trap are shown with the water at the lower level, 
and the valve A closed to discharge. Starting 
from the position shown in Fig. 33, the float 
will rise and the pin B will work round in the 
quadrant slot on the end of the weighted lever 
C. At high water level the pin will just come in 
contact with the top of the quadrant as the roller D 
brushes against the sloping face of the lever E. During 


'| this time the weight © has been held in the upper 


position (see Fig. 33) by the notch F and catch G. 
When, however, the roller D meets the lever E the 
catch is opened, the weight falls, and abruptly opens 
the valve. As thé'water is discharged the float raises 
the weight again by the pin B coming into contact 
with the bottom of the quadrant, while the valve is 
closed by its spring. These traps are made in a large 
number of sizes up to 4in. and 500 lb. steam pressure 
superheated. The last-mentioned have cast steel 
casings. They are also made in a slightly different 
pattern in which the steam pressure, acting on a 
piston, opens the valve instead of the falling weight. 
A larger valve can then be employed and a quicker 
discharge obtained. 


ELECTROMAGNETS, LTD. 


The principal exhibits of Electromagnets, of 48, 
High-street, Erdington, Birmingham, are a rotary 
drum separator for dealing with mixed ferrous 
swarf, a chute separator for handling liquids such 
as slip, glaze, enamel, gun cotton, &c.; jig shaker 
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type of chute separator for extracting fine iron and 
oxides from powders, and small magnets for use in 
laboratories and by metal merchants, &c. The 
separators are mainly for extracting ferric material 
in various forms from lump material, powder, liquid 
plastics, &e. They are suitable for concentrating 
and purifying purposes, and for preventing damage to 
pulverisers, crushers, and grinders where reduction pro- 
cesses occur, and to prevent damage to handling plant 
feeders and so forth. A 36in. diameter lifting magnet 
is suspended from a Morris electric pulley block. 


Arnsa Cralc, Lrp. 
A comprehensive range of oil, petrol, and paraffin 
engines for marine and industrial use is shown on the 
stand taken by Ailsa Craig, Ltd., of Strand-on-the- 

















Fic. 34—24 B.H.P. INDUSTRIAL OIL ENGINE 
—AILSA CRAIG 


Green, Chiswick, London, W.4. Marine oil engines 
exhibited vary in power output from a single-cylinder 
6 B.H.P. engine to a twelve-cylinder V type engine, 
developing 96 to 144 B.H.P. This last-named engine 
is illustrated in the accompanying engraving, Fig. 35. 
The twelve cylinders are arranged in two banks of six 
cylinders each, inclined at an angle of 70 deg. The 
bores and strokes are 4}in. and 5}in. respectively, 
and the engine develops 96 B.H.P. at 1000 r.p.m. 
and a maximum of 144 B.H.P. at 1700 r._p.m. This 
type of engine is representative of the sixteen-cylinder 
model, which develops a maximum power of 192 
B.H.P. Similar engines, but not of the V type, are 
made with from one to eight cylinders. 

The engine illustrated has combustion arrangements 
similar to those used in other Ailsa Craig engines. 
The Acro type of combustion chamber is used, with 
an insert in the piston top. The crank case is a mono- 
bloe casting, carried up to the cylinder heads in one- 
piece box section framing. Large doors are fitted in 
order to give access to the working parts. The 
cylinder liners are of the renewable ‘“ wet” type, 
made of centrifugally cast iron. There is only one 
camshaft, placed inthe crank case between the cylinder 





C.A.V.-Bosch fuel pumps in two units of six are 
mounted between the cylinders and driven in tandem 
from the gearing at the front of the engine. A centri- 
fugal fuel pump governor is mounted on the top of 
the timing gear casing. Force feed lubrication is 
effected by means of a gear type pump, the oil circu- 
lating from the sump through filters and an oil cooler. 
Other accessories include air cleaners for each of the 
air intakes and a decompression device for hand- 
starting purposes ; electric starting can alternatively 
be employed. Cooling water circulation is effected 
by means of a rotary gun-metal pump. These engines 
can be fitted with a reverse gear or a reverse and 
reduction gear, employing helical wheels fully enclosed 
with the thrust block in one unit with the engine. 
The engine illustrated in Fig. 35 is fitted with the 
reverse gear only. 

Shown in the engraving, Fig. 34, is one of the 
firm’s industrial oil engine units, arranged for installa- 
tion in light locomotives. This engine develops a 
maximum of 24 B.H.P. In most respects the design 
of this engine is similar to that of the engine described 
above, differing mainly in the arrangement of the 
accessories. 

THE CONSTRUCTIONAL ENGINEERING COMPANY, 

Lrp. 


All sorts of foundry machinery and appliances are 
shown by the Constructional Engineering Company, 

















FiG. 36—CORE BLOWING MACHINE—CONSTRUCTIONAL 


Ltd., of Titan Works, Charles Henry-street, Bir- 
mingham, 12, and among them there is the sand core 
blowing machine, illustrated by Fig. 36. The 

















Fic. 35—96-144 B.H.P. TWELVE CYLINDER V OIL ENGINE—AILSA CRAIG 


blocks. Push rods are used to actuate the overhead 
valve mechanism. Both cam shaft and crankshaft 
run in seven bearings, and each connecting-rod is 
separate from its corresponding one in the other bank 
of cylinders, the big ends working upon a common 
crank pin. 


machine is shown in operation and takes boxes up to 
20in. by 24in. by 48in. Its vertical arrangement has 
the merit that very little floor space is occupied, and 
its air consumption is no more than 10 cubic feet a 
minute. 





The ‘“ Titan” core sand mixer (see Fig. 37) is 


made in two capacities, that is, a batch capacity of 
130 lb. and 400 lb. It is built for belt or direct motor 
drive. The machine consists of a mild steel cylinder, 
to which is fitted an air-tight lid. A series of cast 
steel vanes fitted inside the cylinder effectively mix 
and knead the sand. The advantage of enclosing the 
sand whilst mixing is that a minimum quantity of 
core oil is necessary and there is no partial drying 
effect in the course of mixing. The mixing time varies 
from three to five minutes for a batch of sand. The 
sand is discharged automatically through a side 
opening in the casing. 

The ‘ Titan ’’ crucible furnace, shown in Fig. 38, 
is made in capacities varying from 100 lb. to 20 ewt. 
for gas, oil, and coke fuel. The special features of the 
gas-fired furnace are that a minimum amount of gas 

















FiG. 37—CORE SAND MIXER—CONSTRUCTIONAL 


is used as a result of the air, which is mixed with 
the gas, being pre-heated, and the direction in which 
the air travels inside the furnace. For the same 
reason the speed of melting is increased considerably. 
There is, it is claimed, complete freedom from oxida- 
tion, and melting losses are reduced to a minimum. 

A typical result in actual practice is given by the 
makers as follows :--100 lb. of gunmetal swarf was 
put into a crucible, melted in twenty minutes, and a 
careful check of the weight of material before being 
put into the crucible and after melting was made 
showed that the melting loss was exactly 1 per cent. 
The coke consumption was 12} per cent. of the weight 
of metal. 

Another exhibit on this stand is an oil and water 
separator, which is claimed to be the first separator 

















FiG. 38—CRUCIBLE FURNACE—CONSTRUCTIONAL 


which will entirely remove oil and water from com- 
pressed air by filtration combined with condensation. 
The separator consists of a steel casing of dimensions 
in relation to the bore of the pipe line. The casing 
contains a patented filter, which requires only 
periodical cleaning. A typical example of the water 
separating efficiency of this separator is an installa- 
tion in a mine in a tropical temperature, where the 
air supply is excessively humid. The separator 
attached to a compressed air plant supplying 20,000 
cubic feet per minute at a pressure of 120 lb. through 
a 14in. diameter bore separates 44 gallons of water 
per hour at a temperature of 0-10 deg. Cent. 


LORANT AND Co., Lip. 


An interesting drill-grinding machine, which we 
illustrate in Fig. 39, herewith, is shown on the 
stand of Lorant and Co., of 98, Croydon-road, London, 
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S.E.20. This machine is known as the “ May” 
hydraulic twist drill grinder. The tool is carried in 
a swinging head which has a continuous oscillating 
movement actuated by oil pressure. In conjunction 
with this movement an hydraulically operated 
independent pendulum movement is given to the 
grinding wheel. It is thus claimed that the manual 
labour usually associated with the hand swinging 
of the tool gives place to an automatic mechanical 
movement which allows the operator to concentrate 
his attention on the grinding operation. The speeds 
of oscillation of tool and grinding spindle are 
independently and steplessly variable by the use 
of the hydraulic method of operation. Stroke adjust- 
ment is effected by two knobs and a single handle 
controls the speed of travel, the dwell in any one 
place, and the running out to a predetermined position 
of rest. These movements enable the grinding of 
three and four-lipped counter bores as well as twist 
drills. 

The movement of the grinding spindle, as men- 
tioned above, is operated hydraulically, with a single 
lever control which provides an infinite speed varia- 
tion and enables the wheel to be stopped in any 
position or moved to a position of rest outside the 
grinding range. The oil is passed through ducts 
drilled in solid metal, so that connections and pipes 
are avoided. This arrangement is also employed 
for the hydraulic work-holder motion. 

The tool chucking head is pivoted on the column 
and provided with a scale of degrees, so that any angle 
can be ground. A clamp is used to secure the head 
after setting its position. The work is held at one 
end by a centre or by its taper shank, and at the other 
end directly behind the edges to be ground. The 
drill is positively held by the lands entering the 
notches of the two clamping jaws of the chuck. 
The tool is rechucked for each cutting edge, thus 

















| Fic. 39—DRILL GRINDING MACHINE—LORANT 


enabling a batch of drills to be continuously sharpened 
without resetting. A means is provided for obtaining 
the requisite relief angle. In addition to the grind- 
ing feed for the wheel head, a rapid motion is pro- 
vided for quickly bringing the wheel into contact 
with the work, or away from it. A slipping clutch 
controls the extreme forward and rear positions, while 
a dead stop can be set for the first cutting edge 
to operate on all succeeding cutting edges. 

The machine is driven by a self-contained motor 
housed in the base of the column, transmission 
being by V belts to an intermediate shaft. This 
shaft is coupled to a duplex geared pump which 
delivers oil independently to the two hydraulic 
drives. The shaft also drives the grinding wheel 
spindle and the coolant pump by means of belts. 

The capacity of the machine ranges from jin. 
diameter to 3}in. diameter for twist drills and four- 
lipped counter bores. Included point angles which 
can be ground are from 30 deg. to 150 deg. 

Other exhibits shown by the firm include a new 
design of internal grinding spindle, wherein a com- 
bination of plain and ball bearings is used. It is 
claimed that at high speeds the advantages of each 
type of bearing is secured, since an improved method 
of lubrication enables the spindles to run for long 
periods without attention, and that the spindles run 
at high speeds without vibration or chatter. 

Several other items of equipment for engineering 
shops are shown, including the “ May” floating 
reamer chucks, which are compensated both radially 
and axially; flexible shaft tools with up to eight 
speeds ; rotary files and various types of lathe tools 
and holders. 


Hitmor, Lrp. 


The present vogue for copper tubing in domestic 
plumbing has brought about the design of a number 
of handy, portable tools for making bends in com- 
paratively light tubes, and among these tools there is 
the outfit illustrated in Fig. 40, which is made by 
Hilmor, Ltd., of 65, Southampton-street, King’s 
Cross, London, N.1. 





It can be used for making bends in copper tubes 
up to fin. bore by No. 18 gauge, and for the smaller 
sizes can be used free in the hands, as shown in the 
illustration. For the maximum size, however, it is 
desirable to have a firm abutment, such as a pipe 
vice, on a bench to grip the lug A on the frame. This 
lug is covered with a loose sleeve which can be 

















Fic. 40—-TUBE BENDER—HILMOR 


easily renewed if it is damaged by the grips. 
Alternatively, the larger sizes can be bent by steady- 
ing one of the levers on the floor with the foot and 
using both hands on the other lever. For this purpose 
one of the levers is equipped with a rubber knob, 
so that it will not slide. The two levers are 
marked C and D, while B is a swivelling stop for short 
ofisets. E F represents a tube in which two bends 
have been made, and G the former. The former is 
made of pressed steel, and is sufficiently flexible to 
accommodate tubes of No. 18 or 19 gauge. The 
formers are held on the slide J, on the lever D, by 
the pin H, which can be pushed into one or the other 
of two holes, according to the gauge of the tube. 
When this pin is withdrawn the tube is quickly 
released. 4 

Several other forms of tube-bending appliances are 
shown on this stand. 

PRECISION PHOTO PRINTING PLant, LtD. 

A new photo-copying machine, employing a 
battery of mercury vapour discharge lamps, is shown 
on the stand taken by Precision Photo Printing 
Plant, Ltd., of 9-11, Wilson-street, South Place, 
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Fic. 41—PHOTO-COPYING MACHINE—PRECISION 


London, E.C.2. This machine, known as _ the 
** Victory ” horizontal continuous copying machine, 
dispenses with the use of carbon arc lamps, with their 
attendant disadvantages. It is made in two parts 
of which the exposing section with the lamp units 
forms one and the stand containing the electric 
motor and gearing the other, as illustrated in the 
accompanying engraving, Fig. 41. The motor 
drives the feed rollers and segmental belts by means 
of gearing and belts, as well as two exhauster fans, 
one mounted on each end of the glass cylinder, which 
serve the purpose of keeping the cylinder cool and 
preventing overheating of the tracings. 

Many advantages are claimed for the method of 
lightmg used, including a faster printing speed, 
elimination of the traversing gear necessary with are 
lamps, and the attention necessary by way of lubrica- 





tion and replacement of carbons ; also, it is claimed 
that the lighting produced is uniform in intensity. 
A large exposure area is obtained, since the glass 
cylinder is very nearly a complete circle in section. 

Each light unit, which will only work on alternating 
current, consumes 400 watts and is said to produce 
18,000 lumens. On a 45in. wide machine nine of 
these light units are used. 

The ‘ Challenge ’’ double-sided horizontal con- 
tinuous copying machine is also shown on the firm’s 
stand. This machine embodies a new type of are 
lamp traverse, which is controlled so as to give a 
slightly longer exposure at each end of its travel. 
It is claimed that by this means streaking or striping 
of prints is eliminated, as an even exposure is given 
to the whole of the print. An independently operated 
gear-box gives a full range of exposures for each side 
of the machine; thus tracings of various trans- 
lucencies can be run through the machine each at its 
correct speed. The drive to the machine is by means 
of a 4 H.P. motor, and current consumption is said 
to be 3-5 units per hour. The gear-box provides 
three operating speeds; intermediate speeds can be 
obtained by means of a cone-type infinitely variable 
gear with belt drive. 


Ritey Stoker Company, Lip. 


A new marine and land stoker of the underfeed 
type is on view on the stand taken by the Riley Stoker 
Company, Ltd., of Palace Chambers, 9, Bridge-street, 
Westminster, London. The accompanying illustra- 
tions, Figs. 42 and 43, show the complete stoker 
unit and a group of two marine stokers firmg a Scotch 
boiler. 

This machine is of the underfeed type, working on 
the well-established principle of feeding the fuel 
upwards from below, so that the hydro-carbon gases 





§Fic. 42—UNDERFEED STOKERZUNIT—RILEY 


are distilled at a low level in the fire and have to 
pass into the burning mass of fire above. Here they 
are consumed with a high-temperature short flame. 
resulting in practically smokeless combustion. 

Unit control by electric motors has been discarded, 
as the makers claim that the presence of motors near 
the face of the boiler is inconvenient and not good 
practice. A group of stokers is driven by an hydraulic 
gear consisting of a simple reciprocating pump and 
fully enclosed motor. The travel of the piston causes 
the oil to travel backwards and forwards in a closed 
circuit with the master pump at one end and a pair of 
small cylinders on each stoker at the other end. One 
of the cylinders of each pair operates at a pressure of 
200 lb. per square inch to revolve the coal feed worm, 
and the other carries just sufficient pressure to enable 
it to reverse the movement of the cylinders and return 
the oil tothe master pump. The stroke of any working 
cylinder may be varied in length by the interposition 
of a detent which has an infinitely variable position, 
so that the input of coal into any furnace or boiler 
may be varied without resulting in an alteration to 
the others controlled by the same driving gear. 

The master pump can be placed in any position, pre- 
ferably in the engine-room, and connected to the 
stoker or a group of stokers only by the oil-carrying 
pipes. 

As a result of this arrangement, the firemen are 
not hampered by moving parts, which are fully 
enclosed in the gear-box at the front of the stoker. 
The only visible moving part is the end of the shaft. 
which drives the feed worm which projects through 
the front of the gear-box and is provided with a dis- 
connecting coupling, which enables the worm to be 
turned by hand. If necessary, the gear-box can be 
taken away complete for repairs. 

The interlocking grate surface is substantial, and 
is held down firmly, so that there is no fear of its bemg 
disturbed during cleaning of the grate. The cooling 
surfaces on each unit of the grate are large in propor- 
tion to the surface area exposed to the heat of the fire, 
thus preventing the overheating of the parts through 
operating at high loads. The front plate of the stoker 
is fitted with air baffle plates, as are also the large 
cleaning doors, and the air for combustion from the 
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main au ducting at the front of the boiler passes over 
these before entering the furnace, thus maintaining 
the fronts cool and lessening the heat radiating into 
the stokehold. 

The stoker can be used successfully for firing the 
larger types of Lancashire boilers having flues from 
3ft. 3in. diameter upwards. Its application to this 
type of boiler is very similar to that in a Scotch 
marine boiler. The drive can be by the same hydraulic 
means or a mechanical drive can be provided. As 
the stoker is a forced draught machine, a motor- 
operated fan direct connected to the air box of the 











Fic. 43—INSTALLATION OF STOKERS—RILEY 


stoker is necessary, as is normal with all types of 
forced draught machines for land practice. 

The installation of these stokers is claimed to 
increase the efficiency over hand firing considerably. 
and enables a higher steam capacity to be obtained 
from the boilers, even if it were found desirable to use 
«a lower grade coal than with the latter method. 

The fire doors need be opened for brief periods only 
for cleaning the fire, as the necessity for slicmg and 
raking is avoided. The frequency of fire cleaning 
depends primarily upon the amount of coal burned 
and the percentage of ash, &c., that it carries. In 
any case, a fire may be cleaned in from three to four 
minutes. 

The fire 





is kept open and brightly incandescent, 


° 


it by hand properly over the grate surface. If mecha- 

nical conveyors are provided for handling the coal, 

the labour of attending the stokers is further reduced. 
JOHN THOMPSON ENGINEERING COMPANY, LTD, 
The ‘Super Economic’ boiler, illustrated by 

accompanying half-tone and line engravings, Figs. 

44 and 45, is one of the many exhibits on the stand 

' 











Fic. 44—SUPER ECONOMIC BOILER—THOMPSON 


taken by John Thompson Engineering Company, Ltd. 
of Wolverhampton. The general design of the boiler 
is made clear by the engravings, and attention need 
only be directed therefore to certain points in the 
design which might escape notice and to certain 


nee 


| 
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FiG. 45—SECTIONS THROUGH SUPER ECONOMIC 


refinements of manufacture which cannot, of course, 
be shown on a drawing. The arrangement of the 
return tubes is of interest. It will be seen that there 
are no tubes substantially above the level of the top 
of the fiue. Consequently a flexible plug can be 
incorporated in the design as a protection against 








flow, resulting, it is claimed, in a very considerable 
lowering of the temperature of the flue gases with a 
corresponding increase in efficiency, The boiler is 
so designed as to be self-contained: and . requires, 
therefore, no brickwork settings. On the manu- 
facturing side it deserves notice that the flues are 
rolled in special corrugating machinery and _ solid 
welded along the longitudinal jointing. The boiler is 
made of Siemens-Martin acid or basic steel with a 
tensile strength between 28 and 32 tons per square 
inch and a minimum elongation on 8in. of 20 per cent. 
All edges of plates and butt straps are planed and all 
rivet holes are drilled. Rivets, wherever practicable, 
are put in by hydraulic or pneumatic machines. The 
boiler exhibited is fitted with a stoker by the asso- 
ciated company, Triumph Stoker Company, Ltd., 
and in another line engraving, Fig. 46, we show its 
design. The power for working the stoker is taken from 
a countershaft in a suitable position above the boiler. 
The driving gear bracket is bolted to a prolongation 
of the furnace front plate and is fitted with two 
separate pulleys, taking the belts from the counter- 
shaft and driving respectively the feed motion and the 
fire-bar motion. The pulleys, by means of vertical 
worm gearing, set in motion their respective shafts 
with similar gearing at the ends, and transmit a slow 
rotary motion to two horizontal shafts. By this 
arrangement both the feed motion and the fire-bar 
motion can be used either independently or in con- 
junction, and the ratio of speed of either motion can 
be adjusted to suit the fuel to be used. The coal put 
in the hoppers descends into a feed box in front of 
an adjustable pusher slide which is worked backwards 
and forwards by a crank rotating at a speed suitably 
accelerated by a triple train of straight gearing from 
the upper horizontal shaft. By a simple turn of a 


Anti-Priming Pipe” 


Asbestos Lining 


1-6" Quer Tube Plates 


BOILER—THOMPSON 


thumbscrew in front of the pusher slide the traverse 
can be easily regulated so as to vary the amount of 
coal feed, from nothing up to nearly a ton per hour, 
as required. At regular intervals this slide pushes 
forward a small charge of coal, which falls in front of 
a V-shaped shovel bolted to two strong forged stee] 
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FiG. 46—ARRANGEMENT OF AUTOMATIC STOKER—THOMPSON 


as by the method of feeding the fuel breaks up the 
fire bed. There is no dropping of steam pressure, such 
as is usual with hand-fired boilers, because the clean- 
ing occupies such a brief time. Further, the labour 
of firing the boilers is much reduced, because it is 
easier to shovel coal into the hopper than to spread 





low water level. There are, however, plenty of tubes 
in the bottom of the boiler beneath the flue trans- 
mitting heat to water which might otherwise remain 
eold and stagnant. The arrangement also has the 
advantage that the coldest gases meet the coldest 
water ; the flow, in fact, being more or less contra- 


arms (one on each side of the feed box) keyed on to an 
axle shaft with wide bushed bearings. On the hori- 
zontal operating shaft is keyed a four-armed chilled 
cam, the projections of which severally engage a 
hardened steel trigger keyed in the centre of the 
shovel axle shaft; this action raises the attached 
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shovel arms to their backward position, ready to 
strike. A prolongation of the shovel arm in the shape 
of a crank lever is connected to a powerful recoil 
spring, which is compressed during the backward 
movement of the arms given by the cam. The spring 
box is also furnished with two buffer springs to 
prevent jar or shock on the release of the drive spring. 
At the moment of release the spring drives the shovel 
smartly forward, scattering the charge of coal over 
the surface of the fire ; the shovel then returns to its 
back position, and the slide again charges it with a 
definite quantity of fuel. The amount of compression 
of the springs is easily regulated by locknuts so as 
to vary, as required, the distance to which the fuel is 
thrown on to the grate. An important recent improve- 
ment in the form of a guiding core, fixed on the inner 
side of the coil of the springs, serves to keep them in 
the correct position for working and prevents 
excessive strain on any one coil. The effect of this 
device in prolonging the life of the springs and pre- 
venting breakage is said to be very remarkable. In 
order to distribute the fuel uniformly on the grate the 
cam has four arms of unequal lengths, which succes- 
sively compress the spring to a greater or less degree, 
and consequently vary the strength of the throw of 
the shovel, so that each consecutive charge of coal 
falls on a different part of the fire. 

The trough fire-bars are made the full length of the 
grate and have bell-mouthed openings at the front 
end, into which are inserted the nozzles of super- 
heated steam jets. The steam forces air through the 
bell mouths and it is distributed through air spaces 
in the grids to all parts of the fire. The air spaces are 
graduated in size, are transverse instead of longi- 
tudinal, and are deflected towards the front, as shown 
in the drawing. The self-cleaning motion of the bars 
is obtained from the other of the two horizontal 
operating shafts, already mentioned. There are cams 
threaded on this square forged shaft and the separate 
cam for each bar has one wide surface projection, 
which engages a renewable nose chill directly under 
the centre of the bell mouth, and thus draws forward 
each trough separately 2in. from the furnace. This 
movement slides each of the trough bars one at a 
time, and in different parts of the grate, from under- 
neath the bed of fire, detaches it from the clinker, and 
frees the air spaces, but does not drag forward any 
portion of the fire. When all the trough bars have 
thus been individually drawn forward there is a slight 
pause, and two side projections on the revolving cams 
then come into action, engaging corresponding chilled 
projections on the renewable return motion bracket. 
By this movement the whole of the trough bars and 
the entire grate surface are simultaneously pushed 
hack into their original position, carrying back with 
them the whole body of fire. The result of these 
continued movements is that the clinker and ash 
travel towards the back of the furnace and finally 
fall over the end of the trough bars into the ashpit, 
whence they are removed from time to time by way 
of the ashpit door. ; 

C. A, 

A particularly interesting stand is that taken by 
C, A. Parsons and Co., Ltd., of Newcastle-on-Tyne. 
One of the chief exhibits is a 4th scale model of one 
unit of the two machines now under construction for 
the I almarnock power station of the Glasgow Cor- 
poration. These machines are each 50,000 kW, 
1500 r.p.m. units, complete with condensing plant 
and feed heating system. The model brings out well 
the neatness of design and the manner in which the 
multiplicity of minor controls always necessary have 
been grouped together. Carefully made models of 
this kind have a particular use, in that they allow a 
convenient study of the whole lay-out of a large 
plant to be made. The turbine is of the two-cylinder 
type and will operate on a steam pressure of 600 lb. 
per square inch at the stop valve and a temperature 
of 825 deg. Fah. The exhaust vacuum is to be 29in. 
of mercury. 

We have on various occasions described the pro- 
ducts of C. A. Parsons and Co., Ltd., so that many of 
the objects to be seen on the stand will be familiar. 
Some of these descriptions will, however, easily bear 
repetition. One of the ‘exhibits, Fig. 47, is a com- 


PARSONS AND Co., Lip. 


pletely bladed high-pressure turbine shaft for a 
30,000-kW, 3000 r.p.m., tandem-cylinder turbine, to 
use steam at 350 lb. per square inch gauge and. 700 deg. 
Fah., exhausting to 27-75in. vacuum. The blading 
is of the end-tightened type in the initial stages. ‘The 
rotor is of the form shown in Fig. 48, which is 
employed when steam conditions are particularly 
severe. The body consists of a hollow forged drum 
integral with the shaft at the high-pressure end. This 
drum is closed by a forging extended to constitute 
the other shaft end. The design, which, it is interest- 
ing to note, the late Sir Charles Parsons foresaw 
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FiG. 48—-SECTION THROUGH TURBINE ROTOR 
—PARSONS 


would become necessary as steam conditions grew 
more severe, has the advantage that the wall thick- 
ness of the drum can be made comparable with that 
of the turbine cylinder. In consequence, both rofor 
and cylinder expand or contract at practically the 
same rate when changes of load occur and working 
clearances are not therefore affected. It is also an 
advantage that the rotor is lightened while the extra 
working of the metal in producing the hollow forging 
is also likely to be beneficial. 

A sector of a low-pressure turbine shaft designed 
for a tip speed of 1200ft. per second is also shown. 

















FiG. 49—CONDENSATE PUMP—PARSONS 

The interest here lies particularly in the blading, 
which is produced to a remarkably fine finished 
surface by rolling. In order the better to transfer 
the centrifugal stresses to the rotor the low-pressure 
blades are rolled integrally with the spacing piece. 
Billets of the required weight are first upset a little 
at one end to form the blade root. After heating to a 
suitable temperature the billets are passed through 
rolling mills, the rolls of which have gaps machined 
in their peripheries of the correct size to accommodate 





the enlarged end of the billet. It is then only"neces- 








FiG. 47—HIGH - P 








sary to machine the root, cut the blade to the length 
required, make any notches that may be required 
for binding wire, and finish off the tip. The hollow 
blades recently developed by the firm are also on 
view. They have the obvious advantage of lightening 
the blade and thereby, of course, allowing either a 
longer blade to be run at the same speed or the same 
length of blade to be run at a higher speed without 
raising the stress at the rotor above allowable limits. 

Leaving aside several other matters of interest to 
turbine engineers, we may now consider some of the 
auxiliary machinery on view. The single-stage 
vertical motor-driven extraction pump, Figs. 49 
and 50, designed to deliver 75,000 lb. per hour of 
condensate against a head of 120ft., is imteresting. 


Discharge 


Sucton 
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It is so designed that by unbolting one joint the 
impeller with its shaft and the motor can be lifted 
out of the pump casing. Moreover, as will be seen 
from the drawing, no vacuum joint is thereby broken, 
while the alignment of the motor and impeller and 
the gland assembly remain undisturbed. Other 
points in the design which deserve notice are the 
provision made for releasing air and vapour from the 
suction side and from the balancing chamber above 
the impeller and the arrangement for sealing the 
gland by means of a pressure chamber supplied with 
water from the discharge side. 

Other exhibits on the stand which the visitor will 
find of interest are a two-stage steam jet operated 
vacuum pump suitable for the condenser of a 30,000- 
kW steam turbine and “ on-load ” voltage regulating 
equipment similar to that fitted to the firm’s trans- 
formers. There are also exhibits arranged to show 
the construction of high-voltage alternators and other 
electrical products. 

STREAM-LINE FILTERS, LID. 

The oil filters designed by Dr. H. 8S. Hele-Shaw 
and manufactured by Stream-Line Filters, Ltd., of 
Ingate-place, London, S.W.8, are well known to 
readers of THE ENGINEER, and have a well-deserved 
popularity as a means of maintaining the oil in. an 
oil engine crank case in a really clean condition. 
The filter system is not merely a gauze designed 
to remove solids present in the oil, but makes 
use of a pack of paper dises compressed together 
on a rod by a spring. The oil has to pass edge- 
wise through the pack from its outer periphery to 
the centre of the pack, so that the only path 
available is the clearance between the paper 
dises caused by irregularities in the surface. This 
clearance is small enough to remove any impurity 
likely to be encountered. The clearance is repeated 
between each pair of discs and a series of packs 
hung from a ring inside the filter is used, so 
that the obstruction to flow may be little as 
possible. In addition, the oil is heated before passing 
the dises to increase its free flowing characteristics. 


as 


Among other types of the Stream-Line filter 
on view is that illustrated in Fig. 51. This 


model is designed for use in conjunction with 


the lubricating system of engines of between 
2500 and 5000 B.H.P. It is available, as shown, 
with electric immersion heaters incorporated in 


the entry tank of the oil or, alternatively, with 
steam heaters. Two methods of arranging the filters 
in the oil circuit may be used. Where the oil flow is 
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not excessive, as in steam engine practice with drip- 
feed lubricators, the filter is simply placed in the 
outlet pipe of the pump and delivers to the lubricator, 
thus filtering the whole of the oil. With modern forced 
lubrication, however, the volume of oil to be dealt 
with would make the filter size for this method dis- 
proportionally large. ‘The filter is therefore placed as a 
parallel circuit to the engine lubricating system, the 
pump feeding to both, and the filter discharging to the 
engine sump. The filter illustrated receives oil from the 
engine at the cock shown in the lower foreground, 
which passes it to the electric heaters on either side 
of the base of the filter. When starting up the rate of 
flow of the incoming oil is regulated by reference to 
the air vent cock visible at the-top of the filter casing, 
which indicates when the casing is full of oil. The 
flow is then set to keep this level. The oil passes 
from the outside of the casing through a ring formed of 
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packs of filter papers to the centre of each pack. Thence 
it passes to the filter header and returns to the engine 
by the cock at the left-hand side of the header. ‘The 
filter normally operates with an incoming oil pressure 
of about 30 lb., and is paralleled by a by-pass pipe 
or by the engine system itself. To clean the filter, 
the dirty oil in the outside casing is drawn off by the 
cock at the extreme bottom of the filter and a com- 
pressed air supply connected to the small union at the 
right-hand side of the header is opened. The air 
normally at about 40 lb. per square inch passes through 
the filter packs in the reverse way to the oil path 
from the centre to the periphery blowing all sludge 
from the edges. The sludge falls to the bottom and 
out through the oil drain cock. Cleaning the filter 
is a matter of a very few moments, and may be 
carried out with the engine running on the by-passed 
oil only. 

UniTED WATER SOFTENERS, LtTp.—In our Supple- 
ment of September 24th we described the exhibits of 
United Water Softeners, Ltd., of Gunnersbury- 
avenue, Chiswick, London, W.4. We regret that an 
error occurred in the captions to the illustrations. 
The engraving, Fig. 33, represented a Permutit 
automatic type water softening plant, and not a 
dosing gear. The caption for the second engraving 
illustrating the article, Fig. 34, should have read 

A Permutit Ground-operated Chemical Measuring 
and Proportioning Apparatus for Lime-soda Type 
Water Softeners.” 

THE AccurRATE ReEcorpDING INSTRUMENT CoM- 
pANy.—In the description in our issue of September 
24th of the distant-reading ‘‘ Liquidometer”’ tank 
gauge shown by the Accurate Recording Instrument 
Company, of Aric Works, Oakcroft-road, Tolworth, 
Surrey, we mentioned that the instrument is operated 
by means of the displacement of pistons working 
within bellows cylinders. Actually the mechanism 
has no pistons, the bellows themselves being of the 
‘ sylphon ” type, which expand or contract according 
to the motion imparted at the actuating end of the 
instrument, which motion is transferred to the indi- 
cating end. 

(T'o be continued.) 








Tuer ENp or “ L’ATLANTIQUE.”’—The work of breaking 
up the burnt-out hull of the “‘ L’Atlantique ’’ has been 
finished at Port Glasgow by Smith and Houston, Ltd. 
About 30,000 tons of materials have been recovered, 
and these include some eighty varieties of metals and 
alloys. It will be remembered that this 42,500-ton ship 


was burnt out in the English Channel in 1933, two years 
after she was built at St. 
pounds. 


Nazaire at a cost of three million 





Commutator Slip Regulators for Electric 
Winders. 


NLY the largest power supplies are capable of 
QO meeting without serious disturbances the heavy and 
variable power demand of winding equipments, winding 
heavy loads from great depths at high speeds. Some form 
of equalisation is necessary wherever there is a restriction 
on the permissible cyclic variation or the maximum peak 
demand, owing to the size of the winding plant or to limita- 
tion in the power supply. The winding equipments in 
these cases are of the Ward Leonard type, in which 
equalisation is obtained by a motor generator set with a 
fly-wheel for levelling out the heavy fluctuations of power 
which would otherwise have to be met by the supply 
undertaking. During the portion of the cycle where the 
demand from the winder is above normal equalisation is 
obtained by drawing on the kinetic energy of the fly-wheel 
and by returning energy to the wheel during the period 
when the demand is less than normal. Thus under ideal 
conditions the power taken from the supply would be 
constant, although the power supplied to the winder motor 
varied over a cycle, including peaks greatly in excess of 
the mean load and low values which are frequently negative. 

To enable the fly-wheel to operate in this way it is 
necessary for its speed to be regulated, so that its kinetic 
energy, which is proportional te the square of the 
speed, can be released or absorbed. For this purpose 
various types of slip regulators have been devised. 
If, for instance, the motor-generator set is driven 
by an induction motor the slip or the departure of the 
speed from the synchronous value can be varied by intro- 
ducing under controlled conditions resistance into the rotor 
circuit. Alternatively, the set can be driven by constant 
speed synchronous motors with the remainder of the set, 
including the fly-wheel, coupled to it through a mechanical 
or hydraulic device which enables slip to occur under con- 
trolled conditions, and thus to give the required speed 
variation. 

With both these arrangements, energy is wasted and the 


loss of power varies directly in proportion to the value of 


the slip. Since it is necessary in order to obtain the 
required equalisation for the slip variation to be in the 
neighbourhood of 3 to 15 per cent., the loss of energy 
involved is considerable, and the resulting increase in 
power consumption represents an increase in the annual 
power cost which when capitalised would justify a con- 
siderable increase in the initial outlay on equipment 
capable of eliminating this loss or of considerably reduc- 
ing it. 

The British Thomson-Houston Company has recently 
developed an arrangement for the South-West vertical 
shaft of the East Rand Proprietary Mines, Ltd., in which 
the slip energy wasted in the older arrangements is 
recovered and utilised, thus effecting a saving in power 
consumption of from 8 to 12 per cent. of the total power 
consumed. There are two duplicate winders, and the 
following are the chief particulars :— 


Depth of wind 5200ft. 
Load per trip 14,400 Ib. (including moisture) 
Weight of oxi 5900 Ib 


1jin. diam., 5-63 Ib. per foot 


Rope 
Rope speed 50ft. per second 
Drum : 

Type ... . «+ s+ Double cylindro-conical 

Small diameter . Sis Tagen ORE. 

Large diameter . 30ft. 

Speed... .. 32 r.p.m. 
Winder motor : 

M.S. H.P. 2876 

Peak H.P. ... 7000 

Speed .. 200 r.p.m. 
Motor generator net : 

Generator ... 2300 kW 

Motor . 2200 H.P. 


500 r.p.m. 
450/550 r.p.m. 
41 tons 

12ft. 


Syne hronous spe ed 

Spe ed range e 

Fly-wheel weight 

Fly-wheel diameter ... .. 

Fly-wheel kinetic energy at 
synchronous speed ; 

In Fig. 1 is shown the winding diagrams for normal 
winding, giving (a) speed/time, (b) torque/time, and 
(c) generator input power/time. The input time diagram, 
Fig. 2, shows the generator input power/time, and the 
input to the motor generator set, and thus indicates the 
equalisation obtained. The winder on site with the winder 
metor in the foreground is shown in Fig. 6. A view of the 
generator of the motor generator set is given in Fig. 7, 
and one of the driving end of the set in Fig. 8, where the 
machine next to the fly-wheel is the main driving induc- 
tion motor. The machines in the foreground are for slip 
regulation. 

A schematic arrangement of the A.C. connections for 
the equipment is given in Fig. 3, and a more detailed 
diagram of connections in Fig. 4, which includes the con- 
nections for the motor generator contactor starter and the 
main and auxiliary incoming switches with their asso- 
ciated protective and interlocking circuits. From Fig. 3, 
it will be seen that the slip regulating machine is connected 
to the rotor of the induction motor. When the set is 
running at full speed the induction motor starter is cut 
out. The slip regulating machine is a three-phase com- 
mutator type unit having a three-phase series compensat- 
ing field winding, and two three-phase shunt field windings, 
excited from a special three-phase A.C. exciter machine. 
No winding is provided on the stator of this machine, but 
the rotor has two windings, one connected to the slip 
rings and the other to the commutator. The slip rings are 
supplied from an auxiliary transformer and the excitation 
for the slip regulator is taken from the commutator. Side 
by side on the commutator are two separate sets of three- 
phase brushes. Each set has its own brush ring, and is 
capable of being displaced angularly relatively to the 
other ring. Power drawn from the commutator is exactly 
at slip frequency, and when it is used to excite the regu- 
lator, the latter is able to supply power to the induction 
motor rotor at exactly the frequency required. The 
voltage across the shunt windings of the slip regulator is 


145,000 H.P. per sec. 





determined by the angular displacement between corre- 
sponding brushes on the two sets of brush gear of the 
A.C. exciter. Thus the voltage at the terminals of the 
slip regulator can be determined by the displacement of 
the brush gear on the A.C. exciter. 

As is well known, an induction motor can be made to 
vary its speed if a supply at the correct slip frequency is 
connected to its rotor circuit and the slip, and hence the 
corresponding running speed is dependent on the voltage 
of this supply. By suitably displacing the brush gear on 
the A.C, exciter this voltage can be varied and the speed 
of the whole set is under complete control. When the 
corresponding brushes of the A.C. exciter are coincident, 
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no excitation is supplied to the slip regulator and 


no voltage is generated across its terminals. Under this 
condition the induction motor runs as though the slip 
rings were short circuited, and apart from small slips 
due to load, the set works substantially at synchronous 
speed. But if the “A.C. exciter brushes are displaced in 
one direction, the speed of the set will be increased and 
under this condition the slip regulator will act as a gene- 
rator and will supply energy to the rotor of the induction 
motor. If the A.C.-exciter brushes are displaced in the 
opposite direction, the speed of the set will be reduced, 
and the slip regulator will act as a motor and convert the 
power obtained from the rotor of the induction motor 
into mechanical power, which will thus assist in driving 
the set. This, of course, is the power that is wasted when 
the speed of an induction motor is reduced by inserting 
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rotor resistance, as with a liquid or other resistance type 
of slip regulator. The A.C. exciter therefore provides a 
means of varying the speed of the set over its full range, as 
determined by the size of the slip regulator, both above 
and below synchronism, by varying the displacement of 
its brushes. The variation is continuous, as the brushes 
are moved from one end of their travel to the other. 

To compensate for small variations in phase displace- 
ment, if the power factor is to be unchanged over the 
range of load and speed required, there is a another three- 
phase shunt winding on the slip regulator, connected 
across the brushes of one of two brush rings, but this 
winding is not shown in Fig. 3. To suit the conditions of 
equalisation, means are provided for correctly regulating 
the A.C. exciter brush gear. In Fig. 8 the brush-operating 
mechanism can be seen, but it is shown more clearly in 
Fig. 5, where it will be noted that the mechanism is con- 
nected to weigh mechanism, so as to give the brushes the 
re movement. The small torque motor to be seen 
in Fig. 8 is arranged so that its torque is balanced against 
an adjustable deadweight. Torque exerted by this motor 
is proportional to the input power to the equipment. If 
the power taken by the set exceeds that corresponding 
to the adjustable weight, the weight is lifted and the A.C. 
exciter brushes are displaced, so as to reduce the speed of 
the set. In doing so energy is released from the fly-wheel, 
thus reducing the power to be drawn from the line. A 
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balance is thus obtained where the input corresponds to 
the torque exerted by the torque motor, when just suffi- 
cient to hold the weight in balance. Similarly, if the power 
demand is less than that for which the torque motor 
develops sufficient torque to hold the weight, the latter 
will fall, and alter the brush gear position, so that the 
set increases in speed, thus allowing energy to be absorbed 
by the fly-wheel. This, of course, will increase the line 
demand until balance is again obtained. 

Whilst the set is working inside the slip regulator range, 
the weight is floating between the limits of its travel in 
such a way as to cause the necessary speed variation, and 
thus enables the fly-wheel to give out or absorb energy 
just sufficient to maintain the demand from the line sub- 
stantially constant. Outside the slip-regulating range, 
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FiG. 3—SCHEMATIC ARRANGEMENT OF 


the weight mechanism comes up against limit stops at 
either end of its travel, and naturally under these con- 
ditions no automatic balancing occurs. There is, however, 
a certain amount of slip regulation, owing to the inherently 
slightly drooping speed-load characteristic of the com- 
bined driving arrangement, when the brush gear of the 
A.C, exciter is held fixed. For special purposes, advan- 
tage of this feature is sometimes taken and the droop of 
the speed-load characteristic is then accentuated by the 
use of series compounding in the main slip-regulating 
machine. When working in this way, no attempt is, of 
course, made to maintain the line demand constant, but 
the curve of load demand for the winder will have the tops 
of the peaks cut off and the bottoms of volleys filled in. 
This method of working is useful in that it enables special 
loading conditions other than normal to be dealt with 
without excessive peaks. It is, in fact, advisable always 
to adjust the weight so that for normal working there is 
a slight dip at the end of one cycle and at the beginning 
of the next, and during this time slip regulation of this 
kind occurs. 

The governing factors in the design of the weight and 
brush-operating mechanism are as follows :—{a) It is 
necessary to arrange that the movement of the two brush 
rings is correct for giving the required speed variation and 
to maintain the correct power factor; (b) the brush 
mechanism, together with its operating rods and levers 
must have the lowest mechanical friction possible; all 
moving parts therefore have bali bearings ; (c) in order that 
the frictional forces shall not interfere with the balancing 
against the torque of the torque motor, the weight must 
be large in comparison with the forces required to operate 
the brushes ; (d) to ensure that the apparatus shall instantly 
respond to any demand for a change of speed, the inertia 
of all moving parts must be small; and (e) the arrange- 
ment must work smoothly and must be stable under ali 
conditions. The conditions required for stability are to a 
certain extent opposed to the other conditions enume- 
rated, for it is necessary to introduce a certain amount of 
friction to prevent the arrangement becoming too sensitive, 
and therefore unstable. 

To take care of this a damping device is fitted, consist- 
ing of a small gear oil pump, the inlet and outlet of which 
are connected together by a loop of piping with an adjust- 
able screw-down needle valve. The device is filled with 
oil, which is pumped from one side of the needle valve to 
the other as the weight mechanism moves. A damping 
effect is produced, depending on the fluid friction of the 
oil in circulating round the device. With slow movement, 
the damping effect is very small, but it builds up rapidly 
to a high value with increased of movement. Thus 
the apparatus can move freely at the speed required for 
normal equalisation, but any tendency for instability or 
hunting to occur is immediately checked. 

Another feature is a small slipping clutch between the 
torque motor and the sprockets over which the chains 
supporting the weight pass. The clutch is arranged so 
that under normal operation no slip occurs and any move- 
ment of the torque motor immediately lifts the weight 
mechanism. But if the weight is descending rapidly under 
emergency conditions, the main weight falls on to leather 
buffers which limit its movement. The inertia of the 
torque motor would, however, continue under these con- 
ditions to raise the counterweight up to its limit stop, and 
the impact might be sufficient to cause damage to the chain 
mechanism or other gear. Owing to the slipping clutch 
coming into action under these circumstances, however, 
any undue torque is prevented from being transmitted 
to this mechanism, and in slipping the clutch absorbs the 
stored kinetic energy of the torque motor rotor. 

The torque motor is similar in appearance to an ordinary 
slip-ring induction motor, but it has two stator windings. 
One is a potential winding connected across the ter- 
minals of the auxiliary transformer, and the current in it 
is directly dependent on the voltage of the main incoming 
supply. The other winding is a current winding connected 
in circuit with the secondary of a cial current trans- 
former, with its primary in the stator circuit of the main 
induction motor. The windings are arranged so that the 
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torque developed is practically proportional to the input 
power to the induction motor stator, but the automatic regu- 
lator described adjusts itself so that the power input, as 
distinct from the current input to the equipment, is main- 
tained constant. In the event of the power being returned 
to the supply system, the torque is reversed, and it 
merely holds the counterweight up against its stop. A 
resistance with tappings in the rotor circuit of the torque 
motor enables adjustments of the torque available from 
the motor for given power conditions to be effected, but 
once this adjustment is made, the resistance is unchanged. 

This arrangement for obtaining slip regulation is claimed 
to offer marked advantages. The efficiency of the com- 
bined slip regulating and induction motor nt 
over the whole of its working speed range, differs but 
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CONNECTIONS 


little from that of an ordinary induction motor with short 
circuited slip rings. Power factor correction can be 
obtained, so that the power demand from the line is unity 
under practically all conditions. If necessary, correction 
to leading power factor can be arranged for by using slightly 
larger machines, but in. general there is no advantage 
in correcting beyond unity power factor. The combined 
induction motor and slip regulator gives a constant power 
output over its whole range of speed, when the input to 
the equipment is kept constant, whereas in general other 
slip-regulating arrangements give constant torque for 
constant input, thus causing a considerable falling off 
in the powers available at the lower speeds. Slip regula- 
tion is obtained above synchronism as well as below. 
Negative, as well as positive, slip is utilised. Generally, 
speaking, this enables a smaller fly-wheel to be used, and 
a larger speed range to be economically employed without 
increasing the size of the slip-regulating arrangement. 
The use of speed above synchronism enables a given 
size fly-wheel to store a maximum of kinetic energy, 
considerably greater than if'the maximum speed of the 
wheel were limited to the synchronous speed. This is of 
great importance where limitations of railway loading 
gauge or other similar considerations prevent the use of 
larger diameter wheels to obtain the peripheral speed 
necessary to utilise economically the material in the 
wheel. By using a speed 10 per cent. above synchronism, 














550 r.p.m. is 175,000 H.P. seconds and at 450 r.p.m. 
117,500 H.P. seconds, the kinetic energy available for 
equalisation is 57,500 H.P. seconds. This means that 
energy equivalent to 57,500 H.-P. seconds in excess of that 
supplied by the combined induction motor and slip regu- 
lator can be taken at one part of the cycle, providing that 
an equivalent amount is returned to the wheel when the 
power given by the combination is greater than is required 
by the winder before the cycle is repeated. 

To illustrate the advantages of speed variation both 
above and below synchronism, as is obtained with tho ~ 
B.T.H. commutator type slip regulator, it is interesting 
to compare the conditions for obtaining this same amount 
of useful equalising kinetic energy from an equipment 
using a resistance or hydraulic type of slip regulator. @At 
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£3.—Inner set of brushes. 
E4.—Outer set of brushes. 
F1.—Torque motor. 
G.—Main fly-wheel. 
H1.—D.C. generator. 
J1.—D.C. winder motor. 
K1.—Contactor starter. 


A21.—Series transformer. 
C1.—Induction motor. 
D1.—Slip regulator. 
D3.—Compensating winding. 
D4.—-Shunt winding. 
D5.—Auxiliary winding. 
E1l.—A.C. exciter. 





FIG. 4—MAIN AND AUXILIARY CONNECTIONS 


the “ setting ” value these regulators give a normal slip 
of approximately 4 per cent. Taking the case where the 
same size wheel as that considered is used, and storing 
145,000 H.P. seconds at synchronism, the kinetic energy 
at 4 per cent. slip (480 r.p.m.) is 133,500 H.P. seconds. 
Since the kinetic energy required for equalisation is 
57,500 H.P. seconds, the kinetic energy remaining in the 
wheel is 76,000 H.P. seconds, and this means that the 
speed of the set must be reduced to 360 r.p.m., or 28 per 
slip. Generally speaking, slips of this magnitude could not 
be tolerated, except under emergency or other special 
conditions, as the power lost would be excessive, and 
the generator voltage generator drop too great. It is 
also to be noted that the useful power available from the 
motor is reduced in the same proportion as the speed, 
and consequently a considerably higher input “ setting ”’ 
value would be required for the same duty, or, alterna- 
tively, still more kinetic energy would be required from 
the wheel, which would render conditions quite im- 
practicable. 

Assume now that the regulating range is normal for 
the resistance hydraulic type of regulator which 
generally have a useful slip range of approximately 
4 to 15 per cent. slip. The kinetic energy at 4 per cent. 
slip, as a percentage of kinetic energy at synchronism, is 
92 per cent. At 15 per cent. slip, as a percentage of 
kinetic energy at synchronism, it is 72 per cent. The 
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FiG. 5—SLIP REGULATING MACHINES 


the maximum kinetic energy stored in a given wheel is 
increased 21 per cent. over that of a wheel running at a 
maximum speed limited to the synchronous value. This, 
of course, follows from the fact that kinetic energy is pro- 
portional to the square of the rotational speed. For 
a given degree of equalisation a smaller and lighter wheel 
can often be used with consequent advantages as regards 
transport, &c. 

The main slip-regulating machine installed at the 
South-West vertical shaft of the East Rand Proprietary 
Mines, Ltd., has nine poles. It is rated at 191 kVA, 
105 volts, 1050 amperes, and is capable of correcting the 
power factor of the main 2200 H.P. induction motor to 
unity and of giving a slip of 10 per cent. to this motor at 
full load. The power dealt with by this machine has the 
same relation to that of the main induction motor as the 
speed has to the synchronous speed, in this case 10 per 
cent. If a different speed range is required, the rating and 
size of the slip-regulating machine must be chosen accord- 
ingly. If the slip dealt with was reduced from 10 to 7 per 
cent., the slip-regulating machine would only be 70 per 
cent. of the present size. Since in the present case the slip 
is obtained both above and below synchronism, with the 
slip regulator capable of giving 10 per cent. slip at the 
synchronous speed of 500 r.p.m., the total speed range is 
from 450 r.p.m. to 550 r.p.m. The stored kinetic energy 
of the wheel at the synchronous speed of 500 r.p.m. is 
145,000 H.P. seconds. Since the kinetic energy at 
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useful kinetic energy available is 20 per cent. This 
20 per cent. of the kinetic energy at synchronism should 
therefore equal the kinetic energy required for equalisa- 
tion; in this case, 57,500 H.P. seconds. The required 

57,50 ) 
synchronous kinetic energy therefore would be pa ™ 


= 287,500 H.P. seconds, or practically twice as much as in 
the case of the commutator type slip regulator. This means 
that either the wheel must be approximately twice the 
weight of the one installed at the South-West vertical 
shaft, or that two wheels would have to be employed. 

The first expedient would be impracticable with a single 
piece steel casting. Moreover, the design of the fly-wheel 
bearings would be extremely difficult, if not impossible, 
and the difficulties of transportation would be very great. 
The use of two wheels would involve additional cost, and 
the fly-wheel bearings and windage losses would be prac- 
tically doubled. The possibility of increasing the wheel 
diameter to make it give greater peripheral speed was pre- 
cluded in the present case by the fact that the wheel 
diameter is already limited to 12ft. by the railway loading 
gauge. The motor generator set could be run at a higher 
synchronous speed, which in order to obtain double the 
stored kinetic energy at synchronism would have to be 
750 r.p.m. But although it might be possible to design a 
set for this speed, it is very much more difficult to build 
a satisfactory D.C. generator for the required output. 
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These two generators or a special generator of very much 
more expensive construction would be required. In the 
present case a set running at this speed would not have 
been acceptable to the purchaser. 

The following efficiencies, power factors, &c., relate to 
an equipment somewhat larger than those installed at the 





While the above figures and tables indicate clearly the 
comparison of efficiencies over the range of load when 
running steadily, they do not give very satisfactory figures 
for illustrating the relative consumption of a large winder 
Table ILI shows, 


however, such figures for an assumed duty cyele worked 


carrying out a regular duty cycle. 


decking time is 10 sec., giving a total cycle time of 133 sec. 
and permitting twenty-seven trips per hour, Taking two 
seven-hour shifts this gives 378 trips per day. The 
savings in power and money by using the commutator 
type of slip regulator are shown in tables [V and V. 

As the actual increase in the initial cost of equipment 














FiG. 6—-WINDER ON SITE 


South-West vertical shaft, namely, one requiring 2500 H.P. 
instead of 2200 H.P. for driving the motor generator set. 


l'aBLe I.—Combined Efficiencies and Power Factors of Induction 
Motor, Slip Regulator, and A.C. Exciter. 








Proportion of lead. j i 1 14 2 2] 
Horse-power ... 1250 1875 2500 3750 5000 | 5625 
Efficiency, %: 
At 545 r.p.m. 89-7 | 91-8 92-4 92-5 | 91-8 91-3 
At 520 r.p.m. 90-8 | 92-5 93-1: 92-8 | 92-2 | 91-5 
At 495 r.p.m. 91-3 | 92-9 93-4 93-1 , 92-4 91-7 
At 470 r.p.m. 91-4 | 92-9 93-4 93-1 | 92-4! 91-7 
At 445 r.p.m. 90-9 | 92-6 93-2 92-9 | 92-2) 91-6 
Power factor 100 1100 100 100 99 98 


TABLE [L.—Efficiencies of Complete Motor Generator Set. 


Proportion of 


generator load. 4 rd 1 13 2 23 
Generator output in 

kW ... 1150 | 1725 | 2300 3450 4600 5750 
Induction motor 

and slip regulator 

output in H.P. ...; 1705 | 2502 |; 3287 4917 6627 8407 


Proportion of motor 
rated, H.P. 


1-00 | 1-33 
Overall efficiencies, ° 


h : 
At 545 r.p.m. 82-5 | 85-3 86-6 86-2 
At 520 r.p.m. 83-4 85-9 87-1 86-5 
At 495 r.p.m. 84-0 86-5 87-5 86-7 
At 470 r.p.m. 84-0 | 86-5 3 87-5 36-7 
At 445 r.p.m. 83-7 86-5 287-3 86-7 

Power factor, %....100 100 3100 98-5 


The efficiency and power factor of the combined induc- 
tion motor and slip regulator, as used for driving the 
motor generator set, are shown in Table I, which gives 
the efficiencies at different speeds over the slip-regulating 
range for different output horse-powers from the com- 
bination. The power factors which can be taken as 
substantially constant over the range of speed for any one 
load, are also given for various loads. Although the 
figures are for loads up to 2} times full load, under slip- 
regulating duty loads of this kind will not, of course, be 
obtained, since the object of the slip regulator is to main- 
tain the load on the line substantially constant, as fixed 
by the setting of the torque motor and weight mechanism. 
Generally speaking, this setting will be equal to or slightly 
less than the full load of the equipment, but these figures 
are given for interest and comparison with other types of 
drive. At full load over the whole range of speed, the 
efficiency is very little less than that for a plain induction 
motor running at practically constant speed with short- 
circuited slip rings and the variation in efficiency over the 
range of load is of the same order as that obtained with 
such a motor. 

In Table II is shown the overall efficiency of the motor 
generator set when running at constant speed at any one 
load. Although these figures do not give the actual 
condition when winding, they are useful for comparison 
with those of motor generators of equivalent output. It 
should be borne in mind that these efficiencies include the 
fiy-wheel losses which are substantial when using a wheel 
of the size under consideration. 

As is usual with motor generator sets for the equalisa- 
tion of Ward Leonard winders, the rating of the generator 
is considerably higher than the equivalent output of the 
induction motor and slip regulator. This follows from the 
fact that the generator has to deal with the peak loads 
taken by the winder motor, and also with the heavy 
currents at low voltage, while the winder is being accele- 
rated. Table II shows, however, the proportion of both 
the generator load, and that of the rating of the induc- 
tion motor and slip regulator combination. The figures 
inside the dotted boundary could not be obtained in 
practice when slip regulating, as the regulator could not 
be set to work at these values, but they could be obtained 
for test purposes under short time conditions by holding 


FIG. 7—GENERATOR OF MOTOR GENERATOR SET 


out for the same conditions and different types of motor 
generator sets: 


TABLE ILI.-Comparative Consumption Figures. 


Unequalised ... ... ... 49:5 kWh per trip= 100 per cent. 
Liquid type slip regulator 
with 40-ton fly-wheel 
Commutator type slip 
regulator with 20-ton 


56-7 kWh per trip 


115 per cent. 


fly-wheel .. v2. =50°3kWh per trip= 101-5 per cent. 
Ditto with 40-ton fiy- 
whee! ... “3 51-0 kWh per trip= 103 per cent. 


As a basis of comparison, an unequalised set is taken 
as 100 per cent., since such a set has no fly-wheel losses 
and no increased loss in the main circuit as are met 
with in a set using a slip regulator running with a large 
slip. A resistance slip regulator of the liquid type giving 
reasonable equalisation increases the consumption by 
15 per cent. Two figures are given for the commutator 
type of regulator, one using a 20-ton fly-wheel and the 
other a 40-ton wheel. The available equalisation in the 
first case is naturally not so great as it is in the other 
instance, and the increase in consumption is almost 
entirely due to the increase in the fly-wheel losses. The 
proportion of loads and equalisation in the case of the 
40-ton fly-wheel is substantially the same as shown in 
Figs. 1 and 2, but the actual loading is somewhat greater. 

From Table III it will be seen that with a 40-ton fly- 





FIG. 8—-DRIVING MOTOR AND SLIP REGULATOR OF MOTOR 


wheel there is a saving of 12 per cent., and with a 20-ton 
wheel a saving of 134 per cent. over the consumption when 
a liquid type of slip regulator is employed. The increase 
in consumption over the unequalised conditions is only in 
the neighbourhood of 2 to 3 per cent., an increase that 
cannot be considered excessive when the advantages 
obtained by the use of equalisation are taken into account. 

While the winding cycle on which these considerations 
are based is typical for equipments of the size and duty 
being considered, and is favourable to the use of the 
commutator slip type regulator, in all cases there will be 
& Saving over an equipment using a resistance or hydraulic 
type of slip regulator, provided the duty dealt with by 
the motor generator set is the same. 

To illustrate the amount of money involved it is inter- 
esting to consider the amount of power for this particular 





the brush gear of the A.C. exciter stationary. 


ease. The time for a complete trip is 123 sec. and the 








with the commutator type of slip regulator is about the 
same as the annual saving, the increased cost is recovered 
in about one year’s working. The two equipments of the 


Tasie LV. 


kWh per kWh per 

Ty pe of kWh per day (at vear (at 

slip regulator. trip 378 trips 300 days 

per day). per year). 

Liquids) Osi. is 56-7 21.400 6,420,000 
Commutator type with 40- 

ton wheel atop dl 19.300 5,790,000 

Saving in consumption 2.100 630,000 

TABLE V. 


Power cost Saving corresponding 


per unit. to 630,000 kWh. 
dd. £1313 
id. £1969 
Id. £2625 


South-West vertical shaft of the East Rand Proprietary 
Mines were installed twelve months ago, and although 
sinking and other special duties have prevented the full 
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use of the commutator slip regulator for the whole of this 
period, it has given every satisfaction. The East Rand 
Proprietary Mines, Ltd., have since ordered two larger 
B.T.H. equipments with commutator slip regulators for 
the new Central vertical shaft. They are to be used for 
winding loads of 20,000lb. from 6000ft., and will be 
among the largest winders in use. 








Bia New American Power Srarion.—A new power 
station, to cost 8 million dollars, is to be built in the United 
States by the Buffalo Niagara Electric Corporation. 
To be built in Buffalo Harbour, it will comprise a single 
80,000-kW unit and boilers working at 1200 Ib. per 
square inch and 900 deg. Fah. 
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Rail and Road. 


READING STATION APPROACH.-—At a cost of £40,000 
the approach to the Great Western Railway station at 
Reading is to be widened and a passenger subway opposite 
the station entrance built. 


L.M.S. SvatTion to CLosgE.—-The London, Midland and 
Scottish Railway Company’s station at Monk Bretton, 
between Cudworth and Barnsley, is to be closed. An 
omnibus serviee is to be provided for passengers between 


Cudworth and Barnsley. 


Locomotive Propucrion 1x America.—During the 
first six months of this year the locomotive builders in 
the United States completed 169 steam and 16 oil-electric 
locomotives, of which four steam engines were for export. 
Orders in hand on June 30th included $25 steam, 27 
electric, and 20 oil-electric locomotives, of which 40 steam 
and one electric locomotives were for foreign countries. 


THe Trans-Canapa Higaway.—-Work is proceeding 
rapidly on the Big Bend highway, which is being built 
around the great northern bend of the Columbia River, 
between the towns of Golden and Revelstoke. Of this 
177 miles long road, 50 miles have yet to be completed, 
and when finished the last western link in the Trans- 
Canada highway will be closed. The highway will eventu- 
ally extend from Halifax, Nova Scotia, to Vancouver, 
British Columbia, a distance of about 3500 miles. The 
onty other uneompleted section is in North-Western 
Ontario, where work is now in hand. 


Prorosrep New Loves in Souru Arrica.—lIn order to 
relieve congested sections in the Rend area, the South 
African Railways propose to build three new lines. One, 
over 3 miles long, will be between Germiston and Jupiter. 
It will run westwards out of Germiston, and, turning 
southwards, pass under the Germiston-Langlaate line, 
near Driehoek, and enter Jupiter from the north-east. 
A 3} miles long line will be built between Langlaate and 
Crown, and @ 21 miles long line will run between Midway 
Halt and Bank. The latter line will provide direct com- 
munication between the Rand mineral line and the Klerks- 
dorp main line. 


New Roap Recuiations.—The revised road regula- 
tions for this country come into force to-day, October Ist. 
Amongst other things, it is now compulsory for speed 
indicators to be fitted on newly registered motor vehicles. 
Windscreen wipers are compulsory on all motor vehicles 
excepting where the driver by opening the screen can 
obtain an adequate view to the front without looking 
through the windscreen. Brakes on newly registered 
vehicles with servo-braking systems embodying a vacuum 
or pressure reservoir must be provided with a device 
warning the driver of any impending failure in the vacuum 
or reservoir. On Sunday, October 3rd, the Vehicles 
Lighting Regulations come into force and stipulate that 
front electric lamps exceeding 7 watts in power used on 
all motor vehicles must comply with the anti-dazzle 
provisions of the Road Vehicles Lighting Regulations, 
1936. 

MANCHESTER—-CHESTER Koap IMPROVEMENT.—Work 
has begun on @ new road to enable traffic to avoid the 
narrow main street at Northwich on the Manchester— 
Chester road. The new road will leave the present main 
road at Lostock Gralam, to the east of Northwich, and 
rejoin it at Sandiway to the west. It is to be built in three 
sections, the first from Lostock Gralam to King-street, 
Broken Cross, a distance of 2 miles; a middle section, 
3 miles long, will run from Broken Cross to Model Farm, 
Hartford; whence the third section will be built to 
Sandiway, a distance of 1} miles. Work has begun on the 
middle section and as soon as it is completed the other 
two sections will be begun. The new road will comprise 
two 22ft. carriageways separated by a 22ft. reserva- 
tion, two 9ft. wide cycle tracks, and two 6ft. footpaths, 
separated from the cycle tracks by grass verges. The total 
cost of the scheme is estimated at half a million pounds. 


Raitways in Cutwa.—The recently issued report by 
Sir Lewis Beale on economic and commercial condi- 
tions in China gives particulars of that country’s five- 
year plan for the construction of 8139 kiloms. of railways 
in five main groups or systems, The South-Western 
system includes a 1002 kilom. line from Chuchow, in 
Hunan, to Kweiyang, in Kweichow; a 523-kilom. line 
between Chengtu and Chungking; a 500-kilom. line 
from Lungehang to Kweiyang; the Hunan—Kwangsi 
Railway from Hengyang to Kweilin; and the 784-kilom. 
Yunnan-Kweichow Railway. The South-Eastern system 
includes the Chekiang—Kiangsi and Yushan~Pinghsiang 
Railways, which are to be completed this year; the 
Nanking Kiangsi Railway and lines from Canton to Meihsien 
and to Yunnan. The North-Western system includes 
the extension of the Lunghai Railway from Paoki to 
Cuengtu, a distance of 751 kiloms. The undeveloped 
regions of the north-west will be tapped by a Central 
Railway system, and Mongolia, Kansu, and Sinkiang will 
be served by the proposed North-Eastern Railway system. 
What effect the present disastrous war is likely to have 
on these schemes cannot be precisely determined. 


Rippon DEVELOPMENT ReEstTRICTION.—An interesting 
sidelight. is thrown on the woking of the Restriction of 
Ribbon Development Act, 1935, by the publication in the 
form of a Blue Book of a review of the decisions given by 
the Minister of Transport on appeals under Sec. 7 of the 
Act. Appeals may be made to the Minister in any cases 
where applications for consent to development are either 
refused by the local highway authorities or granted subject 
to conditions. Up to June 30th of this year, 105 such 
appeals had been made and the Minister’s decisions in these 
cases will undoubtedly tend to influence local action in 
subsequent cases. Fifteen of the appeals related to petrol- 
filling stations and seven to licensed premises. The 
remainder were concerned with development of every 
kind, new building estates, factories, shops, erection or 
reconstruction of individual houses, bungalows, roadside 
cafes, and village halls. On forty appeals the Minister 
made orders modifying the decisions of the Councils con- 
cerned, Four were allowed on the ground that the con- 
ditions imposed by Councils were ultra vires. The review 
recites the facts of each of the 105 cases, and the Minister’s 
reasons for modifying or upholding the Council’s decision. 








Miscellanea. 





INSTITUTION OF PRODUCTION ENGINEERS.—-Jn succession 
to Lord Sempill, Lord Nuffield has been elected Chairman 
of the Institution of Production Engineers. 


New Atoumixrom Works.—It is reported that the 
British Aluminium Company, Ltd., is to establish a 
new works for the manufacture of alumina at Newport, 
Mon, 


InpuUSPRIAL DEVELOPMENT at Jarrow.—A large area 
of land at Jarrow is to be acquired by the Commissioner 
for the Special Aveas of England and Wales for industrial 
development. Included in the area ia the disused site 
of the shipbuilding yard and steel works on the south 
bank of the Tyne, known as Palmer’s Yard. 


ScorrisH SaaLe Or.— The mines output of the Scottish 
shale oil industry last year totalled 1,409,000 tons. The 
production of crude oil and crude naphtha amounted 
to approximately 34 million gallons. Production of 
Diesel oil rose by approximately 7 million gallons, but 
output of both motor spirit and kerosene was lower by 
rather more than 34 and 2} million gallons respectively. 
The ammonium sulphate output of the industry last year 
is estimated at 25,000 tons. 


Asorser Large Cananian HypRo-ELEcTRIC PLantT.— 
A new 100,000 H.P. hydro-electric plant is to be built 
on the Kootenay River. When finished this plant will 
complete the development of electrical energy from the 
available water on the Kootenay River. Four other 
dams and power stations on this stream already develop 
221,000 H.P. Surveys have indicated that the control 
of the last few feet of fal! in the river will increase the 
total power output by one-third. In this way, every 
foot of fall in the river will be harnessed, a development 
probably unique in America. 


Tue Untrep States Bureau or Mines.—The annual 
report for the year ending June 30th, 1936, of the United 
States Bureau of Mines shows that the total available 
funds for the year amounted to over 2,116,000 dollars, 
of which 2,097,000 dollars were spent. The Bureau is 
active in all the mining districts throughout the country 
and has thirteen experimental stations. During the 
year the Bureau approved of eighteen devices for use in 
mines and sixty lamps which embodied a simplified 
methane indicator, developed by the Mechanical Division, 
were used in a number of mines. 


MeEoHANICAL Properties oF Some Tin Bronzks.— 
The proportion of tin used in bronzes intended for 
cold working may amount to 7 or 8 cent. usually, 
but recent work suggests that there are advantages 
attaching to the use of as much as 14 per cent. of tin. 
Dr.-Ing. H. Lepp, of the Compagnie Générale d’Electro- 
Metallurgie of Paris, bas found greatly improved e! i 
and malleability in bronzes of this kind which have been 
properly degassed. His results are summarised in a 
new technical publication just issued by the International 
Tin Research and Development Council. Copies may be 
obtained free of charge from the Council’s offices at 
Manfield House, 378, Strand, London, W.C.2. 


A Huge Hypravric Press.—What is said to be the 
largest high-speed hydraulic press in the world has been 
supplied to the Douglas Aircraft Company by the 
Hydraulic Press Manufacturing Company. The press 
itself weighs 840,000 lb., and the total pressing force of 
10,000,000 Ib. is provided by means of a single 6ft. diameter 
hydraulic ram, which is actuated by oil under a pressure 
of 2500 lb. per square inch. At each side the platen and 
bed is 8ft. by 6ft. and at the ends 5}{t. by 153ft. Before 
this press was ordered the Douglas Company made a 
test of the possibilities of forming and punching a number 
of unrelated aircraft parts at a single setting with a 
2000-ton capacity press. Based on this experience the 
large press was purchased and now more than 3000 parts 
are being formed on the two machines. 


A New Tyre or SuLPHUR-MELTING PLANT.—A sulphur- 
producing company in the United States has designed 
and built a new type of sulphur melter which is claimed 
to be very efficient. As described in the Chemical Trade 
Journal and Chemical Engineer, it consists of a rectangular 
shell fitted with steam coils at its sides and in its interior. 
It differs from the usual type of equipment in that the 
lower part of the shell is provided with steam-jacketed 
V-shaped troughs, the crests of which are about 10in. 
apart. Slightly above these troughs and directly over 
their centres are placed additional steam coils. In 
operation, sulphur is charged into a hopper over the 
melter, and its weight presses it against the steam coils 
and heated troughs. The coils directly over the troughs 
prevent bridging and ensure a constant feed of sulphur 
to the heating surfaces. The molten sulphur flows in 
the inclined V troughs and is discharged, as fast as it is 
formed, through a series of small openings in the side of 
the shell, into a steam-jacketed trough outside the tank. 
The new melter has a capacity of 3 long tons of sulphur 
per hour, 

An Inrerestinc Licgut Retay.—A new light relay 
being manufactured by Soc. Tubest, Fere-en-Tardenois, 
France, is based upon a photo-chemical reaction which 
has long been known to chemists. If a glass container 
filled with equal volumes of hydrogen and chlorine gas 
be exposed to sunlight, the two gases combine instantly. 
If the light is subdued the rate of combination is slower. 
In darkness the two gases do not combine. The relay 
comprises a very small glass bulb half-filled with aqueous 
hydrochloric acid and two electrodes sealed through this 
container. Electrolysis of the acid takes place, hydrogen 
and chlorine gases being produced within the glass bulb. 
If the bulb is in darkness the two do not recombine and a 
considerable gas pressure is built up in the bulb. One 
side of the bulb consists of a thin flexible membrane which 
bends slightly with the increasing gas pressure. The 
bending motion either operates a direct-acting switch 
or moves a mercury column which closes a circuit. When 
the glass bulb containing the two gases is exposed to light 
of a certain intensity the gases recombine, dissolve in 
the acid, and the pressure is reduced. The membrane 
returns to normal and the circuit is broken. 





Air and Water. 





NEw P. anp O. Troopsaip.—It is officially announced 
that the new P. and QO. troopship which is being built 
by Barclay Curle and Co. will be named the ** Ettrick.” 


NEw StemMARtTNe LAuNcHED.—The new submarine 
“‘ Sterlet ’’ was launched at Chatham on Wednesday. 
September 22nd. The vessel has a tonnage of 670, and 
is 193ft. long by 24ft. wide. 


Arrcrar? TakE-orF.—lIn order to determine the best 
length for airport runways, the United States Bureau of 
Air Commerce has developed a photographic device for 
measuring the take off of machines. 

SHIPBUILDING IN SWEDEN.—Swedish shipyards have 
on order seventy-four ships aggregating 367,500 gross 
tons. Of these thirty-four of 119,500 tons are for Swedish 
owners, the remainder being for foreign owners. Twenty 
of the ships of 176,100 gross tons are tankers. Ships 
actually under construction number twenty-nine of 
121,600 gross tons. 

InstrroTe or Transport Awarps.—The 1937 Dock 
and Harbour Gold Medal of the Institute of Transport 
has been awarded to Sir Lionel A. P. Warner for his paper 
on “Some Considerations of Problems Affecting Port 
Management.”” Mr. M. Arnet Robinson has been awarded 
the Coastwise Shipping Medal for his paper on * The 
Coasting Trade : Modern Development and Trend.” 

New AEROPLANE ReGuLATIONS.—On October Ist 
@ number of new regulations in connection with aircraft 
come into force. In passenger machines each seat must 
now be provided with a lap strap. An artificial horizon 
and a directional gyroscope must also be installed, and 
ae machines flying at altitudes of more than 

5,000ft. must be equippeu with oxygen apparatus. 

Recorp Ariantic Crossinc.—In the last of this 
season’s trial flights across the Atlantic, the Imperial 
Airways flying boat “ Cambria” crossed in the record 
time of 10} hours. The machine left Botwood, New- 
foundland, at 9.438 B.8.T. on Monday night, September 
27th, and landed at Foynes at 8.14 B.S.T. the following 
morning. The average speed for the flight was about 
190 miles an hour. 


AvoraeR DrepGeR ror THE Mersey.—The 
of two twin-screw 1100-ton hopper dredgers for the 
Mersey Docks and Harbour Board has been launched 
from the Renfrew yard of Wm. Simons and Co., Ltd. 
It is fitted with three Priestman grab cranes for dredging 
to a depth of 60ft. below water level. The vessel is, pro- 
pelled by two sets of triple-expansion, direct-acting 
surface condensing engines, supplied with steam from 
two cylindrical multi-tubular boilers having a working 
pressure of 200 lb. per square inch, and of sufficient power 
to obtain a speed of 194 knots in loaded condition. 


second 


Bristot Docks ImwerovemMentT.—Bristol City Council 
has approved a scheme for the extension of the Municipal 
Docks at Avenmouth at an estimated cost of £830,000. 
Included in the plan is the extension of the eastern arm 
of the Royal Edward Dock, improvements to the jetty 
for large ships in the oil basin of the western arm, and the 
provision of more berths. It is also proposed to acquire 
nearly 200 acres of additional land north of the Royal 
Edward Dock. During the first five months of this year 
nearly 2 million tons of goods passed through the docks. 


A New Junkers Macuine.—tTests are being carrie: 
out on the first of a new type of forty-seater passenger 
monoplane. This first machine is fitted with four Mercedes 
Benz twelve-cylinder inverted vee liquid-cooled engines, and 
80 equipped it is reported to have a maximum speed of 
254 miles an hour with a normal range of 745 miles. As 
an alternative four BM W nine-cyiinder radial engines 
of 800 H.P. each may be fitted, and the approximate 
data is then: Weight empty, 30,600 1b.; weight loaded, 
44,000 Ib.; top speed, 236 miles an hour; normal range, 
870 miles ; cruising speed, 205 miles an hour. 


Deatu oF Mr. W. S. Worxkman.—We regret to note 
the death on Monday, September 27th, of Mr. W. 8. 
Workman, the well-known Glasgow ship owner. He was 
one of the founder partners of the firm of George Smith 
and Sons, who, as managing owners of the City Line, 
Ltd., were the pioneers of the shipping trade between the 
Clyde and India. He was retained as manager of the line 
when it was taken over in 1901 by the late Sir John 
Ellerman. Amongst other offices Mr. Workman was 
for some years President of the Glasgow Shipowners’ 
Association, a founder member of the British Corporation 
Register of Shipping and Aircraft, a director of the 
Glasgow Chamber of Commerce, and a trustee of the Clyde 
Lighthouses Trust. 

Low Coat Consumption.—What is claimed to be a 
record for low coal consumption for the class of ship has 
been set up by the s.s. “ Biddlestone,”’ built by Short 
Brothers, Ltd., and fitted with the improved White 
combined engine in which the main auxiliaries are driven 
from the main engine. The ship, on her maiden voyage, 
left Sunderland on July 12th fully loaded for Spezia, where 
she arrived on July 23rd, her port-to-port speed being 
just under 10 knots and the coal consumption just under 
13 tons per day. The mean total indicated horse-power 
delivered was 1330. The consumption worked out at 
0-91 lb. per indicated horse-power per hour, all purposes, 
constituting, it is claimed, a world record low consump- 
tion for this class of ship. 

New American Tankers.—The first of three motor 
tank ships built for the Texas Oil Company by the Sun 
Shipbuilding Company has recently undergone its trial 
trips. These new ships have some rather unusual features 
as a result of the varied products which the Texas Oil 
Company markets. The cargoes will consist of a variety 
of completely processed products, including lubricating 
vils, petrol, and fuel oils in the different grades. In order 
to deal with such a varied cargo the ships are subdivided 
into thirty-three separate tanks and each of these has its 
own pipe line and pumping equipment. The ships are 
490ft. 6in. long, 65ft. broad, 34ft. 3in. in depth, and have 
a carrying capacity of 12,630 tons. ‘The engines are Sun- 
Doxford four-cylinder opposed piston type, rated at 
4850 B.H.P. at 90 r.p.m. 
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SUPER TENSION CABLES. 


THE series of articles on super-tension cables 
concluded in this issue covers a subject of growing 
importance. Although there is no likelihood of 
all high-pressure circuits being transferred to the 
soil in the near future, technical difficulties in 
the way of constructing cables for 132 kV and 
more have been overcome. Having discovered 
by research the main causes of breakdown, cable 
makers no longer work in the dark. The principles 
underlying sound design are now well understood 
by all who have studied the subject scientifically, 
and although it would be rash to assert that one 
type of super-tension cable is as good as another, 
the reliability of certain designs has been proved 
beyond doubt. In some cases more experience 
under service conditions is needed before definite 
conclusions can be reached. But, irrespective 
of the question of reliability, as long as overhead 
lines remain much cheaper than the underground 
system, the field of application for buried con- 
ductors will be mainly in places where the relatively 
inexpensive method of transmission cannot be 
employed. Where it is necessary to bridge a 
gap in overhead lines, as in cities and towns, cables 
are, of course, essential. In Paris an oil-filled 
cable system capable of transmitting 200,000 kVA 
is being employed in this way at a pressure of 
no less than 220 kV, three-phase. This is the 
highest pressure used commercially underground, 
but experimental gas pressure cables are under- 
going life tests at 260 kV. 

Tonisation of voids in the dielectric and thermal 
instability are now considered to be the chief 
causes of breakdown. How voids are formed, 
how they may lead to breakdown, and the methods 
of preventing their formation, we have described. 
In the Pirelli cable they are eliminated by oil 
under pressure, which can readily pass through 
the insulation. In the Enfield pressure cable 
they are suppressed by gas pressure. The cable 
is drawn into a steel pipe, filled with nitrogen at a 
pressure of about 12 atmospheres which acts 


“breathe.” Although the originators of this 
cable deemed it necessary to separate the gas 
from the dielectric by the lead sheath, in later 
designs, such as those of Callenders Cable and 
Construction Company, and W. T. Glover and 
Co., the gas is in direct contact with the dielectric. 
Transmission of pressure through the lead sheath 
is thus avoided. Like the Pirelli oil filled cable 
and the Henley gas-cushion cable, all these types 
are used without a pipe line. The same applies 
to the latest Enfield pressure cable with two lead 
sheaths, but the gas is still separated from the 
dielectric. What the designers of these more 
recent types are obviously aiming at is simplifica- 
tion, both as regards construction and installa- 
tion. All improvements likely to reduce cost will 
be welcomed by supply engineers, who at present 
find the practice of transmitting power at the 
highest voltages by means of underground con- 
ductors a somewhat expensive business. New 
methods of testing have proved of immense value 
to those engaged on development work. Careful 
examination of the faults which occurred in service 
and reproductions of them in the laboratory have 
led to the development of a testing technique 
which can now be used for ascertaining with a 
good degree of accuracy whether the desired 
characteristics have been secured. Apart from 
voids, thermal instability, which occurs when the 
heat generated by the dielectric losses and load 
current becomes greater than that which can be 
dissipated by the cable sheath, is the chief source 
of danger. A simple high-voltage test alone is 
of no value for ascertaining the stability of a 
cable. Heat cycles, imitating practical conditions, 
must be applied to exaggerate the tendency for 
voids to form on cooling. While the measure- 
ment of power factor is of importance in determining 
whether instability is being approached, it is not at 
all probable, contrary to what some seem to 
suppose, that the power factor gives much indica- 
tion as to whether ionisation is taking place. But 
by using the Arman and Starr method of measuring 
ionisation directly, in conjunction with the Schering 
bridge, it is possible to see in any particular case 
whether a variation of power factor is due to 
ionisation or to other causes. The ingenuity 
that has been brought to bear on the super-tension 
cable problem, both in the field of manufacture 
and testing, is worthy of the highest praise. 
Research and practical investigations have also 
led to marked improvements in ordinary solid 
cables. Many of them are due to the use of better 
quality materials, produced as the result of 
research. Advances have also been made in the 
design of cable-making machinery and in drying 
and impregnation processes. For this type of 
cable, however, the limit of pressure has probably 
been reached. Cables such as those with which 
we have mainly dealt are suitable for the highest 
pressures, such as 66 kV, 132 kV, and over. 

What measure of commercial success the latest 
types will attain is at the moment difficult to tell. 
Apart from the mile length of the Glover gas-filled 
cable that is being tested under practical conditions 
by the Central Electricity Board, interesting tests 
are in progress in Holland on cables of various 
types. Rapid electrical developments in that 
country have made it necessary for attention to 
be given to the possibility of super-tension con- 
nectors, in addition to the existing 10-kV and 
50-kV networks. Consideration of the economic 
factors involved has led to the selection of 150 kV 
as the most suitable transmission pressure. Part 
of the new system will be overhead, but in the 
case of a circuit from Rotterdam to The Hague 
conditions have made it imperative that cables 
should be employed. This has led the Dutch 
engineers to invite firms to submit experimental 
cables for investigation and long-time tests are 
now in progress. The firms that have accepted 
the invitation are to be congratulated on their 
enterprise. Although they cannot all hope to 
reap immediate reward, the scheme has given 
manufacturers an opportunity of having their 
products tested under practical conditions by an 
independent authority, and in arranging the trials 
the Dutch investigators have made an important 
contribution to super-tension cable development. 


Land Drainage. 


Twick in the last few months we have had 
occasion to draw attention to river control and 
improvement works carried out in this country by 
Catchment Boards. In our issue of July 30th we 
described at length the Dog-in-a-Doublet sluices 
and lock on the River Nene near Peterborough, 


tidal sluices on the river Medway. These two 
structures were built in connection with dredging 
and other improvement schemes of a less specta- 
cular nature, which are typical of work now being 
carried out in many parts of the country, and they 
serve to demonstrate the enlivening effect of the 
Land Drainage Act passed by Parliament in 1930. 
Before the passing of the Act the control of rivers, 
streams, and other drainage channels lay in the 
hands of a host of small authorities which had 
continued to come into existence by various means 
since the middle of the seventeenth century. A 
few of them could trace their histories back con- 
siderably further and the Lords Bailiff and Jurats 
of Romney Marsh, a body still legally in existence, 
is nearly 700 years old. Many of these authorities 
were constituted by private and local Acts of Par- 
liament, while another group, known as the Award 
Authorities, and controlling even smaller sections 
of rivers and lands were founded at the time of the 
enclosure of common lands about the end of the 
eighteenth century. When, in 1927, a Royal Com- 
mission was appointed to inquire into the state of 
land drainage, it was found that, without counting 
Award Authorities, there were some 361 drainage 
authorities in charge of about 2,892,000 acres of 
England and Wales. At the same time it was esti- 
mated that as many as 4,362,000 acres depended 
for their fertility on arterial drainage, and that 
1,755,000 acres were in pressing need of drainage 
operations. Though in the past these various 
authorities had adequately carried out their func- 
tions, the Royal Commission came to the conclu- 
sion that under modern conditions larger autho- 
rities, each in charge of the whole of a catchment 
area and each provided with sufficient funds, were 
necessary if the rivers were to be maintained in 
good condition. With that opinion expressed by 
the Royal Commission, all who have had to do with 
rivers will be inclined to agree. For the effectual 
improvement of drainage, it is altogether necessary 
that works carried out throughout the length, at 
least, of the main river of a catchment area should 
be co-ordinated. Works, which, undertaken at 2a. 
certain point, for instance, will relieve flooding 
upstream, are likely, unless suitable action be 
taken, only to aggravate the same evil lower down. 
Moreover, it is not sufficient that adequate pro- 
vision for ridding the country of flood waters should 
exist. A well-planned scheme of drainage should 
also provide for the conservation of what water 
there is during times of drought, and this pro- 
vision can only be made when a complete survey 
has given knowledge of the whole course of the 
river concerned. 

Despite the expenditure of quite considerable 
sums on land drainage after the conclusion of the 
war, the conditions at the time of the Royal Com- 
mission’s inquiry were lamentable. Some impres- 
sion of the rate at which improvement is now being 
effected, since the 1930 Act set up the Conservancy 
Boards, is provided by comparative figures taken 
from a report just issued by the Ministry of Agri- 
culture and Fisheries on the Proceedings under the 
Land Drainage Act, 1930, from the Passing of that 
Act to March 31st, 1937. Between 1921 and 1926 
under arrangements designed to relieve unemploy- 
ment and with assistance by grants from the 
Ministry, schemes to the number of 1720, costing 
£1,204,451, were carried out, and in the following 
period, 1926 to 1929, under an altered arrange- 
ment for providing grants, 498 schemes, costing 
£1,307,739, were started, and are now for the most 
part completed. It will be observed from the 
figures that the average cost of each works was 
small, and, in fact, it may be truthfully inferred 
that each was concerned with a more or less minor 
improvement of a small section of a river. Though 
the Minister might exercise his co-ordinating powers 
to the best of his ability, it was difficult to start 
any really large-scale works. Soon after the 
Catchment Boards had been set up and before 
many schemes had been put forward, the Govern- 
ment, under stress of the great depression, found 
it necessary temporarily to refuse grants, except 
for schemes necessary to meet emergencies. Thus 
from the time when the Boards were constituted 
up to March, 1934, only ten schemes, totalling 
£296,842, had been approved, and of that sum 
as much as £179,000 went towards urgent schemes 
of sea defence in Rye Bay and North Norfolk. 
This period of apparent inactivity was, however, 
probably of great advantage to the Boards, in that 
it gave them time to perfect their organisations, 
to get into touch with and to understand the con- 
ditions under which they had to work in con- 
junction with the previously existing authorities 
and the local borough and county councils, and to 
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charge. From April, 1934, when grants again 
became available, up to the date of the report, 
sixty-one schemes were approved, at a cost of over 
£6,000,000, some of which will require fifteen years 
to carry out. Some of these schemes are very big 
and widespread. The River Nene Board, which 
to some extent is exceptional in that it is also the 
navigation authority for the greater part of the 
river, is spending £748,490 on the improvement of 
the main river as far up as Northampton. The 
rivers Don, Rother, Dearne, Aire, Ouse, and 
Derwent, under the River Ouse (Yorkshire) Catch- 
ment Board, are to have nearly £1,200,000 spent 
upon them, while the River Trent Board has 
schemes approved estimated to cost about 
£1,000,000. 

The report of the Ministry is mainly concerned 
with the legal and financial operation of the newly 
constituted Boards, and although it is interesting 
as showing how elastic is the constitution decided 
upon and how easily and with little disturbance 
the transfer of responsibility took place, it gives 
meagre details of the actual works now under way. 
But the figures given in the foregoing paragraph 
are sufficient to demonstrate that a previously 





unhealthy condition has been converted into one 


which it can be hoped will result in much improve- 
ment. Besides the beneficial direct effect upon the 
rate of improvement of the rivers and drainage 
channels of this country and the consequent 
probable increase of land values, engineers less 
directly concerned, are likely to find hitherto un- 
obtainable information becoming available. It 
has for long been a source of annoyance and 
expense that the flows of our rivers are by no means 
accurately known. It may be expected, however, 
that many of the Boards will make arrangements 
for gauging the flows and collecting rainfall statistics 
at suitable points, and a source of accurate informa- 
tion will then become available to water supply 
engineers and others interested in various ways in 
the use or conservation of water supplies. The 
detailed knowledge obtained by the Boards is 
particularly likely tc be of use to the Central 
Water Advisory Committee set up by the Ministry 
of Health last April to advise on problems relat- 
ing to the conservation and allocation of water 
resources. Though there is often much to be said 
against the grouping of numerous small concerns 
into one large and apparently more powerful 
authority. we apprehend in this instance that 
little but good is likely to come of. it. 








The Iron and 


No. 
(Continued from page 


CUPOLAS AND COKE. 

( N Thursday, September 16th, the following papers 

were presented by Professor H. L. Riley and were 
discussed together :—-** Some Experiments in a Small- 
scale Cupola,’’ by H. E. Blayden, W. Noble, and 
H. L. Riley ; and *‘ The Influence of Carbonising Con- 
ditions on Coke Properties: Part I, Mechanical 
Pressure,” by H. E. Blayden, W. Noble, and H. L. 
Riley. The first-named was reprinted in abstract in 
our issue of September 17th. The official summary 
of the second runs as follows :—- 

CARBONISING CONDITIONS AND COKE. 


Two Northumberland ‘ non-coking”’ coals have been car- 
bonised under mechanical pressures ranging from 0-2 Ib. to 
20 Ib. per square inch, and the effect of coal size has been studied 
with one of these coals. The relative strengths of the cokes 
prepared have been measured by a new apparatus which has 
been devised for this purpose. The indices obtained show 
remarkably close correlation with other physical and chemical 
properties. Increase in carbonisation pressure produced a 
pronounced increase in the strength of the resultant coke. 
In certain cases the strength index of the coke was raised from 
zero to that given by metallurgical cokes. The effect of pressure 
on coke strength is shown to depend on the coal size and grading. 
The coke strength decreased with decrease in size at low pres- 
sures and increased with decrease in size at higher pressures, 
with the coal examined. The cause of the observed influence of 
pressure_is discussed. 

DISCUSSION. 

Mr. E. C. Evans (Head of Research Department, 
British Iron and Steel Federation) said that the work 
of recent authorities, including that of Professor 
Riley, suggested that the mechanism of the com- 
bustion. of coke at high temperatures was entirely 
different from the mechanism at low temperatures. 
Some of the results of the experiments made by Pro- 
fessor Riley and his collaborators in a small experi- 
mental cupola were of considerable significance. They 
had shown the influence of size and there were a 
number of points in which comparisons with blast- 
furnace practice were immediately obvious. They 
had examined the value of coke from two points of 
view: first, the rate of melting; and secondly, the 
metal temperatures, and there was a distinct analogy 
between those properties and the properties which 
governed coke in a blast-furnace. The authors had 
shown that with certain types of carbon a very high 
measure of temperature was produced, but the rate of 
melting with such carbon was somewhat lower than 
the rate of melting with metallurgical cokes. In one 
test, however, using a mixture of 50 per cent. of 
foundry coke and 50 per cent. of retort carbon, there 
was an immediate increase in metal temperature, 
accompanied by a high melting rate. That indicated 
that we were asking for two conflicting properties in 
a blast-furnace fuel, at any rate so far as present 
methods of coke manufacture were concerned. First, 
we were asking for a coke which would give high 
metal temperature in the cupola (in other words, a 
high available hearth heat), and, at the same time, for 
a coke of high porosity which would give a high rate 
of combustion in the blast-furnace. 

In the second paper it was shown that high micro 
strength was associated with low porosity. That 
suggested that two entirely conflicting properties 
were concerned, and in blast-furnace practice an 
endeavour was being made to reconcile results 
obtained under the influence of those two properties. 
It might be a reason for the widely different state- 
ments that were being made with regard to the 
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coke which would give a high rate of combustion, 
and they were right; others suggested that they 
wanted a coke with the highest mechanical strength 
and, of course, a low proportion of breeze, and they 
also were right. But with the methods of manufacture 
at present available it did appear that those two 
properties were conflicting in character. 

The test of micro strength which was dealt with in 
the second paper followed and was closely allied with 
the tests of other properties of coke ; using it and the 
other tests that had been invented by the Northern 
Coke Research Committee, the authors had started a 
work which was of the greatest national importance, 
for it was concerned with the widening of the range 
of coking coals. Our best coking coals were being 
worked out, and it was a problem of the greatest 
importance that the range of such coals should be 
widened. It was of some significance in that respect 
that the Northern Coke Research Committee 
observers were able to increase the micro strength of 
coke from a non-coking coal from zero up to that of a 
metallurgical coke. Mr. Evans could not imagine 
that a commercial battery of ovens would be equipped 
with a series of pistons at the top in order to apply 
the mechanical pressure required to bring about that 
result in practice, but so far only the fundamentals 
were being explored and he believed there were possi- 
bilities of devising methods, by using the coal pro- 
perties themselves, of increasing the strength of coke 
from some of our poorly coking coals. The implica- 
tions of the work were wider than the somewhat 
restricted point of view which the authors had 
adopted. 

Mr. D. Sillars (Metallurgical and Technical Adviser, 
Central Research Department, Dorman, Long and 
Co., Ltd., Middlesbrough) weleomed the papers 
because many blast-furnacemen, particularly those 
whose work was not connected with coke ovens, 
desired that more work should be done on coke as 
coke and not as a product coming from various 
mixtures of coal. The Northern Coke Research Com- 
mittee had undoubtedly broken valuable new ground. 

Although it was concluded that the small coke had 
given certain indications such as any blast-furnaceman 
would have expected, Mr. Sillars suggested that an 
insufficient number of experiments had been made 
concerning the influence of the change in the blast 
quantity blown in. If the experiments could be 
extended they might establish whether or not melting 
rate and temperature turned around the rate at which 
the blast was applied. 

It was surprising and very creditable to the experi- 
menters that they had been able, in a 9in. cupola, to 
produce an iron at a temperature as high as 1370 deg. 
Cent., a fact which indicated that the conditions 
under which the cupola had been worked were not 
greatly different from the best conditions for operating 
a cupola in a foundry. It seemed that such work as 
had been done on that small cupola would probably 
throw more light upon blast-furnace hearth conditions 
than it would on the blast-furnace as a whole. The 
conditions obtaining in a cupola must approximate 
to those existing in the blast-furnace if the latter 
were running without a burden, and if we could not 
have service tests on blast-furnaces the small cupola 
was a very good substitute. j 

Dr. W. H. Hatfield, referring to some graphs in the 
paper, showing the effect upon micro strength of 
increasing the pressure at which the coke was coked, 





said that a very small pressure gave almost a 
maximum result, for further increases of pressure did 
not add to the strength. At the same time, he asked 
whether Professor Riley could explain why a small 
pressure achieved that result. 

Professor Riley, replying to Mr. Evans, said he 
believed mechanical pressure could be applied to coke 
on a large seale, though not by pistons, of course. If 
the design of a coke oven were altered so that it 
became rather like a vertieal retort, it might he 
practicable to apply a pressure suitable for making 
stronger coke. But still more important was the 
guidance which it might give on blending, because 
the pressure was applied during coking by the gases 
generated and it had been shown that there was an 
optimum pressure. By suitably blending a non- 
coking and a coking coal it might be possible to 
produce even better coke than had been produced 
from some of the best Durham coking slacks. 

Dealing with the suggestion by Mr. Sillars that 
blast-furnace reactions might be studied by using a 
small cupola, he said he had endeavoured to reduce 
iron ore in the small cupola, but the first experiment 
was not altogether successful. He had managed to 
reduce iron, but could not get the hearth hot enough 
to take the iron out; it had simply frozen in the 
hearth. But he believed that a blast-furnace haviny 
a diameter of about lft. could be made and would he 
extremely useful for the study of blast-furnace 
reactions. 

It was true, as Dr. Hatfield had pointed out, that 
comparatively slight pressures did effect considerable 
improvements in coke strength. He had worked up to 
pressures of nearly 500 lb. per square inch, but with 
certain coals nearly all the effect was produced by 
the first 40 lb. of pressure, there being a very slight 
increase after that. He believed it was due to the 
packing together of the carbon and graphite crystal. 
lites in the carbon; graphite was very elastic ani 
after high pressures had been applied and released it 
would expand again. 

Strangely enough, water quenching had not a 
large effect upon the strength of coke. The matter 
was largely one of economies. Certain plants used 
dry quenching; but he and his collaborators had 
experimented by placing hot coke from the ovens in a 
large air-tight bin and cooling it down. The change 
of properties as between that coke and water- 
quenched coke, as shown by the shatter test, was not 
great. He promised, however, to carry out similar 
experiments in order to ascertain the effects upon 
micro strength. 


‘* FOAMED BLAST-FURNACE SLAG.” 

Dr. T. W. Parker (of the Building Research Station 
at Garston, Herts) presented a Report of the Slag 
Tests Panel to the Blast-furnace Committee of the 
tron and Steel Industrial Research Council. We 
reprint the official summary of the Report. 


An investigation has been carried out on the suitability of 
foamed blast-furnace slag as a lightweight concrete aggregate. 

Particular attention has been paid to verifying that slags 
which normally “ fall’’ on slow air cooling are stabilised by 
foaming. A range of slag compositions has therefore been used, 
of which the majority of the individual samples had a high lime 
content, such as would cause falling if the slags were slowly 
cooled in the normal way. Experimental foaming tests have 
been made on these, and observations have been made on the 
foamed products under a variety of weathering and storage 
conditions. Attempts have also been made to accelerate any 
disintegrating effects by annealing and by water and steam 
treatments. No evidence of falling in these foamed slags has 
been observed, and it is concluded that foaming stabilises 
falling slags, at least in the range of compositions examined. 
i.e., up to lime contents of 50 per cent. } ; 

Attention has also been paid to the question of whether the 
contents of sulphur compounds in the foamed slags are likely 
to be at all deleterious when the material is used in concrete. 
No free sulphur as such exists in blast-furnace slag, but a certain 
amount is always present chemically combined as sulphide or 
sulphate. The two objects of the tests have been to determine 
whether steel reinforcement in concrete would be affected by 
the sulphide, and whether the cement would be attacked by the 
sulphate. In agreement with the results of other investigators, 
it is concluded that the foamed slag concrete is not intrinsically 
corrosive to the steel,; on the other hand, the protection afforded 
to steel by lightweight concrete, whether made with foamed 
slag or other lightweight aggregate, is not so complete as that 
given by heavy aggreg ‘ination has been made to 
determine whether sufficient sulphate is present in foamed slags 
to produce an expansion by reaction with the cement in the 
presence of moisture. A test has been devised to determine the 
** available sulphate,” on the assumption that only the sulphate 
in the surface layers of the aggregate would be reactive to the 
cement. The permissible limit of available sulphate, by the 
suggested method, has been assessed at 0-5 per cent., this being 
based on the experience of the Building Research Station with 
other lightweight aggregates, and on long-period strength tests 
on foamed slag concrete. All but one of the samples had avail- 
able sulphate contents below the permissible limit. 

Tests have been devised which are considered to 
for use in standard specifications for foamed slag. 

A detailed account of the properties of foamed slag concrete, 
based on the results of tests at the Building Research Station, is 
in course of preparation and will be published elsewhere, but 
a summary of these results is included in the present publica- 
tion. It is concluded that the strength of the concrete varies 
in a general way with the weight per cubic foot. On the whole, 
the materials examined gave concretes showing higher strengths 
than concretes made with other lightweight aggregates, although 
the weights per cubic foot were higher than those of the lighter 
types of lightweight aggregate. Such properties as thermal insu- 
lation, moisture movement, ease of plastering, &c., were com- 
parable with those of the lighter types. 


Discussion. 

Mr. G. H. Johnson (managing director, Kettering 
lron and Coal Company, Ltd.) made a plea for some 
degree of rationalisation in the blast-furnace slag 
industry. Foamed slag, he said, compared favourably 
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with other light-weight concrete aggregates in common 
use ; further, the foaming process resulted in a stable 
product even when applied to slags of high lime 
content, which normally disintegrated when air- 
cooled, There were possibilities in the process which 
might result in marketing slags which at present were 
being dumped. It had been felt by some of those who 
marketed most of their air-cooled slags, which were 
being used as road stone, that when the work on slag 
was completed the best of our blast-furnace slag, 
which was a high-grade material, might be accepted 
as a heavy concrete aggregate under a_ British 
Standard Specification, probably accompanied by 
the necessity that it should satisfy certain per- 
formance tests. Foamed slag such as had been 
described by Dr. Parker was an example of a con- 
trolled product, and anyone buying would know 
exactly what he was getting and what might be 
expected of it. Until the work had proceeded very 
much further, with the sympathetic support of the 
industry, it seemed impossible to forecast just what 
similar controlled products would be available. 

The President (Mr. Alfred Hutchinson, director, 
Skinningrove Iron Company, Ltd.), recalled that 
about 1883, when a jetty was being built at Skinnin- 
grove, his father could not secure satisfactory 
foundations under sea water by means of the ordinary 
cement ; he had therefore taken out a patent for 
making hydraulic cement from blast-furnace slag. 
His process was to regulate the supply of water 
underneath a stream of slag in a trough, sufficient to 
give a double hydrated silicate, the initial heat of which 
was sufficient to give a chemically dry product. By 
adding that to lime he had made his first hydraulic 
cement, by means of which he had built the jetty. 

Whatever foamed slag might do as an aggregate for 
concrete work, continued the President, it made by 
far the best mortar he had ever known in his life. 
His company had stopped making the cement 
because the Westminster engineers in those days 
would not accept any cement made from blast- 
furnace slag ; but the company had since continued 
to make foamed slag and had used it as a mortar in 
all the foundation and brickwork about the works for 
many years, and he had never yet seen a wall in 
which one could separate the individual bricks where 
they had been united by that mortar. 

The business meetings then terminated. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


VIBRATION. 


Srr,—In your issue of September 17th, when reporting 
the discussion upon the paper by Messrs. Swift and 
Haslegrave at the British Association, you wrongly 
credit me with statements which might cause serious 
misunderstanding. It is true that I referred to the work 
on vibration by Professor David Robertson, but I did 
not say I had been associated with those experiments. 
Robertson’s investigation was a very beautiful piece 
of work, and he alone was responsible for it. All I said 
at the meeting was that I had seen the apparatus, and 
been much impressed with its behaviour. 


Birmingham, September 22nd. Wma. CRAMP. 








Engineering Research in Canada. 


DurineG last year the Division of Physics and Engineer- 
ing of the National Research Council of Canada was called 
upon to perform a great number of tests, examinations, 
and standardisations of instruments. In this connection, 
the reverberation chamber, hot-box apparatus, and liquid 
air plant, installed or completed during the previous year, 
was extensively used. Work on the construction of a 
standard mutual inductance to provide Canada with a 
primary standard of electrical inductance and capacity is 
continuing. It is expected that several years will be 
required to construct and calibrate the final apparatus. 
A further series of tests of commercial radio receivers for 
the Canadian Radio Broadcasting Commission was per- 
formed, and a new method of measuring the acoustic 
output of radio receivers has been developed. A second 
unit for the recording of atmospheric disturbances is 
nearing completion, and will shortly be shipped to a 
companion western station. 

Tests in the model testing basin in the aeronautical 
laboratories have demonstrated the effectiveness of the 
beaches and overflow troughs in the suppression of waves. 
Some tests were made, using 10ft. models of boats. Check 
tests are to be made on one I0ft. model in the William 
Froude Tank, Teddington, to determine the extent of 
wall interference effects in the Ottawa basin on models of 
this size. In the engine laboratory, to prevent the entry 
of exhaust fumes into the observation room and to suppress 
the noise issuing from the laboratory during the type- 
testing of high-power aircraft engines, alterations were 
ere. and additional equipment provided, with satisfactory 
results. 

In 1934, at the request of the Department of National 
Defence, an investigation was made in the wind tunnel 
to determine the cause of longitudinal instability in a float 
aeroplane used for photographic operations. Later, the 
structural changes to remedy the instability, which were 
recommended as a result of the study, were made in an 
R.C.A.F. machine, and the machine was thoroughly 





tested. The reports of the pilot on the flying charac- 
teristics of the machine before and after modification 
show satisfactory agreement with the predictions based 
on the wind tunnel test. Marked improvement in stability 
was reported, 

The aerodynamic laboratory is co-operating in a com- 
prehensive investigation now nearing completion in the 
United States, that was undertaken in an effort to develop 
a laboratory method of testing aviation petrol for 
detonation characteristics that would show satisfactory 
agreement with results obtained in engines in service. 
A radial air-cooled aircraft engine of British manufacture 
is being used. The engine, lent by the Department of 
National Defence, has been fitted with special pistons and 
valves, supplied by Armstrong-Siddeley Motors, Ltd. 
The necessary special blends of petrol have been pro- 
vided by the American Committee. The equipment was 
prepared and practice tests made during the year 1936, 
using an obsolete engine lent by the Department. Further 
work awaits completion of certain urgent tests. 

Increasing demands for precisely regulated voltage, 
necessitated the installation of an additional motor gene- 
rator set in the engineering laboratory. This unit is pro- 
vided with an electronic voltage regulator previously 
developed in the laboratory. Voltage is held constant 
to within plus or minus 0-1 per cent., and this control may 
be effected on either the alternating current or direct 
current end of the motor generator. The regulator may 
also be adapted for speed control, so that constant fre- 
quency may be secured. Reactor units, whose impedence 
may be controlled so as to give a constant output voltage, 
are under construction. The reactors are provided with a 
direct-current winding, so disposed that no voltage is 
induced in it from the alternating-current coils, and the 
reactance is controlled by adjusting the degree of direct- 
current saturation in the iron. The direct current is to be 
controlled by an electronic regulator similar to that 
employed for the motor generator. 

Owing to unsatisfactory governor performance of the 
ultra-sonic echo-sounding gear employed in charting 
underwater contours, the Canadian Hydrographic Service 
sought assistance in measuring speed of the driving motor, 
so that proper correction for errors in speed might be 
made on the chart. The motor has a rating of approxi- 
mately % H.P., and any attempt to attach a tachometer 
to the existing equipment presented several difficulties. 
Moreover, the required accuracy of speed indication was 
somewhat closer than is possible with most tachometers. 
The problem was solved by employing a vibrating-reed 
frequency meter. Small slip rings were attached to the 
direct-current driving motor, and connected to the fre- 
quency meter. Since these instruments will respond 
either to mechanical or electrical vibrations, a mechanical 
link between the motor and meter might enable them to 
perform satisfactorily in service. It was felt desirable, 
however, to connect the meter electrically. 

The present speed control employs a_ centrifugal 
governor operating a rheostat in the field circuit of the 
driving motor. In view of the trouble encountered, an 
electrical governor was developed in the laboratory. All 
moving parts and springs were eliminated, and it is believed 
the new governor will prove more reliable than the centri- 
fugal units. While it is somewhat more expensive, the 
extra cost is justified by the fact that the accuracy and 
reliability of apparatus costing several thousand dollars 
is contingent upon the successful performance of the 
governor. It employs a static inverter to change direct 
current to alternating current, of which the frequency is 
determined by an electric oscillator. The output of the 
inverter is fed into slip rings on the driving motor and 
supplies sufficient power to maintain synchronism, despite 
changes in load voltage or field strength. 

At the request of the engineer in charge, St. Lawrence 
Waterways, tests were made in the basin last year to 
determine the hydrodynamic forces on stop logs for the 
emergency closing of ship canal locks. Following these 
preliminary tests, it was decided to construct a scale 
model of a canal section. The new model will reproduce 
much more closely full-scale conditions. This apparatus 
has been constructed and has been fitted with special 
balances to measure accurately the hydrodynamic forces 
involved. 








The World’s Non-Ferrous Metal 
Production and Consumption. 


Tue considerable increase in the consumption of non- 
ferrous metals throughout the world in 1936 brought 
about a large, although not quite proportional, augmenta- 
tion in the production. With the growing requirements 
producers naturally desired to reduce the stocks which 
had accumulated during the years of depression, and 
consequently the output expanded only in a somewhat 
hesitating manner. Details of the world’s production 
and consumption are set forth in the annual statistics 
published by the Metall Gesellschaft of Frankfort-on- 
Main, from which the following information has been 
abstracted. 

The necessity for meeting the increased consumption 
led to the restarting of certain idle plants engaged on the 
production and dressing of ore and in the smelting and 
refining industries. A few years ago efforts were made to 
adjust the output to the diminished demand for the pur- 
pose of equalising the market conditions, but now pro- 
ducers are intent on satisfying the revival in the demand 
by developing production with the object of avoiding dis- 
turbance of the market and unsound price movements. 
In pursuance of this policy the international metal 
syndicates and similar combinations have agreed that 
their members shall have wide freedom as regards the 
tonnage of their production. The accompanying table 
shows the production of five non-ferrous metals in 
thousands of metric tons in the past two years and in the 
very favourable year 1929 :— 


Production in Thousands of Metric Tons. 
1929. 1935. 


1936. 
Aluminium... 282-1 259-6 366-5 
Pe ean 1739-5 1370-8 1467-4 
Copper 1894-8 1494-9 1698-4 
Zine .. 1457-4 1337-6 1472-2 
Tin 195-1 148-5 187-0 





The production in America as a whole during 1936 
did not reach the 1929 level in any of the metals under 
consideration. In Canada and Newfoundland, however, 
the output of copper, Jead, and zine largely exceeded 
the production in 1929. In the case of copper this result 
is to be attributed in the main to the fact that this metal 
is won largely as a by-product in the production of nickel 
and gold, while in the case of lead and zine the Empire 
preference had a favourable influence on the Canadian 
output. ters 

In Asia the production of ore and metals exhibited a 
notable expansion. In the Dutch East Indies the mining 
of bauxite was begun, and the production of lead, copper, 
and zinc in the Russian parts of Asia considerably 
increased, while a rising tendency was also displayed 
in Japan. The increase which took place in Africa last 
year depended in the first place on the development in 
the production of copper in Rhodesia. An important 
inerease also occurred in tin, especially in the Belgian 
Congo. On the other hand, the production of lead and 
zine in Africa was materially less than in 1929 owing to 
the decline of mining in the French colonies in North 
Africa, where many of the mines were compelled to stop 
during the depression. 

In Europe the progress made was not so much in 
mining as in the smelting and refining branches, especially 
in copper and aluminium. The production of the latter 
metal increased by about 70 per cent. over 1929, chiefly 
in consequence of the growth in the German output. 
In 1929 the production of aluminium in America was 
higher by 10,000 tons than that in Europe, but in 1936 
the latter turned out about 100,000 tons more than 
America. In the case of copper the European refineries 
produced 561,000 tons, or twice as much as in 1929, and 
thus reached about one-half of the American output of 
refined copper, whereas in 1929 America produced almost 
six times as much copper as Europe. The increase in 
the European share took place mostly in Germany, 
England, Belgium, and Russia, these countries yielding 
270,000 tons of refined copper in excess of that refined in 
1929. The output of all the metals in question also 
increased in Australia. 

The accompanying table indicates the world consump- 
tion in thousands of metric tons :— 





Con yption in Th de of Metric Tons. 
Year. Aluminium. Lead. Copper. Zinc. Tin 
1929 ... 276-0 ... 1702-7 ... 1760-9 ... 1440-3 ... 183-9 
1932 ... 138-3 ... 1102-6 ... 904-1... 836-6 ... 116-6 
1935 ... 306-6 ... 1453-7 ... 1527-6 ... 1374-5 ... 161-4 
1936 ... 407-4 ... 1579-1 ... 1778-7 ... 1509-7 ... 173-0 


The most surprising point revealed by this table is the 
development in aluminium. In many cases this metal 
has ousted heavier metals, an object which has been 
systematically promoted in Germany in recent years. 
The world consumption of aluminium, which amounted 
to only 7300 tons in 1900, 66,100 tons in 1913, and 276,000 
tons in 1929, declined ‘to 138,300 tons in 1932, but rose 
again to 306,600 tons in 1935, and to 407,400 tons last 
year. The world consumption in 1936 was higher by 
48 per cent. than that in 1929, whereas that of lead, copper, 
zine, and tin was less in 1936 than in 1929, or only slightly 
exceeded it. 
world was over 400,000 tons, but was still far below that 
of copper, lead, and zinc, while the consumption of 
aluminium surpassed that of tin by more than 100 per 
cent. The consumption of-the other non-ferrous metals 
also increased as compared with the pre-war period. 
Thus, for instance, the world consumption of lead and 
tin has almost doubled in the intervening years, while 
that of copper and zinc has actually trebled. 

As regards market prices for the different metals, it 
is pointed out that in all cases quotations are below the 
maximum rates which were reached in the years 1921-1929, 
although the maximum prices in the spring of 1937 
were in depreciated currency. Despite the fall in metal 
prices as compared with the maximum in March, 1937, 
present quotations are still materially higher than the 
averages in the past few years. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





SAMPLING AND ANALYSIS OF COAL AND COKE. 


No. 735—1937. Further steps in the direction of setting 
up nationally agreed standard methods of sampling and 
analysis of coal and coke have been taken by the British 
Standards Institution with the issue of this specification 
dealing with Methods for the Sampling and Analysis of 
Coal and Coke for Performance and Efficiency Tests on 
Industrial Plant. The sampling section embodies an 
important development in the theory of sampling, inas- 
much as it takes stock both of the error involved in the 
collection of the gross sample and the aggregate error 
involved in reducing the gross sample to a suitable weight 
for examination in the laboratory. Full particulars are 
included of suitable approved forms of sample dividers 
for sample reduction. This specification is not intended 
to replace B.S.S. 420—1931 or B.S.S. No. 496—1933, 
which were prepared to meet the requirements of buying 
and selling of coal and coke. Rather is it an extension, 
with special provision for the greater accuracy called for 
in plant performance tests. Due regard has been given 
to the better facilities for sampling and supervision which 
are generally available at plant tests. Price 3s. 8d. post 
free. 








Om Bore ABANDONFD.—The Heliingley bore in Sussex, 
which was the Anglo-American Oil Company’s first 
attempt to find oil in Britain, has been abandoned. 
The machinery is being taken to Dalkeith in Scotland, 
where drilling is shortly to begin. 


The total aluminium consumption of the | 
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** Constructing ” 


> 


HE sport of angling, particularly fly-fishing for 
4 trout, has increased greatly during the present 
century. Not only are anglers much more numerous, 
but the growth of motor transport enables remote 
waters in all parts of. the kingdom to be reached with 
ease. It is not surprising therefore to find that the 
number of would-be anglers, especially near large 
centres of population, can be accommodated on the 
waters available only with great difficulty, and with 
a tendency for fishing rents to rise steeply. More- 
over, increased population and industrial activity 
leads inevitably to a reduction of fishable waters by 
reason of pollution in some form or other, for trout 


a Trout Stream. 


Newbury to join the Thames at Reading, are suitable 
for trout, but below Newbury only coarse fish, 
such as pike, perch, barbel, chub, &c., which react 
unfavourably on trout, are to be found. On this 
river there was situated near Theale, a few miles 
above Reading, a flour mill, known as Tyle Mill. 
Its construction was typical for the district, and it 
was apparently driven by two wheels, about 9ft. 
face, and one of about 3ft. 6in. face, all three of which 
were of the undershot type. The available fall at the 
site is about 4ft. 6in., and the mill itself was built 
across the water, which formed a head pool on one 





side and a quite extensive tail pool on the other. This 








Fic. 5—TYtLe MILL 


wili not thrive except in water of a reasonably pure 
quality. 

For one reason or another it is found difficult, if 
not impossible, to confine trout to a particular stretch 
of river or stream. Gratings that may carry the flow 
of water comfortably under summer conditions fail 
in time of flood, nor are such obstructions to the 
natural flow of water looked upon with favour by 
those responsible for the drainage of watersheds and 
freedom from flooding of adjacent lands. Further, 
where adjoining riparian owners are apathetic in 
regard to fishery matters, or where the property 
includes only a short stretch of river or stream, the 














mill, together with many acres of land around it, 
was purchased some two years ago by Mr. Usher, 
who demolished the old mill and house, and has had 
erected in its place a modern residence, Fig. 5, the 
architectural style of which is in keeping with its 
situation. This house faces north-east over the tail 
pool, into which the sluices under the house from the 
mill pool on the further side discharge. 


In an accompanying reproduction, Fig. 6, of a 


section of the Ordnance map the position of the 
house relative to the other works and to the main river 
channel can be seen. 


The river Kennet was canalised 








About 


about the end of the eighteenth century. 
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Fic. 6—-MAP OF TYLE 


difficulties encountered in creating trout fishing may 
be insuperable, although the quality of the water at 
hand may be excellent for the purpose. Either the 
presence of fish of undesirable or predatory species 
which cannot be excluded, or the physical character 
of the stream, may make the creation of trout fishing 
impossible. Mr. George Usher, of International Com- 
bustion, Ltd., to whom our thanks are due for per- 
mission to publish this article, has solved the diffi- 
culty by having a suitable stream “ constructed ” 
for his own private use. 

The waters of the river Kennet, which flow down 
from the Wiltshire hills through Hungerford and 


MILL AND DISTRICT 
400 yards above a lock situated some 200 yards from 
the new house, the old channel of the river turns 
away in a northerly direction from the canal. 
Originally the river soon took a sharp twist to the 
east and then to the south, but by the construction 
of an embankment a channel was formed which led 
the water in a long sweeping curve to the mill pool 
at the back of the house. For the discharge of excess 
water and protection against floods, there was a 
‘‘lasher”’ weir at the beginning of the embanked 
channel. If the head water rose above a height 
determined by stop logs at the weir, it overflowed into 








the bed of the old river. In addition, there was a set 


of timbersluices of primitive design and indifferent con- 


struction not far from the house, which allowed waste 
water to be discharged into a large pool, whence it 
ran off to the original river course. There was also 
at least one excess water sluice under the old mill. 
It will be seen that these various channels enclosed 
a large meadow, the general ground level of which 
was some feet below that of the water in the approach 
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Fic. 7—-INLET TO TROUT STREAM 


channel to the mill, and slightly above that of the 
normal water level in the old river channel. Mr. 
Usher conceived the idea of utilising this meadow 
to construct a trout stream fed from the water at the 
higher level and draining to the lower. In carrying 
out the project, Mr. A. R. Peart, of the Berkshire 
Trout Farm, Hungerford, advised on the fishery side, 
and Collier and Catley, Ltd., of Reading, acted as 
consultants and contractors for the construction of 
the whole of the works about the site, except the 
house and other buildings erected by Geo. Walker 
and Slater, Ltd. 
THe TROUT STREAM. 

The course followed by the trout stream in the 
area available is shown on the map. The excavation 
and filling for the winding channel was carried out 
by a Priestman navvy, and the quantity of earth 
moved was about 4000 cubic yards. The total fall 
in a distance along the stream of about 800 yards 
being less than 2ft., some very accurate levelling was 


required, The material excavated was deposited in 
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FIG. 8-BOAT PASS AND LASHER WEIR 

the banks and tamped and consolidated as much as 
possible. The stream was so designed that the 
amount of excavation equalled the fill. Sheet timber 
piling connected together by loose steel tongues was 
used in the external banks as a safeguard against 
bursting. In order to preserve the desired gradient 
from the beginning to the end of the stream, and to 
create pools suitable for the bigger fish, weirs have 
been constructed at suitable intervals, so that 
the water is impounded slightly. These weirs are 
of mass concrete, and at the base of each there 
is a small outlet stopped by a wooden plug, 
so that the water can be completely drained away if 
necessary. “The rates of flow and depths of water 
found suitable for trout fishing on the upper Kennet 
have been simulated. The work was completed early 
last spring, and grass was sown and a few trees 
planted, with the result that it now has the appear- 
ance seen in the photograph reproduced in Fig. 1, page 
366. The stream is in use, and we learn that the fish rise 
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freely to the fly. Trout up to 4 lb. have been taken 
from it. The bed of the stream is planted with sub- 
aquatic plants and large quantities of living shell-fish, 
crustacea and ephemerids were introduced into the 
stream before it was stocked with trout. 

Water enters the stream through a small intake 
structure, a plan and section of which are reproduced 
in Fig. 7. A temporary dam of No. | G.B. Larssen 
piling was constructed to allow the work to be carried 
out, and the cut-off piling in the centre of the bank 
and under the sluice is ‘of the same section. The 
structure is built of reinforced concrete, and the four 
gates are of steel. It is encased in stone and brick- 


work to harmonise with its surroundings, and the 
Downstream of the 


top beam is encased in timber. 


contained so much water that the utmost capacity of 
the pumping plant (two 4in. and one Ift. 6in. centri- 
fugal pumps) then available was too little to deal 
with it, and a large steam pump had to be erected. 
The water, passing through normally, overflows out 
of the ponds down an ornamental channel to a 
‘lake’ in the north-eastern corner of the grounds, 
and eventually escapes over an outfall weir to a ditch 
by the roadside and thence to the river channel. 


WastE WATER SLUICE AND LASHER 
WEIR. 

The waste water sluice originally existing on the 

southern side of the approach channel was, as already 

stated, a somewhat rudely constructed timber affair. 


OTHER WORKS : 





To carry out this programme of works it was 
clearly necessary to de-water the site and, conse- 
quently, temporary dams were constructed upstream 
and downstream of the house. These dams were 
formed of sheet steel piling as shown in Fig. 11, but 
the catchment area authorities insisted that they 
should be so made that in times of flood and at short 
notice an opening with a superficial area equal to 
that of the sluices should be available. To meet 
this condition the longer piles at the centre of each 
dam were divided into two parts and held together 
by fish-plates for driving. The bolts from the lower 
half of the fisu-plate were then removed. A runway 
was built over each dam on which was suspended 





a chain block so arranged that should the need arise 














FiG. 9-WASTE WATER SLUICES 


gates a long pierced metal grill, with an area of 
225 square feet, prevents the entry of coarse fish, 
and holds up any rubbish which may be brought down 
by the river. It is so shaped as to make clearing easy. 
The usual amount of water passing down the stream 
is 2500 cubic feet per minute. 

The weir over which the water escapes from the 
stream is of no special interest structurally. But it 
deserves illustration in Fig. 2, page 366, because small 
dace, emulating salmon, were found to be capable of 
leaping from the downstream side on to the concrete 
bridge and wriggling thence into the pool above ! 
Hence wire netting had to be stretched across. 

Before continuing to describe other works carried 
out around the site, it may be mentioned that on the 
north side of the approach channel opposite to the 
trout stream there are three fish ponds for the breed- 
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FIG. 11—ARRANGEMENT OF SHEET PILE DAM 


ing of trout. These ponds are elliptical in plan and 
consist of deep excavations, one of which, on account 
of the unstable nature of the surrounding soil, is 
lined throughout with reinforced concrete. Inlets 
to these ponds from the channel are controlled by 
steel sluice gates. The lowest point of each pool 
is connected with a deep concrete sump, through a 
cast iron main. By pumping from the sump the water 
level in any pond can be lowered at will. The ponds 
were excavated by a Priestman navvy with back- 
acting gear. In illustration of the unexpected 
troubles that can be experienced in this kind of work, 
owing to peculiar subsoil formations, it is worth 
mentioning that in constructing the outlet main 





from the ponds a gravel seam was encountered which 


It has been reconstructed of reinforced concrete 
with four steel gates, the whole encased like the inlet 
gates to the trout stream in a stone and brick facing. 
‘The structure, Fig. 9, is very similar to the trout 
stream inlet, but the gates are somewhat larger, the 
clear opening being 4ft. wide for each gate. In 
putting down temporary steel dams at head and 
tail, behind which work was carried out, a consider- 
able amount of trouble was experienced from the 
unknown situations of the old timbers, many of 
which had to be removed before the piles could 
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be satisfactorily driven. Between the waste water 
sluices and the fish stream inlet a new lasher weir 
has been constructed. Work on this structure 
is shown in progress in Fig. 3, which also shows 
the two sets of sluice gates before they were encased 
in stone and brick. ‘The lasher weir has space for 
stop logs at the head and allows the water to cascade 
down over a series of steps about 2ft. 9in. wide by 
6in. deep, all of which are faced with brick and stone. 
A section is reproduced in Fig. 8, together with a 
section through the boat pass constructed alongside 
the weir. ‘The boat pass has rollers at 3ft. centres 
and a tipping table at the top. 

Now that the new lasher weir has been completed, 
the original weir has been closed by a steel dam, and 
it is intended to utilise a length of the old river 
channel an additional trout stream. Work is 
now in hand putting this project into execution. 


as 


AUTOMATIC SLUICEs. 


The structural work so far described has few 
novel features. But the work carried out under 
and about the house was more interesting. The 


old timber hand-operated sluice gates controlling 
the flow of the water under the old wheels were 
required to be replaced by new automatic sluices 
intended to control the upstream water level to 
within lin. In addition it was considered desirable 
that the sluice channels under the house should be 
examined and re-formed if fiecessary and _ that 
advantage of the opportunity thus provided should 
be taken to inspect the foundations of the house 





and underpin it if any such action was required. 








Fic. 10-SHEET PILE DAM 


the upper portions of the central piles could be 
raised. Despite the fact that severe floods occurred 
during last winter, it was, fortunately, never necessary 
to open the dam, although at times a careful watch 
was necessary. After the dams had been closed, a 
pumping plant consisting of a Petter oil engine and 
two centrifugal pumps, 10in. and 8in. capacity 
respectively, was brought into action and the water 
was lowered 12in. below the normal tail level. 

It was considered unwise at this stage further 
to lower the water level, as at a distance of only 10ft. 
from the face of the house the depth of water was as 
much as 17ft., and there was no structure which could 
be depended upon to retain the subsoil under the 
foundations. The lowering of the water level, how- 
ever, facilitated the work next taken in hand and 
permitted a preliminary examination to be made. 
A steel pile curtain of No. 3 Larssen sheet steel 
piling was next driven close to the house from bank 








Fic. 13—REINFORCEMENT FOR CONCRETE 
THRUST BEAM 


to bank on both sides. On the tailwater side this 
curtain was capped by a heavy reinforced concrete 
beam which was made further capable of supporting 
thrust by 2in. diameter tie rods anchored to the 
upstream curtain. The sectional drawing, Fig. 12, 
and the half-tone engraving, Fig. 13, will make the 
arrangement clear. The foundations being thus 
secured the tailwater level was pumped down 15ft. 
below normal and the mill pool was de-watered. 
The work of forming the sluice channels in concrete 
and underpinning the whole of the foundations was 
then carried out in the dry. 

At the same time concrete emplacements for the 
automatic sluices were constructed on the upstream 
side and the gates themselves were fitted into standard 
mild steel frames set in the reinforced concrete sills 
and piers. The gates themselves are made of oak 
in order to be in keeping with the house and its 
surroundings, but the wearing surfaces have steel 
frames and the members of each gate are held 
together by mild steel tongues. The top parts of 
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the guides, seen in Fig. 4, have since been encased 
in old oak columns. 
OPERATION OF SLUICE GATES. 
All the gates are rack and pinion operated from 
a single main driving shaft running the full length 
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been laid below the water level. It leads to two 12in. 
diameter wells in the floor of a small controller house, 
and is continued as a 6in. diameter clearing eye as 
shown in the section, Fig. 14. In the well furthest 
from the mill pool there is afloat connected to a 
level-indicating mechanism which transmits a reading 
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FiG. 14—SECTION THROUGH CONTROLLER 


of the “sluice terrace,” illustrated in Fig. 4. At 
its southern end this shaft emerges from a right 
angle drive 50:1 reduction gear-box, the driving 
shaft of which extends back towards the flank of 
the house as far as a small outbuilding containing a 
| H.P. Metrovick vertical-spindle reversing motor 
that drives it through a 25: 1 reduction worm gear. 
The whole of this shafting and gearing is laid below 
ground in a conduit covered by stone flags. The 
reduction gears are of such design that they sustain 
the gates in any position. Limit switches operated 
by the movement of the gates prevent the motor 
circuit being energised in the downward direction 
if the gates are already closed or in the upward 
direction if the gates are fully opened. The drive 
is further safeguarded by a clutch arranged to slip 
should the torque exceed a predetermined value. 
Provision is made for operating the gates by 
hand should there be any failure of the electrical 
mechanism. 


AUTOMATIC CONTROL. 


The sluice gate operating motor can either be 
started and stopped in either direction by hand, 
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Fic. 15—"NO FLOTE’’ ELECTRODE DEVICE 


or be controlled automatically by the water level 
in the mill pool. In the latter case, two separate 
controllers come into action. A time switch made 
by Venner Time Switches, Ltd., of New Malden, 
is arranged to close the motor circuit at intervals 
predetermined at anything between 2} min. and 
60 min. for a predetermined period between 1 sec. 
and 60 sec., whilst the direction in which the motor 
will rotate when its circuit is closed is settled by a 
second controller whose indication depends upon the 
water level in the forebay. Some distance upstream 
from the sluices a 12in. diameter concrete tube has 


Le _ Gradient 3” in 19ft. _ 


— 
Invert Level 160:08 


» 
Copper Baffle 4 
Concrete Stools 


(R 
House 
to a large dial fixed in a conveniently situated contro! 


cubicle within the main building. It is adapted to 
set off an alarm device which rings a battery-operated 





bell should the water level depart by more than a 
predetermined amount from normal. The other well 
contains the “‘No Flote”’ control gear shown in 
Fig. 15. It will be seen that this device consists of 
four electrodes of differing lengths reaching down 
towards the water. These electrodes operate in 
pairs. At present the levels are set at lin. and fin. 
above normal for one pair, and fin. and lin. below 
for the other pair. The electrodes are supplied 
with current at 30 volts and are connected through a 
special controller, the cireuit of which we are unfor- 
tunately unable to reveal, to the motor contactor 
gear. Ifthe two upper electrodes are both submerged 
the flow of current across them causes the motor con- 
tactor gear to be energised for a direction of rotation 
which will raise the sluice gates, whilst if the water 
level should fall so low that the circuit between the 
two lower electrodes is broken, the gates will be 
moved downwards by the motor when next the Venner 
time switch operates. The design of the automatic 
sluices was developed by Mr. Marchment, of Evershed 
and Vignoles, Ltd., and Mr. Pollard, of Collier and 
Catley, Ltd. The sluices, we are informed, have 
proved very reliable and stable in operation, and 
capable of regulating the level to within lin. of 
normal. It is probable that even closer regulation 
can be attained. They have worked with particular 
satisfaction under conditions of considerable fluctua - 
tion of flow. 








Transposition of Overhead 


Line 


Conductors. 


By ALLAN M. SPRUCE, 


in which overhead conductors 

are suspended from transmission towers is 
of considerable importance. Owing to the fact that 
both single and double-circuit lines are now in use, 
and that the disposition of the conductors is usually 
governed by the particular requirements of the 
operating power company, there appears to be little 
uniformity im the conductor arrangements. On 
single-circuit lines, however, up to about 66,000 volts 
it is comparatively easy to arrange the three con- 
ductors symmetrically, whether an earth conductor 
is used or not. 

Where the three conductors of a single power 
circuit are disposed in a symmetrical triangular 
arrangement, it is evident that tieir inductive actions 
are practically neutral and equal, since the currents 
are symmetrical and related. It is not essential, 
however, to adopt this symmetrical arrangement 
of conductors, as the same effect can be obtained by 
transpositions. In fact, on three-phase overhead 
transmission lines above 66,000 volts, it is seldom 
possible to arrange the conductors symmetrically, 
particularly when the line is a double-circuit type. 
The use of earth wires for lightning protection and 
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Fic. 1—T'ransposition of Conductors in a Three-phase, 


Three-wire Cireutt. 


steel towers to give long spans, have both contributed 
to make unequal spacings quite common. 

To equalise the spacings of the conductors as 
regards each other over the entire line, the conductors 
are transposed between stations in multiples of three 
transpositions of equal length, as shown in Fig. 1. 
When the three conductors are transposed every 
one-third barrel, the scheme is known as “‘ continuous 
barreling.”’ An interchange of the conductor positions 
in this manner minimises the electrostatic and electro- 
magnetic unbalance of the phases, and gives sym- 
metry to the voltage, current, and impedance of the 
transmission line. 

Another. important purpose of transpositions is 
to reduce the danger of inductive interference 
on neighbouring parallel circuits, resulting from 
the magnetic and electrostatic fields. The induced 
voltage in parallel circuits depends, of course, upon 
such factors as the length and separation of the two 
circuits, system voltage, frequency, and the power 
transmitted. Very long circuits in close proximity 
may induce a relatively large voltage in each other. 

In the case of parallel power circuits, the effect is 
of minor importance as compared with telephone 
circuits, in which the induced currents may be 
large compared with the normal operating current, 
and thus lead to noise interference. Moreover, with 
the formation of corona on high-voltage lines, 
harmonics are produced which have a very disturbing 
effect on telephone circuits. In fact, most of the 





telephone disturbances result from high-frequency 


A.M.IL.E.E., Mem. A.I.E.E. 


harmonics rather than from the fundamental power 
frequency which is practically at the lower limit of 
audibility. 

Transpositions may be installed im either tie 
telephone or power circuit, or, alternatively, in 
both circuits to neutralise the inductive interference. 
However, when transpositions are arranged in both 
the telephone and power circuits, they should be 
co-ordinated so that the most effective combination 
is obtained. In transposing the power conductors 
they are not only electro-magnetically independent 
of each other, but also independent of any other line. 
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Fic. 2—Double Circuit Transposition and Strain Tower. 








On a double-circuit transmission Jine the trans- 
positions are either made in one circuit only, or else 
in both circuits, one being transposed clockwise 
and the other anti-clockwise. If the conductors 
are not transposed, there is a tendency to produce 
unbalanced voltages between the conductors and 
earth, or, if the transmission system is earthed, to 
‘ause currents to flow through the earth connections. 


ConDUCTOR TRANSPOSITIONS. 


On the 132,000-volt lines of the British grid 
system, inductive effects have been minimised by 
adopting a triangular formation of the conductors 
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and by frequent transpositions, there being one 
complete rotation of the phases in each of the line 
sections. 

Fig. 2 shows a typical 132,000-volt double-circuit 














Fic, 3—Double Circuit 132 kV. Transposition Tower. 


strain tower on which the conductors are transposed. 





Only a slight modification is required to a standard 
strain tower to make it suitable for a transposition 
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TYPICAL CONTINENTAL DESIGNS. 

The majority of high-voltage transmission lines 
erected on the Continent employ narrow-base towers. 
The choice between narrow and wide-base towers 
depends largely upon wayleave considerations, and 
as the ground space occupied by the latter is con- 
siderably greater than for narrow-base towers, they 
are only used in those districts where ground space 
is of little consequence. It is not surprising, there- 
fore, that in most of the countries on the Continent 
narrow-base towers are chiefly used. 

The double-circuit transmission line illustrated 
in Fig. 5 operates at 220,000 volts on the 220,000— 
380,000-volt Rhemau—Hoheneck transmission scheme, 
Germany. Narrow-base towers are employed, and 
the scheme incorporates one earth wire, with the 
three main conductors arranged in triangular forma- 
tion. The extreme right-hand tower is used as a 
strain and transposition tower. In order to maintain 
adequate earth clearances, the jumper loops are 
anchored to insulators mounted on the middle cross 
arm, two of these being inverted and four vertically 
mounted. 

It is interesting to compare with this double- 
circuit installation a transmission line arranged for 
two circuits, but with only one circuit installed. 
Such a line is shown in Fig. 6. When the two circuits 
are erected, each will occupy one side of the tower 
and arranged in the form of a triangle. With only 
the single circuit, however, one of the conductors 
of the circuit is strung on one side of the tower and 
two of the conductors on the other. The first tower 
is a transmission and strain tower of the narrow-base 
type. Both of these Continental lines were designed 
by the Brown Boveri Company. 


TRANSPOSITION TOWERS IN THE UNITED STATES. 


The majority of single-circuit, high-voltage trans- 
mission lines, in both the United States and Canada, 
operate at 220,000 volts, and haye their phase con- 
ductors displaced horizontally. With such a dis- 
position, the two extreme phases are strung outside 
the tower, and the middle phase threaded between the 
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Fic. 4—Stngle Circuit Rolling Type Transposition. 


tower. The top and bottom cross arms of a standard 
tower are extended, and vertical strained conductors 
added to make the connections between the top and 
bottom conductors on each side of the tower. To 
form a complete barrel, three such towers are required 
along the route. 

An actual transposition tower used on the South- 
Kast England section of the grid scheme is shown 
in Fig. 3. This type of tower was designed and 
erected by the General Electric Company, Ltd., and 
is similar to Fig. 2 except that the jumper loops are 
supported on suspension insulators underslung from 
the top and middle cross arms. The minimum normal 
clearance between live metal and the tower steel- 
work is 3ft. 6in. under the worst condition of line 
displacement. On the Norton/Dunston 132,000- 
volt line similar transposition towers are used, but 
each jumper loop which passes through the tower is 
anchored by double insulator strings, thus having 
a total of eight supporting insulator units per tower 
instead of four as in Fig. 3. 

In addition to making transpositions at a dead 
end tower with jumpers, the conductors may be 
gradually rotated over either two or three spans. 
Transpositions of this form are called rolling type 
transpositions, and usually require very little altera- 
tion to the standard suspension towers. Fig. 4 
shows a typical method of making a rolling type 
transposition on a single-circuit line, the trans- 
position being made in two spans of standard length. 
A one-third barrel is obtained, and the conductors 
have to be rotated again further along the line to 
complete the barrel. 

The use of this method causes certain of the 
insulator strings to be pulled inwards towards the 
centre of the tower. In order to avoid this side thrust, 
or at least to reduce the angle of deviation, the middle 
tower is sometimes offset from the centre line of the 





run of transmission towers. 


two tower legs. To obtain adequate eartin clearance 
round the middle phase, the tower bracing forms a 
knee with the side frames, as shown in Fig. 7. This 





attached to the top of a standard tower. Two earth 
wires are provided. 
With this arrangement transpositions are of the 














Fic. 6—Single Circuit Transposition on a Double 
Circuit, Narrow Base Tower. 


rolling type without dead end, and are completed 
in three normal spans. Only two special towers are 














Fig. 7—Transposition tower on the Safe Harbor 
Westport 220 kV Line. 


therefore required, one right-hand and one left-hand, 
in order to make the complete barrel over the three 
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Fic. 5—Narrow Base Transposition Tower on the 220/380 kV. Rheinau-Hoheneck Line. 


figure illustrates a typical single-circuit transposition | spans. 
tower, the left-hand outside conductor being carried | transposition. 
over the centre conductor on an extension frame | all insulator 


8 shows the method of making this 
A minimum angle of deviation at 
supports is maintained by offsetting 


Fig. 
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one of the transposition towers in the direction shown 
by the arrow. 

Among the many companies who have trans- 
mission lines operating at 220,000 volts and employ 
the type of transposition shown in Fig. 8 may be 
mentioned the Pacific Gas and Electric Company 
of California, and the Hydro-Electrie Power Com- 
mission of Ontario. The latter company, on its 
260,000 H.P. Gatineau River—Toronto line, 230 miles 
long, has thirty-three transpositions per line, 
this number having been found sufficient to result 
in excellent service over the closely paralleling 
telephone circuit. The Pacific Gas and Electric 
Company, on one of its 220,000-volt lines, makes 
a complete barrel every 14 miles when using the 
transposition shown in Fig. 8. 

The Boulder Dam—Los Angeles double-circuit 
transmission line, 266 miles long, is designed to 
transmit reliably 240,000 kW and operates at a 
nominal voltage of 287,000 volts between phases, 
the highest voltage in the world. The line is divided 
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Fic. 8—Rolling Type Transposition over three 
spans using tower shown in Fig. 7. 


into three sections, the middle section being arranged 
with duplicate towers, one for each circuit, with the 
conductors strung in a horizontal plane. This section 
of the line has transposition towers every 30 miles 
and makes a complete barrel every 90 miles. The 
transposition of conductors is accomplished at one 
tower. 4 

Over the last 40 miles of the Boulder Dam line 
the two circuits are carried on single towers, and 
because of communication line interferences have 
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Fig. 9—Double circuit-transposition tower on the 
Boulder Dam, Los Angeles 287kV line. 


three complete transposition barrels of 13, 4, and 
23 miles. One of these transposition towers on the 
last section of the line is shown in Fig. 9. 

It is now general practice to include transpositions 
in the more important transmission schemes, although 
no standard barrel lengti appears to exist. With the 
completion of the Boulder dam line distances irom 
12 to 90 miles are in existence at the present time. 


REFERENCE. 


W. T. Taylor, ‘*Overhead Electric Power Transmission 
Engineering.” 








A Road-Rail Shunting Tractor. 


We have recently obtained particulars from Marshall, 
Sons and Co. (Successors), Ltd., of Gainsborough, of a 
new type of road-rail shunting tractor, which we illustrate 
herewith. As can be seen in the engraving, the tractor 
runs on rubber-tired wheels and is therefore independent 
of the railway tracks. The particular tractor illustrated 
has been delivered to the Sunderland Corporation on 
behalf of the River Wear Commissioners and is employed 
on the Corporation Quay. 

The tractor is driven by means of a single-cylinder oil 
engine, with a bore of 6jin. and a stroke of 9in., developing 
24 B.H.P. at 700 r.p.m. The fuel pump and injector are 


of the C.A.V.-Bosch type, the pump being controlled by a 
fly-ball governor working in an oil bath. A hand control 
allows the driver to set the governor to operate at any 
speed between 300 and 700 r.p.m. Thermo-siphon cooling 
is employed, with a fan for the sectional radiator. The 
radiator is built in four sections, each of which can be 
independently removed for cleaning. Other engine 
accessories include a large oil-wetted fabric type filter for 
the air inlet and a fuel oil filter. 

The crankshaft and connecting-rod are heat-treated 
alloy steel drop forgings. The crankshaft is supported in 
large double roller bearings, the diameter of the big-end 
journal being 3}in., the main bearing journals being 3}in. 
diameter. Running in a phosphor-bronze small-end bush, 
the gudgeon pin of alloy steel is amply provided with 
lubricant. A gear-driven Bosch force feed oil pump 
provides lubrication to the motion work and circulates oil 
from the crank case through an oil filter to the oil sump. 
The cylinder and piston are made of heat-treated cast iron. 

Power transmission is effected through a multi-spring 


and towards the Dundee side it curved eastwards to join 
the land line along the shore of the Tay. After work had 
been in progress for some time it was found that the 
foundation rock suddenly shelved away to a great depth 
under beds of clay, gravel and sand. It was impracticable 
to sink the piers at this point to the level of the rock as 
originally intended. The design and procedure were 
accordingly modified. The weight of the piers was 
reduced by substituting in their upper parts iron columns 
for the intended solid brick. A single oval cylinder at 
each pier replaced two smaller cylinders embodied in the 
original design. The cylinders constructed on shore were 
floated out and sunk in position by means of a sand pump. 
They were afterwards filled with cement concrete on which 
was placed a concrete and stone base for the iron columns 
of the pier. In our issue of September 28th, 1877, com- 
menting upon the “ very serious difficulties ’’ which had 
been encountered during the construction of the bridge, 
we said that they had been caused in large measure by 
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cone clutch working in an oil bath to a three-speed and 
reverse gear-box. The speeds of the tractor in first and 
second gears are 2-25 m.p.h. and 3-25 m.p.h., respectively, 
while third gear can be alternatively supplied to give a 
speed of 5, 7, or 9 m.p.h. The speed in reverse gear is 
1-7 m.p.h. All the gears are of heat-treated nickel- 
chrome steel, the larger gear-wheels being shrunk on to 
cast steel centres. The final drive to the rear axle is 
through a differential gear, a feature of which is that it 
can be locked when working on wet ground. With the 
differential gear locked it is impossible for one rear wheel 
to slip while the other is stationary. The lock is hand 
controlled from the driver’s seat. 

Made of cast iron, the wheels are equipped with pneu- 
matic tires. The size of the rear tires are 11-25in. by 24in., 
the front being 6in. by 19in. The steering gear is mounted 
as a complete unit on the tractor. Two brakes are fitted, 
one operating through the clutch pedal on to the belt 
pulley, thus combining a clutch and brake pedal. The 
hand brake is of the internal expanding type and operates 
on the final gear shaft. 

The main frame of the buffer attachment 
12in. by 3in. channel sections on each side of the tractor, 
secured by means of brackets to the outer axle casings. 
The fastening of these brackets is directly over the rear 
axle bearings, so that the reaction of the buffer plates is 
transmitted almost directly to the rear wheels. The buffer 
plates are 2ft. 6in. deep and 6in. wide, constructed of fin. 
thick plate, stiffened with angle sections top and bottom. 
Gussets and cleats are employed to secure the buffers to 
the main frames. The front end of the buffer attachment 
is mounted on the front undergear casting, which is made 
of cast steel. 

Fuel oil consumption is stated to be not more than 
1 gallon per hour on the heaviest work and, for lighter 
duties, as low as one-third of a gallon per hour. Lubri- 
cating oil consumption is approximately 4 gallon per day. 
The complete tractor, without operator, weighs 70 cwt. 


consists of 








SIXTY YEARS AGO. 


Last Sunday, September 26th, the longest bridge in 
Europe, the Storstrom Bridge, two miles in length 
exclusive of the approaches, was officially opened by his 
Majesty the King of Denmark. Sixty years and one day 
previously, on September 25th, 1877, the Tay Bridge was 
informally opened. On that date a train carrying many 
of the directors of the North British Railway Company 
and other gentlemen ran across the bridge from the south 
to the north side, a distance of nearly two miles. It was 
anticipated that in a very short time everything would 
be complete and ready for the Board of Trade inspection 
and for the opening of the bridge for regular service. 
Knowing as we do the fate of the bridge we can hardly 
fail to read into its history omens of disaster. It was 
designed by Mr. Thomas Bouch on principles which in 
some quarters, including our own pages, did not escape 
criticism. During its construction there were several 
accidents entailing loss of life. The principal partner of 
De Bergue and Co., the original contractors, died three 
years after the bridge was begun. His death Jed to the 
transference of the contract to Hopkins, Gilkes and Co., of 
Middlesbrough, by whom the work was completed. The 
bridge included eighty-five spans varying in length from 
67ft. to 245ft. Over the navigable part of the river it 
had a clear height of 88ft. above high water. From this 
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a situation where it was exposed to heavy gales. The 
height given to the bridge was considered necessary to 
facilitate the passage of ships. There was, however, no 
reason to doubt, so we wrote, that no harm would have 
been done and that a vast sum would have been saved by 
making the bridge 30ft. lower than it was. Nevertheless, 
we heartily congratulated the engineers, contractors and 
proprietors on ‘* the successful completion of a thoroughly 
great work.” ... The exact cause which led to the 
disaster of December 28th, 1879, when twelve of the spans, 
with an aggregate length of 3000ft., collapsed and a train, 
carrying a hundred passengers, fell into the river was 
subsequently the subject of much controversy. It is clear, 
however, that even before the bridge was opened for service 
its exposed situation, its height and its foundations and 
general design were subjects of comment, if not of anxiety, in 
engineering circles. 








CATALOGUES. 


Hersert Morris, Ltd., Loughborough. —Book 192 on con- 
veyors of all types. 

C.A.V. Boscu, Ltd., Acton, W.3. 
voltage control dynamos. 

R. H. Heat anv Co., Ltd., Plant House, Ealing, W.5.—A 
general catalogue of contractors’ plant. 

Raw .pe.iuG Company, Ltd., Cromwell-road, 8.W.7.—-A revised 
edition of the brochure on fixing devices. 


Particulars of compensated 


British INSULATED CABLEs, Ltd., Prescot, Lancs..—Book on 
resistance welding with ** B I.” equipment. 
AUDLEY ENGINEERING Company, Ltd., Newport, Shropshire. 
-A leaflet on the ** Audco ” isolating valve. 
Truscon Froors, Horseferry House, London, 38.W.1. 
Illustrations of precast floors for industriat buildings. 
Baseock AND Wiutcox, Ltd., Farringdon-street, E.C.4. 
A new book on waste heat recovery and industrial gas firing. 


STURTEVANT ENGINEERING COMPANY, Ltd., 147, Queen 
Victoria-street, E.C.4.—Publication 1630 on vibrating screens. 


Georce H. ALEXANDER Macuinery, Ltd., 82, Coleshill 
street, Birmingham, 4.—Particulars of the Loewe milling 
machines. 

HackspripGeE Exvecrric ConstrucTION Company, Ltd.. 
Walton-on-Thames.——‘“‘ Maintenance of ‘Transformers and 
Regulators.” 

Untrep Street Companres, Ltd., 17, Westbourne-road, 


Sheffield, 10.--A new publication entitled ‘‘ Electric Steel 
Developments.” 

Ruston anp Hornssy, Ltd., Lincoln.—A new publication 
illustrating and describing the latest oil-engined shunting loco- 
motive made by the firm. 

Bristots InstRuMENT Company, Ltd., Brent-crescent, West 
Twyford, N.W.10.—Bulletin No. 460 on the Bristol system of 
co-ordinated process control. 

PuospHates, Ltd., 22, Market-street, S.E.1.—Booklet No. 14, 
describing the ‘‘ Budenheim ”’ process for softening boiler feed 
water with trisodium phosphate. 

Crorts (ENGINEERS), Ltd., Thornbury, Bradford.—A new 
sectionalised catalogue of over 400 pages dealing with the power 
transmitting machinery and appliances made by the firm. 

Broapway ENGINEERING Company, Ltd., Carlisle-road, 
N.W.9.—A catalogue of machine tools of all descriptions made 
by a number of Continental firms for whom the Broadway 
Engineering Company, Ltd., act as representatives. 

British OxyGen Company, Ltd., Thames House, Millbank, 
8.W.1.—The second technical information booklet of the firm’s 
new series; it deals with the uses and methods of application of 
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rods for welding aluminium and aluminium alloys. 
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Remelting Aluminium in the 
Foundry.* 
By H. ROHRIG. 


Mevats are valuable materials, and aluminium, which 
can only be converted into the metallic state at the 
expenditure of considerable quantities of electrical 
energy, is indubitably one of the most valuable metals 
employed in indusity,. The remelting of aluminium 
therefore signifies the preservation of values, and this 
object will be accomplished more completely the more 
the losses are reduced in quantity and the better the 
quality of the origina] metal can be preserved or restored. 

The principal objects to be achieved in remelting are 
accordingly ; (1) Preventing loss of substance, and (2) 
preserving or restoring the quality. Before proceeding 
to discuss the factors which are materially responsible 
for attaining these objects, some of the features whersin 
aluminium and its alloys differ from the heavy metals 
with regard to remelting will be considered. 

Whenever any of the heavy metals that are of import- 
ance in foundry practice have been rendered unfit for 
normal remelting by impurities or by additions made for 
alloying purposes, they can be refined by reducing pro- 
cesses to give a metal of restored value. At some moment, 
therefore, they disappear from the scrap metal market. 
In the case of aluminium, such a possibility does not 
exist if one excepts the method, so far only considered 
theoretically, of reconverting this metal into virgin metal 
by electrolytic refining, employing the Hoopes process. 
In the case of this light metal, therefore, the supply of 
scrap metal must necessarily increase as the production 
of new metal increases. Thus, in the United States of 
America, where the collection and remelting of scrap 
aluminium would appear to be organised better than 
im any other country, the proportion of remelted alu- 
minium during the Jast few years has been 46 per cent. 
of the total production. 


New Drericuctigs. 

A factor which is also characteristic of the light metals 
concerns the variability of the composition of the scrap 
metal. During the first decades of the use of aluminium 
the scrap metal substantially contained as alloying 
components either copper or zinc, or both these heavy 
inetals together. Iron also occurred as an impurity, 
this being partly due to the application of inappropriate 
remelting conditions. With the extended use of Silumin 
or Alpax, silicon appeared in addition to copper and zinc. 
Foil constituted an important source of lead and zine as 
impurities in scrap aluminium, since aluminium foil 
mixed with tin or lead foil is often melted. Nickel 
appeared in the remelted aluminium alloys, particularly 
after the introduction of Y alloy and the RR alloys, 
and magnesium is hecoming increasingly noticeable 
as an impurity of scrap aluminium now that alloys of 
the type of Magnalium and Birmabright have gained 
importance. This development has occurred in the space 
of a few decades and is still continuing. An example 
of this is the scrap with an oxide film produced anodically. 
The rapid development of new types of alloys thus pro- 
duces fluctuations in the nature of the scrap metal, 
while a further consequence is that the scrap metal 
alloys often do not correspond, even fundamentally, 
in their composition with the new alloys, but lag behind 
them. 

A factor which increases the difficulty of collecting 
and sorting scrap consisting of aluminium and aluminium 
alloys, unlike heavy metal scrap, is that the colour of 
the various kinds is the same or only differs slightly. 
Copper and brass and the numerous kinds of brass and 
bronze are easily distinguished, but to differentiate alu- 
minium alloy scrap containing zinc or silicon, especially 
when the pieces of scrap metal are oily and dirty, is only 
possible with the aid of expert knowledge, and ever. then 
not without certain expedients, suchas chemical spot tests. 

A further difficulty, which is not of importance in 
the case of either copper, brass, or bronze, is that 
aluminium alloy scrap often has a coating of paint, which 
not only gives rise to difficulties in sorting, but is a source 
of trouble during melting and favours the absorption of 
gases. 

Finally, it may be mentioned that in the case of light 
metals, it is necessary to take into consideration the fact 
that it is almost impossible to eliminate unwanted alloy 
components during remelting. It must therefore generally 
be expected that any metallic components contained in 
the charge will reappear in the ultimate melt. If necessary, 
they may be diluted by the addition of pure aluminium, 
and the proportion in which they are to exist together 
may be predetermined by suitable mixing of different 
portions of the scrap metal. For this purpose, however, 
it is indispensable to know exactly the composition of 
the individual portions melted, and this can only be 
attained if careful analyses are first made by skilled 
chemists. It is necessary to add that, as far as the author 
is aware, there is one exception to this. Magnesium may 
be eliminated from an aluminium alloy by two different 
methods even under normal melting conditions—that 
is to say, without superheating the melt and without 
diminishing the air pressure. It may be converted 
into magnesium sulphide by introducing copper sulphide 
into the melt and thence may be caused to pass into the 
slag, or it may be caused to react with a heavy metal 
chloride—for example, manganese chloride—volatile 
magnesium chloride being formed. In both cases, the 
removal of the magnesium is secured at the expense 
of introducing another meta! into the melt. In certain 
cases, however, this substituent metal may be less trouble- 
some than the substituted metal, while, in addition, the 
conversion of manganese chloride to manganese is accom- 
panied by an effective degasification and purification of 
the melt. 


A CoMPLEX PROPOSITION. 


The enumeration of the factors which make the remelt- 
ing of aluminium and aluminium alloys more difficult 
than the remelting of heavy metals could be continued 





* Institute of British Foundrymen, Thirty-Fourth Annual 
Conference, Derby, June 8th to 11th, 1937. 





a good deal further. Mention may be made of the pro- 
nounced tendency of aluminium to oxidation and the 
readiness with which it absorbs gases, particularly 
hydrogen. But even apart from this, no one can deny 
that, more than in any other fields of remelting, the 
remelting of aluminium alloys is a job which only the 
really experienced expert is capable of performing satis- 
factorily, and that any mistakes which may be made 
have their repercussions more so than in other fields. 
It is not intended to deal here with the wide field of 
remelted aluminium in its entire breadth and scope— 
that is to say, the various sources of scrap, dross and ash, 
their sorting, purchase, evaluation, and so forth. These 
are problems to which special firms devote their atten- 
tions and which, furthermore, have already been dealt 
with excellently in the pertinent literature.t It is thus 
preferable to confine the subject to cases where alloys 
are melted and made into castings from the works’ own 
scrap or other scrap of known composition and nature. 
The alloys offered for sale by the remelting works, if 
their use in the foundry is not to give rise to difficulties, 
should be supplied with reliable analyses, and they should 
also have passed through a carefully conducted process of 
purification in order to free them from gas and oxide. 
Of course, the composition of such alloys put on the 
market by remelting works can only be checked, if 
necessary, with the assistance of a chemical laboratory, 
while the gas content may be checked by close observa- 
tion of a carefully machined and polished section of the 
ingots. The gas content may also be estimated by observ- 
ing the surface of a slowly freezing sample of metal, 
i.e., one cast in a mould made of non-metallic material, 
such as sand or carbon, or, finally, by applying a test in 
which the metal is allowed to freeze in a heated mould 
in vacuo. Each test in which the metal under investiga- 
tion is melted is, of course, only reliable if the melting 
operation itself has been carried out with the necessary 
care; in other words, if the melting temperature was 
not too high and the furnace atmosphere was satisfactory, 
and, in particular, was free from water vapour or hydrogen. 


STANDARDISATION Woutp HELP. 


The selection and handling of remelted aluminium 
would be facilitated very considerably if standardisation 
of the composition were to be introduced on a wider 
seale than up to the present in many countries. In doing 
this, it is not sufficient merely to fix the minimum and 
maximum values of the desired alloy constituents, such 
as copper, zinc, silicon, manganese, or others, but, on the 
contrary, it is also desirable to fix a reliable upper limit 
for the unwanted metallic impurities, such as tin, lead, 
iron, and others. For a long time no method was avail- 
able for the reliable determination of the oxide content 
of aluminium alloys, but it is probable that the method 
recently described by G. B. Brook and A. G. Waddingtonf 
enables the oxide content to be determined in a dependable 
manner. 


PrincipAL OBJECTS LIN REMELTING. 


Oxidation is the principal source of the loss of metal. 
The lower the melting temperature and the purer the 
metal, the less the oxidation. Under normal conditions 
aluminium and its alloys should not be heated above 
from 730 deg. to 750 deg. Cent. It seems that certain 
impurities, such as sodium, calcium, and even magnesium, 
increase the tendency of aluminium to oxidation. When 
a melt was maintained at constant temperature and 
vigorously stirred from time to time, it was observed that 
the thickness of the oxide film newly formed on the 
surface gradually diminished, the longer the melt was 
allowed to stand, and it was also found that the sodium 
content of the melt gradually fell. The sodium was 
found again in the oxide films removed from the melt. 

Oxidation of aluminium occurs to an _ undesirable 
extent even before melting if, through unsuitable storage, 
aluminium serap is expo to the action of moisture. 
Since the resulting corrosion products contain water, 
the absorption of hydrogen by the melt will also be 
considerably promoted in this case. Metal containing 
hydrogen—in other words, gassy metal—can only be 
made fit for use again if it is kept in the molten condition 
for a long time at the lowest possible temperature and in 
a satisfactory furnace atmosphere. This prolonged melting 
period in its turn again results in oxidation to a certain 
degree. 

Loss of metal through oxidation also occurs when 
sheet, turnings. wire, and so forth, are melted direct, 
i.e., when they are not placed in an already existing bath 
of molten metal. There is no need to comment specially 
on the fact that the numerous tough oxide films formed 
on sheet metal scrap under the action of the furnace 
atmosphere, when the scrap remains exposed to the air 
until it melts, remain very stubbornly in the melt. 


UsE oF FLUXES. 

Despite the fact that the oxygen in the furnace atmo- 
sphere contributes to the oxidation of the metal, it is 
generally inadvisable to melt with a reducing flame, 
because the absorption of gas by the melt is thereby 
promoted. As a general rule, a slightly oxidising furnace 
atmosphere is to be preferred. The loss of metal is mainly 
due not so much to direct oxidation as to the fact that the 
oxide films enclose particles of metal and prevent them 
from coalescing. Suitable fluxes are employed for liberat- 
ing these enclosed droplets of metal. Such fluxes should 
be capable of dissolving and slagging the oxide films— 
any reduction is, of course, out of the question. For this 
purpose they must have a sufficiently low melting point. 
Fluxes which only melt above 750 deg. Cent. are usually 
just as useless as those which vaporise below 600 deg. 
Cent. Cryolite possesses a high solvent action for oxide, 
and really useful fluxes are produced by mixing it with 
common salt and potassium chloride for lowering its 
melting point. The use of calcium chloride is only advis- 
able if there is certainty that this hygroscopic salt will 
not introduce any moisture into the melting furnace, 
which would cause the metal to be gassy. Zinc chloride 
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is frequently employed as flux for light metal melts, 
probably not least of all on account of its cheapness ; 
but it should be remembered that its effect may be impaired 
by a water content, since this salt tends to absorb water 
from the air during storage, while, furthermore, it should 
be borne in mind that zinc chloride reacts with the molten 
aluminium and that zinc is absorbed by the metal treated 
with this salt. 

In this connection, it should also be mentioned that 
treatment of the melt with halides which react with it, 
resulting in reduction of the salt, also appears to effect 
a diminution in the sodium content of the melt. This 
is indicated by the fact that a melt of the modified eutectic 
Al-Si alloys (Alpax) rapidly loses its improved properties 
by treatment with a certain quantity of a heavy metal 
chloride, so that the castings subsequently exhibit the 
coarse fracture of unimproved AI-Si alloys. 


PHENOMENON OF Dross INCANDESCENCE. 


Melters of aluminium are all acquainted with the 
incandescence of the dross floating on the bath of metal 
which occurs when the hot dross comes into contact with 
the air. Various attempts have been made to explain 
this phenomenon of incandescence, the existence of a 
suboxide of aluminium having even been suggested. 
Probably the most obvious explanation of the phenomenon 
is that metallic aluminium dispersed in the dross in a 
very fine state of division burns when it comes into 
contact with the air. The occurrence of this phenomenon 
in the melting furnace should therefore be regarded 
as a sign that the furnace atmosphere contains too much 
oxygen. A further consideration possibly connected 
with this phenomenon is the following. In the reaction 
which is accompanied by incandescence, the oxide is 
converted into a corundum-like modification of high 
specific gravity and considerable hardness. The high 
specific gravity causes these portions to sink into the 
interior of the molten bath, and it is no longer possible 
to remove them by skimming the bath. The extreme 
hardness is noticeable when castings made from such 
melts are machined with cutting tools. Probably nobody 
would attribute to normal inclusions of oxide films the 
fact that the cutting tools lose their edge, such films 
being far too soft and thin to damage the cutting edge 
of a chisel or drill, but this would, on the contrary, require 
the compact inclusions of the corundum-like oxide. 


Ow CONTAMINATION. 


In addition to oxidation a further cause of melting 
losses which ought not to be overlooked is the contamina- 
tion of the scrap by oil. Old engine casings are coated 
with oil and the oil results in the accumulation of dust, 
sand, and other particles of dirt which considerably 
contaminate the melt. Any impurity unnecessarily 
introduced into the melting furnace implies, however, a 
loss of metal, and it is consequently disadvantageous to 
charge the furnace with such scrap without the latter 
having previously been degreased. Fine lathe turnings 
often contain even larger amounts of oil, and proportions 
of oil amounting to 15 or 20 per cent. of the weight 
of the metal are by no means uncommon. The heavy 
clouds of soot which are produced when such quantities 
of oil are burnt and which permeate the melting shop 
may be avoided by de-oiling the turnings in suitable 
apparatus by means of substances which dissolve the 
oil. Both the oil and the solvent may be recovered 
without trouble. 

Furnace Desicn. 

Unsuitable melting furnaces are to be regarded as a 
further source of loss of metal. It has already been pointed 
out that thin pieces of metal should be immersed in an 
already existing bath of metal, and this can only take 
place effectively if the melting furnace is of suitable 
construction. Consequently, small crucible furnaces 
will not be so suitable for this method of remelting. 
The risk of overheating the melt can only be effectively 
countered if means for regulating the furnace tempera- 
ture are actually provided. Despite the higher cost per 
calorie, the electric resistance furnace is therefore very 
advantageous in many cases for the remelting of alu- 
minium. Town’s gas contains no small quantities of 
hydrogen and is often the cause of the absorption of gas. 
Coke should be quite dry because, as already stated, steam 
is decomposed by the molten aluminium. The hydrogen 
passes into the metal and the oxygen oxidises some of 
the metal. It has been repeatedly observed that the 
gas content of the melt is higher in summer than in 
winter. This is not due to the position of the moon or 
to a depression over Iceland, but to the fact that the 
combustion air passing through the furnace contains 
four or five times more moisture in summer than in the 
dry winter. 

Vircin Metra ADDITIONS. 


One of the most effective means of minimising the 
remelting losses is the addition of virgin metal. It is 
preferable not to employ the remelted pure aluminium, 
but the metal from the electrolysis works, since the latter 
metal still contains effective quantities of flux, unlike the 
remelted pure aluminium which is “ shorter ” on casting. 
The extent to which the casting properties of a melt 
which is ‘“‘ dry,” in consequence of its content of oxide 
films, may be improved by the addition of 10 to 20 per 
cent. of electrolytic aluminium is often surprising. ; 

Losses caused by the splashing of metal during transfer 
or transport of the latter are easy to avoid and therefore 
too often overlooked. In the same way, losses of metal 
due to confusion of the different kinds of alloys in the 
foundry and workshop may be reduced merely by means 
of a suitable organisation. In both cases considerable 
sums may be saved. 


QuaLity PRESERVATION. 


This important problem has already been touched 
upon here and there in the discussion of the prevention 
of losses. The excellent machining properties of aluminium 
alloys when worked with cutting tools is one of the great 
advantages of the light metal, but it becomes questionable 
if the casting is permeated by hard oxide inclusions. 
As already mentioned, such inclusions are caused by the 
combustion of fine particles of metal interspersed in the 
slag. There is yet another way by which they may pass 
into the melt. The application of anodic oxidation of 
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aluminium has recently become increasingly important. 
The oxide films produced on aluminium in this way are 
5 to 20 w thick, and the film is considerably harder than 
the oxide film produced naturally. The loss which occurs 
on melting scrap coated with anodically produced oxide 
films is considerably greater than that occurring with 
normal scrap. It is, of course, possible to pickle the 
parts with caustic soda solution and to dry them before 
melting, but while this method prevents the thick oxide 
film residues from passing into the remelted material, 
it is necessary to take into account the rather considerable 
loss-due to metal dissolved in the alkali solution. Both 
disadvantages may be obviated by adding 1 or 2 per cent. 
of a suitable flux when melting the scrap. 


CoRROSION RESISTANCE. 


The question of the resistance to corrosion and the 
gas content of the remelted aluminium is closely con- 
nected to the oxide film content. It is a well-known fact 
that places lacking in homogeneity always exhibit a 
tendency to corrosion. Oxide inclusions cannot be 
removed by any mechanical or heat treatment, and there- 
fore they always form places at which the attacking 
agents can gain access to the interior of the parts. This 
danger is enhanced by the fact that gas residues are 
occluded with particular stubbornness on the oxide film 
inclusions, and their presence very considerably increases 
the number of places of open structure. All founders 
are acquainted with the small or large spongy places 
which are often so large as to render the soundness of 
the casting doubtful. In such cases, unless the other 
conditions of melting render all skill unavailing, only the 
treatment of the melt with an efficient flux will remedy 
matters. In carrying out such treatment, the flux should 
not be merely scattered on the surface or stirred below 
the surface, but should actually be submerged as far as 
the bottom. It is often more effective to add portions 
of flux in succession rather than excessive amounts all 
at once. For submerging the flux, wide bell-shaped 
appliances, open at the bottom, are not as suitable as 
appliances which are provided with cast-in slots and taper 
downwards to a point. It has already been indicated 
that fluxes containing adequate quantities of cryolite 
are aA: serviceable. A reliable mixture consists of : 


2 2 parts of eryolite. 

z= common salt. 

4 = potassium chloride. 

1-5 alkali sulphate. 
Its action may be assisted by adding a sufficient quantity 
of virgin metal during the melting operation. 

The oxide content of remelted metal should be kept 
as low as possible, particularly from the point of view of 
the ability of the surface to take a polish, and also because 
even the smallest defective places, such as those produced 
by oxide inclusions, show up when the parts are subjected 
to anodic oxidation. There is hardly a method of improv- 
ing the surface of aluminium alloys which brings out the 
defects in the structure more prominently than anodic 
oxidation. All attempts to prevent costly waste are 
illusory if these oxide inclusions cannot be successfully 
removed. 

DecGasiryING MouLten Barus. 

A large number of methods have been recommended 
for degasifying the molten baths. In Germany, the 
introduction of chlorine gas or chlorides has been success- 
fully urged. These methods are more suitable for remelted 
aluminium, the simpler and cheaper their application, 
and the desired object is often attained even by stirring 
in a heavy metal chloride which reacts in contact with the 
molten aluminium. Mixtures containing organic chlorine 
compounds have also proved efficient. In any case, when 
a double treatment is necessary for de-oxidation and 
degasification, it is essential to carry out the degasification 
last. Alloys containing magnesium in particular exhibit 
a tendency to renewed gas absorption when they are 
stirred again. 

Generally speaking, it is preferable (and cheaper) 
to avoid anything which promotes the absorption of gas 
and the oxidation of the molten metal rather than later 
to have to go to the trouble of eliminating these quality- 
impairing inclusions. When it is necessary to melt down 
fine turnings or scrap and so forth, they will be introduced 
into the bath through a salt covering of sufficient thick- 
ness. The composition of such salt baths will also be 
selected so that their melting point is low and so that 
their oxide-dissolving power is as great as possible. 

As well as by the presence of oxides and gases, the 
quality of remelted aluminium is frequently impaired 
by a high content of unwanted metallic impurities. A 
high iron content—and here much may be gained by 
prophylactic means—renders the alloys brittle and also 
reduces the efficiency of heat treatment by causing the 
formation of ternary insoluble Al-Cu-Fe compounds. 
If the unwanted alloy constituents are present in an 
excessive amount, there is no other means than that of 
diluting them by adding pure aluminium. Here, again, 
virgin aluminium is always more efficient than remelted 
pure aluminium, especially if good elongation figures are 
to be rehabilitated in the new alloy. 

Raw materials are not inexhaustible, and _ this 
undoubtedly also applies to the raw materials necessary 
for the production of aluminium, despite their being 
so widely disseminated. To economise in aluminium is 
expedient, because, apart from a number of raw materials, 
considerable quantities of energy have to be consumed 
in its production. Losses in quantity and quality can 
only be avoided by careful operation guided by experience. 








American Engineering News. 


High-speed Trains. 

A recent addition to the long list of high-speed 
trains on American railways is a fleet of six trains for the 
Rock Island Railroad, all of which are for daylight service, 
so that no sleeping cars are included. FEach train con- 


sists of a 1200 H.P. oil-electric locomotive capable of 
making 117 m.p.h., with four cars, the first three of which are 
articulated. The service speed will average about,70 m.p.h. 





and will reduce the present time on the longer runs by 
about two hours. The head car has the baggage room, 
kitchen and dining room ; the next two are ordinary cars 
for sixty and seventy-six passengers; at the rear is the 
observation car with lounge. The locomotive is 60ft. long, 
weighing 110 tons, with a sixteen-cylinder V_ type, 
1200 H.P., two-cycle oil engine, flexibly coupled to a 
generator capable of delivering to the four motors the 
full rated power of the engine. There are two motors to 
each bogie; the bogies have 36in. wheels, with 8ft. 6in. 
wheel base, and are spaced 34ft. between centres. Gear 
ratio is 52-25, The tractive force is 55,000 lb. at starting 
and 6500 Ib. at 60 m.p.h. The cars are steel framed with 
stainless steel sheathing and are of welded con- 
struction. Their bogies have 36in. wheels and wheelbase 
of 8ft. 6in., with roller bearings. The width is 9ft. 10in. 
and height 1l4ft., with floor 4ft. 6in. above the rails. 
Large windows have double sash, the inner sash hinged at 
top and the outer sash sealed, as the entire train is air 
conditioned. Lighting is by storage batteries, charged by 
axle-driven generators. The weight of a four-car train 
is 160 tons; if the observation parlour car is cut off, as 
on some runs, the weight is 130 tons, all exclusive of the 
locomotive. The several runs are from 200 to 600 miles, 
on different parts of the railway system. While the cars 
are finished in stainless steel, with horizontal corrugations, 
the locomotive is brilliantly coloured in a streamline design 
of maroon and vermilion, striped in silver. 


American Shipping Prospects. 


The new United States Maritime Commission 
has proposed the building of sixty cargo ships, twenty- 
four passenger and cargo ships, ten tankers, and one fast 
passenger and cargo ship for the Transatlantic service, 
at a cost of £51,000,000, with £16,000,000 of this amount to 
be spent in 1938, as passenger vessels will take two to 
three years in building, and cargo ships, one to two years. 
It is estimated that some 300 new ships are needed to 
provide successful competition with the modern fast 
foreign vessels. The one fast steamer is to run in service 
with the “‘ Washington” and ‘ Manhattan” of the 
United States Line, to replace the “ Leviathan,” which 
was retired two years ago. Tenders are to be invited soon. 
This vessel is to be 723ft. long, 92ft. beam, 75ft. deep from 
promenade deck, with a load-draught displacement of 
34,000 tons and a sea speed of 22 knots. She will carry 
1200 passengers and 600 officers and crew. In view of the 
serious fires on ships in recent years, fire-resistant material 
will be used in the interior fittings. Most of the boats will 
be equipped with motors and wireless. The Commission 
believes that shipping affairs and revenue are improving 
and that capital will be readily available for development 
provided that assurance is given of reasonable continuity 
in administration of shipping interests. The unsettled 
labour situation is an obstacle, owing to the prolonged 
and costly interruptions of recent years by strikes and 
disputes between labour unions and companies and between 
rival unions. However, the Commission is going ahead 
with its plans and has undertaken study of a long-term 
programme of replacement and additions for the ocean- 
going services. It proposes only to encourage private 
lines and has no intention of introducing Government 
operation of ships in competition, but it considers that 
Government assistance will be necessary, in view of the 
high cost of construction. 


Florida’s Oversea Highway. 


A curious development in highway engineering 
in the United States is the conversion of an abandoned and 
breached railway, 35 miles long, into a modern high-speed 
highway. The railway was built some twenty-five years 
ago from the Florida mainland across small islands and 
deep-sea channels to the island of Key West. Innumerable 
concrete arch bridges and viaducts were supplemented by 
embankments across rocky islets. The line was a failure 
financially, and after the destructive work of a great 
hurricane in 1935 the railway abandoned this extension. 
Recently, a local district has bought the property and is 
repairing and reconstructing the line for a concrete high- 
way, connecting with the highway system on the main- 
land. Of the present 35 miles, about 15 miles are composed 
of bridges and viaducts, the largest continuous stretch 
being 7 miles, part of which has steel girder spans, To 
carry the increased width of a 20ft. highway, as compared 
with a single-line railway, transverse steel beams 25ft. 
long and 10ft. apart are laid in trenches cut across the 
concrete structures and across the girders of steel spans, 
to which the beams are welded. Where a long but narrow 
through truss bridge proved an obstacle, the engineers 
solved the difficulty by carrying the wide road on top of the 
trusses, steel framework supporting incline approaches 
which are no obstacles to automobile traffic. The concrete 
slab, 10ft. thick and 21ft. wide, is being built in three 
strips ; the middle one on the existing structures, with side 
strips on the extensions of the steel beams. The cost will 
be about £1,500,000, while the railway—with its heavy 
engineering works—cost more than £5,200,000. The cost 
of conversion is being paid by a bond issue, the repayment 
of which is to be provided by means of toll charges 
probably of 5s. for each car with driver and Is. for each 


passenger. 
Air Conditioning Practice. 

As an example of the rapid development of the 
introduction of air conditioning methods and equipment 
for control of temperatures and humidities in buildings, 
trains, &c., the subject was dealt with in a large number of 
papers at the annual meeting of the American Heating and 
Ventilating Engineers Society. In predicting or estimating 
the performance of fin-tube units for air cooling and 
dehumidifying there is great variation and confusion of 
methods, but laboratory investigations are under weigh 
to derive some conclusions. As one detail, the inside and 
outside performance of such tubes should be considered 
separately, in order to permit the use of existing records 
on waterside coefficients. While comparisons may be 
drawn between the advantages and disadvantages of 
cooling coils and air washers, there are many cases where 
both in combination are better than either one alone. In 
the saturation type of air washer, with reheat, the main 
advantage is precise control. Thus, the desired absolute 





moisture content is obtained by saturating the air at a 
predetermined temperature, and dry bulb temperature is 
then controlled by reheating. But in spite of the many 
variables met with in the design of a cooling system, 
coils have certain advantages over humidifiers of the 
spray type, as in the water leaving temperature being 
higher than that of the air leaving the apparatus. On 
the other hand, some industrial applications may require 
the removal of soluble impurities which cannot be taken 
out by filters or cooling coils, but may be removable by 
air washers. With the rapid installation of air con- 
ditioning equipment in city buildings and shops, and even 
residences, one trouble that may become serious is the 
enormous increase in demand upon waterworks systems 
and the resultant heavy discharge into the sewerage system. 
A factor in the air conditioning of tall buildings is the 
stack or chimney effect, by which the outside air flows in 
through every crack and crevice on the lower floors and 
passes out at the upper floors. 


Ready-made Concrete. 


One of the many features in the extensive use of 
concrete construction in the United States is the increasing 
use of ‘‘ ready-mixed ” concrete, which began in a modest 
and rather haphazard way some twelve years ago, but is 
now a@ recognised industry. Instead of a more or less 
arbitrary or casual proportioning at the mixing plant, 
the material is now made to meet the varying and exacting 
specifications of engineers on different works. At first 
the mixing was one mainly at the central plant, mixers 
of 2 to 4 cubic yards capacity being used, according to the 
sizes of distributing motor trucks employed. At present, 
however a considerable proportion is mixed in “ truck 
mixers,” the central plant delivering to the truck the dry 
proportioned batch of cement and aggregates, and the 
measured quantity of water in the tank or in the drum. 
The admission of water—where a tank is used—and the 
revolving of the drum are usually controlled by the driver, 
but may be controlled automatically by locked mech- 
anism. It is frequently provided that the concrete must 
be delivered and discharged within 1} hours, although the 
time may be as long as three hours under favourable con- 
ditions. But even the shorter limit allows a range of 
20 to 25 miles, and the concrete has often been conveyed 
for such distances. Concrete mixed at a central plant may 
be conveyed in trucks fitted with agitators to prevent 
segregation, but this may not be necessary where the 
distance is short or the concrete is stiff. By co-opera- 
tion between the purchaser—or the contractor’s superin- 
tendent—and the concrete company the loads can be 
delivered in loads and quantities to meet the require- 
ments for effective construction progress. In general, 
loads of 1 to 1} yards are satisfactory for small jobs or 
structures, while 2 to 24 yards provide for flexibility in 
relation to a variety of jobs, and loads of 5 to 6 tons have 
been handled successfully in highway paving. 


Coal Mining Developments. 


In spite of the chaotic condition of the coal 
mining industry in the United States, aggravated by the 
continual strikes, some progress is being made in offsetting 
the condition of shorter hours and higher pay by the intro- 
duction of modern mechanical equipment of high output 
capacity. In several such cases, working expenses are 
being so reduced as to show increased mine profits in the 
face of short working time and high wages. For 
instance, there are numerous new types of coal cutters, 
each in several variations, all of which have capacities 
far in excess of similar machines made a few years ago. 
There are also new types of loading machines of high 
capacity, which are capable of working under conditions 
formerly considered quite impracticable. Hundreds of 
miles of conveyors and other transporting mechanisms 
have been introduced. Furthermore, a new development 
is the design of combination machines intended to reduce 
the mining cycle to a single operation. That is, the single 
machine will cut the coal from the seam and deliver it to 
the mine cars or other transportation medium. On the 
whole the greatest improvements have been made in coal 
cutting machines, so that they are now available for 
almost any mining conditions. Since it was necessary in 
some cases to use short-wall machines, these were designed 
with increased capacity and reliability, and were made 
more powerful to keep pace with the capacities 
of modern loading machines. These modern short-wall 
machines have some 30 per cent. more power in the motor, 
and 35 to 40 per cent. more power in the cutter chain 
than earlier types. They are mounted also on self-pro- 
pelling trucks or carriages which expedite and simplify 
the tramming operations. Then the panel system of wall 
mining created a demand for cutting machines that can 
be used equally well in production work on walls or in 
the driving of narrow development work. That all the 
types of new machines are in regular use is proof of their 
efficiency, and the demand for such efficiency. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





L. STERNE AND Co., Ltd., Glasgow, have received a contract 
for the supply of the refrigerating installation for the new 
Cunard White Star liner ‘‘ No. 1029,” now being built by 
Cammell Laird and Co., Birkenhead. The main plant will 
comprise three Sterne-Haslam motor-driven CO, compressors. 


Tue Hunsiet EnGine Company, Ltd., has received an order 
from the Peruvian Corporation for a ‘‘ Hunslet ’’ oil-engined 
mechanical locomotive to work under exceptional altitude con- 
ditions. The locomotive is to be capable of hauling considerable 
loads up severe inclines, the worst stretch of which is 1 in 14, 
from sea level up to and including an altitude of 14,000ft. The 
engine will be manufactured by Mirrlees, Bickerton and Day, 
and at normal sea level rating will be capable of developing up 
to 330 B.H.P. A Buchi supercharger will increase the maxi- 
mum possible rating at sea level to 495 B.H.P. A Vulcan 
Sinclair hydraulic coupling will be fitted, followed by a trans- 
mission including auxiliary gear change clutch, preselective 
gear change mechanism, and automatic control. thd 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
Continental Steel Markets. 


The decline in the world’s export trade in iron 
and steel shows few signs of reviving; but France and 
Belgium, which, for the time being, are chiefly affected, 
are being compensated to a certain extent by the heavy 
demand from Great Britain, Germany, and Scandinavia. 
Conditions in Germany are not dissimilar from those 
ruling in this country and owing to the shortage the big 
German consumers of steel, such as the machinery makers, 
are finding it difficult to keep their works regularly 
employed. As a result, requests have been made to the 
German Government to relax its import policy and to 
allow larger quantities of Belgian and French steel to 
be bought for internal consumption in Germany, but 
nothing is known yet as to the success of the application. 
The difficulty will be to persuade the German Government 
to permit exchange to be used for this purpose. In Great 
Britain the stringency in the situation is causing consider- 
able inconvenience to a number of consumers. Licences for 
the import of foreign steel are not easily obtained, especially 
if the price is above the official Cartel quotations for this 
country. One reason is that material coming in under 
licence is only liable to a duty of 2} per cent., whilst foreign 
steel imported without a licence is charged 12} per cent. 
It may be taken as an indication of the straits in which 
some consumers find themselves that a fair amount of 
business has been done in the higher priced material. 
Belgian re-rollers have quoted somewhat freely in the 
British market and apparently they are able to obtain 
permits from the Cartel. The difficulty, of course, remains 
of getting a permit from the British Iron and Stecl 
lederation. It is said that the British steel makers have 
protested against the quantities recently sold by Belgian 
non-Cartel firms in the British market, and are anxious 
that this business should be done through the British 
Iron and Steel Corporation in the same way that Cartel 
imports are handled. At present the Belgian makers 
do this trade direct with consumers or merchants and 
neither buyers nor sellers view the intervention of the 
Corporation with any degree of enthusiasm. In other 
parts of the world export trade is being carried on under 
difficult conditions, and a development arising from the 
congestion in the Indian market has aroused interest. 
Indian firms have circularised many of the overseas 
markets, inchiding East Africa, the Dutch East Indies, 
and South Africa, offering quantities of British, Con- 
tinental, and Japanese steel at much cheaper prices than 
the official quotations. The circular suggests that India 
is the coming export market for this steel owing to the 
high British and Continental prices. Jt will be interest- 
ing to see how long this trade will be possible when 
the Cartel discovers what is going on. It is assumed 
that the steel represents over-purchases by Indian 
dealers before Continental prices reached their present level. 


Manufactured Iron. 


The makers of all descriptions of manufactured 
iron are well placed as regards orders on their books, 
and recently the position so far as raw materials is con- 
cerned ‘has shown some improvement. Activity developed 
much later in the bar iron than in the steel market, and 
it was only when the stringency in the supplies of steel 
became acute that the iron manufacturers experienced 
the full benefits of the boom. For some months, however, 
the scarcity of steel has diverted a considerable tonnage 
of orders to the mills producing bar iron and other manu- 
factured descriptions. Until lately, this industry suffered 
like other branches of the iron and steel trade from a 
scarcity in the supplies of raw material, but the increase 
in the production of forge pig iron which made itself 
felt in July has enabled the makers to increase deliveries, 
although they are still adopting a conservative attitude 
with regard to forward commitments. Crown bars are 
quoted at £13 5s., best bars at £13 15s., marked bars at 
£15 15s., and grade A bars at £17 5s. All quotations are 
subject to a clause stating that the balance of any orders 
not completed by the end of the year will be invoiced at 
the prices then ruling. There has also been an active 
demand for iron strip, which is quoted at £14 2s. 6d. basis. 
Although fair quantities of Belgian No. 3 iron have been 
offered in this country, the volume of business has been 
comparatively small. The Belgian makers have main- 
tained their quotations for the British market at a figure 
in excess of that for No. 3 and No. 4 bars which were 
originally produced to compete with the foreign product. 
The British quotations until the end of this year are for 
No. 3 iron £11! 12s. 6d., and for No. 4, £12 2s. 6d. d/d works. 
If it were not for the uncertainty regarding future supplies 
of raw materials, makers in this branch of the industry 
would be in a comfortable position, since there seems to 
be plenty of potential business in sight and their order 
books are well filled. 


The Pig Iron Market. 

Beyond the renewal of expiring contracts very 
little new business has been transacted in the pig iron 
market. In some districts the stringency is not so acute 
as a month or two ago ; but, at the same time, there is no 
likelihood that the slightly easier conditions will develop 
into any real freedom in dealing. Conditions vary in all 
parts of the country. On the North-East Coast the situa- 
tion so far as foundry iron is concerned has become worse 
during the past week or so, as the effect of the improve- 
ment in deliveries which followed suspensions during the 
holidays has worn off. Supplies against running contracts 
are being severely rationed, and consumers find it prac- 
tically impossible to obtain even small supplementary 
quantities. In many cases consumers would be prepared 
to book far forward at indefinite prices and delivery terms, 
but the producers are so well provided with orders and 
apparently can see so little prospect of increasing the pro- 
duction of foundry iron that they are disinclined to accept 
further commitments. The position so far.as the pro- 
duction of Cleveland iron is concerned has deteriorated, 
since furnaces which until recently were turned over at 





week-ends from basic to foundry iron are now working 
entirely upon the former description. In the Midlands the 
recent improvement in deliveries has been maintained, 
and it is understood that arrears are being reduced, and 
in one or two cases consumers have been able to accumu- 
late small stocks for an emergency. This, however, is not 
the general experience and whilst conditions are less 
stringent little business has been transacted beyond con- 
tract renewals. The quantities taken by the light castings 
foundries in the Midlands have decreased and for the time 
being there is no indication that. an expansion in the 
demand from this industry is at hand. Conditions in the 
Lancashire market are also more satisfactory than for a 
long time past and the light and heavy foundries appear 
to be getting their requirements regularly. It is practically 
impossible, however, for consumers to arrange for quan- 
tities in addition to their quota. In Scotland users are 
obtaining fair supplies but the producers are still in 
arrears. The price for low phosphoric pig iron has been 
increased from 113s. 6d. to 118s. f.o.t., but this has 
attracted little attention in the market. Some of the light 
castings makers in Scotland are understood to have taken 
supplies of Continental iron at higher prices than they have 
to pay for the home product. Imports of basic iron 
continue on a good scale and for the time being the 
situation in this department is more comfortable than for 
the past twelve months. Business in hematite iron has 
expanded, but there is no surplus iron yet available for 
the market. Export business consists principally of 
deliveries against old contracts. 


The North-East Coast and Yorkshire. 


With the makers practically off the market so 
far as this year’s delivery is concerned and with the know- 
ledge that prices for 1938 will probably be higher, con- 
sumers would still place orders for far forward delivery 
were the manufacturers willing to accept such business. 
Most of the steel works, however, will enter the New Year 
with large arrears of orders on their books and are not 
inclined to add to their commitments. In the few cases 
in which business is taken it is at indefinite prices and far 
forward delivery. A period of six months from the receipt 
of the order is frequently required, and buyers have 
learned that protests are unavailing. Whilst the difficulty 
of placing orders for any description of structural steel 
is as acute as at any time this year, arrangements which 
have been entered into with some of the principal con- 
suming industries may help to relieve the congestion of the 
works. The object of these arrangements is to simplify 
the rolling programmes of the works and to enable 
them to deal with the most urgently required material. 
In some cases, however, engineering firms express the 
fear that these plans are in danger of over-simplifying the 
rolling programmes and may lead to an increased scarcity 
of certain sizes without which jobs in hand cannot be 
completed. The shortage of plates is particularly acute 
and there is considerable pressure on the part of consumers 
to obtain deliveries against old contracts, whilst most 
users are struggling to obtain odd parcels without much 
success. A certain amount of imported Continental 
structural steel can be obtained, but at prices which are 
higher than the corresponding British quotations. It is 
an indication of the stringent situation that, according to 
reports, the next release of Cartel steel to consumers against 
the quota will be at the same price as for British material. 
The re-rollers continue to complain of short supplies of 
billets and sheet bars, although the British works pro- 
ducing this material are operating at capacity and 
deliveries are being made more regularly. Even with the 
increased imports of semis from the Continent the shortage 
is still serious enough to prevent steady operations at the 
consuming works. The export demand has become rather 
quiet, but this is less noticeable in the case of British than 
of Continenta! steel. Even so most works are in arrears 
against export contracts. Conditions in the Yorkshire 
steel market are similar to those in other districts. An 
increase has been announced in the price of high-speed 
steel from 3s. to 3s. 10d. for 14 per cent. tungsten steel and 
from 4s. to 5s. for 18 per cent. tungsten. There is no relief 
from the pressure in other departments of the market and 
the demand for basic and acid carbon steels is in excess 
of the supply. 


Current Business. 


Contracts for refuse disposal plants, valued at 
more than £250,000, have been placed during the past 
three months with Heenan and Froude, Ltd., engineers, 
of Worcester, by twelve municipalities. More than 
80 per cent. of the total municipal contracts for plant 
of this description placed this year has been obtained 
by this company, and amongst the municipalities which 
have ordered plant are Burton-on-Trent, Middleton, 
Birmingham, Middlesbrough, and Tottenham. The San 
Paulo Railway, Brazil, have placed orders for four locomo- 
tives with the North British Locomotive Company, 
Ltd., Springburn, Glasgow. Smith’s Dock Company, 
Ltd., Middlesbrough, have secured an order for a 3100-ton 
cargo steamer for Norwegian owners. William Frost 
and Co., of Neweastle-on-Tyne, have received an 
order valued at £1000 from the All Union Machine Tool 
Corporation of Moscow, for the Versa-Vice. Application 
for drawback under the second Schedule of the Import 
Duties Act, 1932, has been received by the Import Duties 
Advisory Committee in respect of single flange wheels of 
iron and steel with smooth spoke arms or of dise type 
with supporting webs and holes in the dise of not less 
than Qin. and not exceeding 20in. in diameter on the 
tread. An order for a 9400-ton steamer for Dutch owners 
has been placed with William Doxford and Sons, Ltd., 
Sunderland, for which the engines will be supplied by the 
North-Eastern Marine Engineering Company, . Ltd., 
Wallsend. The Department of Overseas Trade announces 
that the following contracts are open for tender :—The 
South African Union Tender and Supplies Board: Two 
universal high-precision-type milling machines with 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


self-contained motor drive (Pretoria, October 28th). 
South African Railways and Harbours Administration : 
Twenty-five locomotive boilers fitted with steel fire- 
boxes (Johannesburg, November 22nd); one self-pro- 
pelling steam breakdown crane of 25 tons capacity, 
two electrically driven Goliath cranes for ash-handling 
plants, also electrical equipment, spare grab bucket, 
and general spares for the cranes (Johannesburg, November 
Ist). Straits Settlements, Municipality of Singapore : 
Pumps and electrical equipment for sewage works (London 
or Singapore, October 15th). Durban, City and Water 
Engineers’ Department: One 40 H.P. Diesel tractor, 
not larger than 12ft. by 8ft., together with hydraulically 
operated road-builder-type bulldozer; one 4-6-ton, 
two-axle, three or four-roll-type Diesel road _ roller ; 
four concrete mixers, internal combustion engine-driven 
(Town Clerk, Durban, October 22nd). Johannesburg 
City Council: One 10-ton overhead electric travelling 
crane, with 2-ton auxiliary hoist; air compressors and 
receivers, smithy hammer equipment (air or electrically 
operated hammers), and accessories (Johannesburg, 
October 23rd). 


Copper and Tin. 

After a revival towards the end of last week 
values in the copper market again became weak, and 
recently have shown a persistent tendency to decline. 
Sentiment has changed rapidly from pessimism to 
optimism and back again very much in accordance with 
the tone of the American stock market upon which 
attention seems to be centred for the time being. Not- 
withstanding the adverse price movements, however, 
the situation in the market is sound since consumption 
is maintained at a high rate and the principal consum- 
ing industries are well supplied with orders. The inclina- 
tion shown by some buyers to place orders for far forward 
delivery has disappeared, and once more the market seems 
to be interested only in nearby metal. The reduction in 
the American domestic price from 14c. to 13c. also exercised 
a depressing influence on the market. The former figure 
was well above the quotations ruling in other countries, 
and the reduction did not come as a surprise to the market. 
The standard market has reflected the prevailing weakness 
in metal prices. The demand has been principally for cash 
copper and the quotations for prompt and three months 
are now level. American statistics give the world’s stocks 
of refined copper at the end of August as 328,610 tons, 
compared with 313,111 tons at the end of July, and 
the production in August as 185,680 tons, compared with 
193,271 tons in July. These figures include the American 
production in August of 80,130 tons compared with 
79,611 tons in July, and the stocks in America of 123,480 
tons against 117,745 tons at the end of July. ... Unsettled 
political and financial conditions have resulted in a 
further fall in prices in the tin market, although the 
underlying position of the metal seems satisfactory. 
American buying has decreased and consumers in that 
country appear to be following their usual practice of 
holding aloof from a failing market. Continental con- 
sumers, however, have bought regulariy and the con- 
suming trades in Europe seem to be busy. For the time 
being the market is in a nervous condition, and a con- 
tinuation of price fluctuations is not unlikely. The visible 
supply at the end of the month is almost certain to show 
a substantial decline, and this should help sentiment. 
According to figures published by The Haque Statistical 
Bulletin of the International Tin Research and Develop- 
ment Council, the world’s production of tin fell from 
17.100 tons in June to 15,900 tons in July, whilst the 
consumption dropped from 14,990 tons to 14,700 tons in July 


Lead and Spelter. 


The lead market shared in the general improve- 
ment which occurred in non-ferrous metal prices in the 
middle of last week. The movement, however, was short- 
lived and values receded, and apart from some fluctuations, 
an easy tone has prevailed for the greater part of the 
current week. No fundamental change has occurred in 
the situation or any development of importance, but the 
market has suffered from the generally disturbed con- 
dition of international politics, and the collapse of Wall- 
street. In fact, the rather gloomy reports from America 
have had a greater influence upon sentiment than have 
the Far Eastern troubles, since the hostilities there might 
conceivably have the effect of -increasing the demand, 
although there is a natural tendency to exercise caution 
in trading either with Japan or China. The general 
position of the market is satisfactory, since the consuming 
trades are well employed and have sufficient orders on 
their books to keep them busy for the remainder of this 
year. The supplies coming forward are well absorbed and 
although it is understood that production is increasing, 
there have been no signs of surplus metal weighing on the 
market. The arrival of some Burmese lead resulted in a 
small contango developing. The fact that the lead price 
again rules above that of spelter has not aroused much 
interest and is due to the lead market having been less 
influenced by the surrounding depressing conditions. 
The demand in the United States has become rather 
quieter and the price has been reduced to 6-25c. On the 
Continent also trading has declined somewhat and stocks 
are reported to have increased. American statistics give 
the production in August as 46,965 tons, compared with 
45,496 tons in July. The stocks in the United States at the 
end of August totalled 103,518 tons, against 111,103 tons 
at the end of July.... Weak conditions have ruled on 
the spelter market. Disappointment is felt that American 
purchases have not been on a larger scale, although the 
decline in the London price has made it possible to ship 
the metal to the United States. The scarcity of spelter 
in that country continues, but apparently American 
consumers are chiefly interested in high-grade descriptions, 
which are not easily obtainable in Europe. There is no 





particular feature in the market and for the time being 
speculation is at a low ebb. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Current Prices for | Metals and Fuels. . 





purchasing only from associated British Steelmakers. 





PIG IRON. STEEL (continued). 
Home. Export. Home. Export. 
(D/d Teesside Area) Giaseow anp District— * &, £ 6..a. 
N.E. Coast— £ s. d. £ s. d. Angles -ll oO 6.. 10 12 6 
Hematite Mixed Nos.* BicD Goi — Tees... » 12 0 6.. 11 12 6 
3 No. 1 Bie dnt we Joists A Ok 10 12 6 
Cleveland— iat Teesside Area) Channels... ...  ... oad fi Bis. 10 17 6 
No. 1 : ct s -Sce™ 6 2 6 Rounds, 3in. and up J BA Ov... 11 12 6 
No. 3 G.M.B. Con dence Se ae a 6 0 0 » under 3in. 11 18 O*.. 11 0 0 
No. 4 Foundry : oie Sal 519 0 Flats, 5in. and under ... 11 18 0*.. 11 0 0 
Basic (Less 5/— akin.. 5 0 O.. ae Plates, fin. (basis) 2° Owe. es 
Mrptanps— » fin. ... >, SEs ge a eS 
Staffs.— (Delivered to Black Country Station) » dip. ... oe UE. a oe ,9 
North Staffs. Foundry... 5 6 0... .. — as Win... .. .. 2 3 0.. 116 0 
a Forge... 5 1 0.. 1a Un. in. to ond ied, 
RE Aki ce eg a SB 6 Ibs. per aq. ft. (8-G) 12 10 0 12 10 0 
Northampton— Boiler Plates, fin. tt 3 6 .. 12 2 6 
Foundry No.3... ... 5 3 6.. ax Sovurn Watses ArEA— fa. di. gx te 2 
Pe cee. sce OAD os — Angles 11 O 6... 10 12 6 
Derbyshire— Tees... 12 0 6.. 1112 6 
No. 3 Foundry ce @.. ae Joists AB @ 6.45 10 12 6 
Forge oa or oe a Channels... .. a 86 .: 10 17 6 
Sittin a2 Rounds, 3in. enaup 12 8.6... 112 6 
Hematite, f.o.t.furnaces* 6 3 0 .. — re _ wader ae? ae ee + lel 
No. 1 Foundry, ditto ... 515 6.. Hs Flats, Sin. and under* en ee Os ll 0 0 
No. 3 Foundry, ditto ... 513 0.. -— Plates, fin. (basis) 1120 6 .. ENS 
Basic, d/d (Less 5/-rebate) 5 7 6. — ” tein. i re plied +e ~ . 
N.W. Coast— 6 3 Od/d aanleeue pee ae 4 -? x . : 
Hematite Mixed Nos.* {6 8 6 ,, Sheffield Un. fin. to ‘aoa inel. 
614 6 ,, Birmingham 6 lbs. per aq. ft. (8-G) 12 10 0... ... 12 2 6 
* Less 5/— rebate. 
1RELAND—¥.0.Q. Betrast. Rest or IRELAND. 
Sas A: = s. 4d. 
MANUFACTURED IRON. Angles 5 6. 1 8 0 
Wome; Export. Tees... eS 12 8 0 
Lancs. AND YORKS.— £ s. d. £ s. 4. Joists 6 6... 116 6 
Crown Bars Fok pager gi tL ue Channels... or i. w..6... 1113 0 
Best Bars alee iy | al Rounds, 3in. and up 2 a 12 8 90 
wets Rae *” under 3in.* 10 16 O.. 10 16 0 
ir : ade Oi. =a Plates, fin. (basis) 8B.83:@ 2 1115 6 
Marked Bars (Staffs.) ... 15.15 0 .. ia PI. po led Pte 
No. 3 Quality... —eP es: 6s: -- if — oe AT: Mn ~ gee. 
y 9 9 
: No. 4 Quality... ... ... 12 2 6.. ‘a gh Sweetie 1 ice 
3 n. xin. to sin. wee ae ep ie 12 5 6 
ScoTLAND— iP s and Flats tested quality ; Untested 9/- less. 
Crown Bars a+ 33.28 @-.. 13 5 0 
eet | a 13 15 0 OTHER ia ree, ‘ 
¥ ome. {xport. 
NE. Coase r Sheets. £ 8. d. one 
Coin Revs ‘tae Th Beha 11-G.to12-G.,d/d ... 1415 0... «Lob. 1410 0 
Best Bare =... ... -.. 1315 0... Is 15 @ ee a ee 14.10 0 
Double Bast Bers A BG. 9: ae 8.9 14-G. to 20-G.,d/d ... 1510 0... ...f.0.b, 14.15 0 
NorTHERN IRELAND aND Free StaTe— 21-G. to 24-G., d/d yi B) 8B 0)... cichabs: LB On@ 
Crown Bars, f.0.q..... ... 13 17 6 ... _ 25-G. and 26-G.,d/d ... 16 10 0 .f.o.b. 15 15 0 
z South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
STEEL. The above home trade sheet prices are for 4-ton lots and over ; 
Home. Export. | 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
LonpON AND THE SoutH— €£ s. d. £ s. d./ to 10 ewt., £2 per ton extra. 
Angles ... -i 3 0.. 10 12 6] Galvanised Corrugated Sheets, Basis 24-G.— 
Tees... 12.3 0.. 1112 6 Home. £ s.d. Export. Basis— £ s. d. 
Joists 11 3 0... 10 12 6 4-ton lots and up... 19 10 0 26-G.and heavier 18 15 0 
Channels... -- sv 1 8 O.. 10 17 6 z-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Rounds, 3in. and up 12 3 0.. 11 12 6 Under2tons ... 21 2 6 30-G. and lighter 20 15 0 
ve under 3in.* ... 12 0 6 .. Il 0 0 Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
Flats, under 5in.* 120 6.. 11 0 0 plus 3 p.c. invoice value; Rhodesia, £19 5s. f.0.b.; 
Plates, fin. (basis) 1113 0.. 11 0 0 Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
. fein. ... 18'S .. 11 5 0} Tin-plates. 
” fin... .. «12 3 0... 1110 0} 20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. 0d. to 260. Od. 
» Wine... «. «12 8 0.2. 1115 0] Tin-plate Bars, d/d Welsh Works, £7 15s. Od. 
Un. fin. to and incl. Billets. 100-ton lots and over. 35 to 100 tons, 5/- extra; 
6 Ibs. per sq. ft. (8-G.) 12 10 0 .. 1210 6 less than 35 tons, 10/- extra € s. d. 
Boiler Plates, jin. Be: .. 2 2 @ Soft (up to 0-25% C.), untested 717 6 
Norrs-East Coast— & s 4 £ aw d, tested ... ea = 
Angles ll 0 6.. 10 12 6| Basic (0- 33% to 0- rt A ae 812 6 
Tees... ons, Wa Ws AB 11 10 0 » Medium (0-42% to 0- 60% C.) 9 2 6 
Joists ca OB. 10 12 6 » Hard (0- 61% to 0- 85% C.) 912 6 
Channels.. eee A Sys 1017 6 » 9 (0-86% to 0-99% C.) 10 2 6 
Rounds, 3in. onan up 12 0 6.. 1112 6 ” » (over 0-99% C.) : 10 12 6 
o under 3in.* 1118 0.. ll 0 0 Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
Plates, fin. (basis) 6. B@.. ll 0 0 » Light, f.o.t. bY Lee 9.8: 6 
oi ans! 32s SEP ISOO'.. 11 5 0 
7m din. ... - 1118 0.. 1110 0 
an is’ &. 9%, 1115 0 FERRO ALLOYS. 
Un. fin. to eal teal Tungsten Metal Powder.. 8/6 to 9/6 per Ib. 
6 Ibs. per sq. ft. (8-G.) 12 10 0... 12 10 0} Ferro Tungsten , 9/- to 9/3 per Ib. 
Boiler Plates, jin. oo AE 86. «+O 52. 12 20 Per Ton. Per Unit. 
MipLanps, AND LEEDS AND DistRicT— Ferro Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
£ 6s. d. £ s. d. ” » 6 p.c. to 8 p.c. £24 0 0 7/6 
Angles Br S'.. 10 12 6 % » 8p.c. to 10 p.c. £24 0 0 7/6 
Tees... 12 O O64. i112 6 on » Max. 2 p.c. carbon £36 0 0 11/- 
Joists ia We Wen 10 12 6 Bs - é 1 p.c. carbon £38 5 0 11/- 
Channels.. sas SS a a oe 10 17 6 % = »  9-50p.c.carbon £41 0 0 12/- 
Rounds, 3in. aul up...-- 13+ §,, 4; .. 1112 6 »  carbon-free ... 1/- per lb. 
9 under 3in.* » 8 0... A.) 2 Metallic Cenc. = .-. 2/5 per Ib. 
Flats, 5in.and under* 1118 0.. 11 0 0] Ferro Manganese Goos), 16 pc... £18 15 0 home 
Plates, fin. (basis) Bi 180 Orn. 1l 0 0 »  Bilicon, 45 p.c. to ey -» £12 0 Oscale 5/- p.u. 
oe eed an 1115 6.. er i ee gee — : £17 0 Oscale 6/- p.u. 
Ss ne 120 6.. 1110 0] ,, Vanadium ... 12/8 per Ib. 
“4 Oae =. 2 eS: 1115 0 teh Meljbauwane' : 4/9 per Ib. 
Un. in. to ond mer Titanium lata toee) 9d. per Ib. 
6 Ibs. per sq. ft. (8-G.) 12 10 0.. 12 10 @ Nickel on —" Spgepney £185 to £190 per ton. 
Boiler Plates, jin. so? O28 w 12 2 6] Cobalt - 8/6 to 8/9 per Ib. 





NON-FERROUS METALS. 
(Official Prices, September 29th.) 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


Correr— 
a epee £47 15 Uto £47 16 3 
Three months ... £47 15 Oto £47 16 3 
Electrolytic . £53 0 Oto £55 0 0 
Best Selected a wa Bir- 
mingham .. £54 15 0 
Sheets, Hot Rolled £87 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 13}d. 13}d. 
»  Brazed (basis) 13}d. 13j}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £45 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 123d. 12}d. 
»  Brazed 14}d. 14}d. 
Tin— 
C.F St . £246 0 Oto £246 5 0 
Three months ... . £244 10 Oto £244 15 0 
SPELTER— 
ME Se esa cee . £19 3 6to £19 3 9 
Three months ... . £19 2 6to £19 3 9 
Leap— 
MS oe ieee ae - £19 8 Yto £19 10 
Three months ... £19 7 6to £19 8 
Aluminium Ingots (British) £100 to £105 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navig ti U d 20/6 to 21/- 
Hamilton Ell 21/6 
Splints 24/- 

AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 21/—to 21/6 
FiresHiRnE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam .. nin 21/- to 21/6 
Unscreened Seviantion 20/6 to 21/6 
LoTHIANS— 

(f.0.b. one Prime 19/6 
Secondary Steam . 19/- 
ENGLAND. 

Sourn YorksHire, Hott— 
B.8.Y. Hards... 22,5 to 23/- 
Steam Screened 20/6 to 21/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 21/- to 23/- 
» Second... 21/- 
» Best Small... 18/6 
Unsereened 21/- to 22/- 
DurHam— 
Best Gas... 22/- to 22/6 
Foundry Coke 40/- to 50/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 — 
South Yorkshire ... 25/- to 27/6 —_ 
Seconds ... . 22/=- to 24/- — 
CarpiIFrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- to 26/- 
Best Seconds | ab 25/- to 26/- 
Best Dry Large 25/- 
Ordinaries 25/- to 26/- 
Bunker Smalls 19/- to 20/- 
Cargo Smalls ... 17/6 to 18/6 
Dry Nuts 27/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 
Patent Fuel ... 26/- 
SwaNnsEa— 
Anthracite Coals : 
Best Large ... ‘ 38/- to 41/- 
Machine-made Cobbles_ 41/- to 51/- 
Nuts Sas ae 40/— to 50/- 
Beans 27/6 to 35/- 
Peas i Abas 25/- to 28/6 
Rubbly Culm... 15/- to 16/9 

Steam Coals : 

Large Ordinary 20/- to 25/- 





FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 


Per Gallon, 
33d. 
43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Prod 


A MATTER of serious concern to the country is 
the huge adverse balance of foreign exchanges which 
amounted to 15,200 million francs between October of 
last year, when the shorter working week began to take 
effect, and the end ‘of August. This was nearly double 
the figure for the preceding corresponding period. In 
normal times’ an adverse balance of trade is of little 
importance when it is made good by invisible exports, 
and the only thing that counts is an export trade that 
will provide fully for a country’s commercial and industrial 
activity. In France invisible exports have undergone 
so large a contraction that an unfavourable balance of 
trade assumes particular importance. The deficit is, 
of course, partly due to the franc devaluation which, 
in normal circumstances, should have given an impetus 
to exports for the time being, but any advantage from 
currency inflation is more than neutralised by the con- 
siderable rise in production costs resulting from the 
labour reforms. It is now seen that the only salvation 
lies in bringing down those costs by increasing production. 
The forty hours’ week is responsible for the smaller output, 
and the time has now arrived when something must be 
done to remedy a situation that is becoming increasingly 
serious. The Government is convinced of the necessity 
of modifying the present system of working, but it 
encounters resistance from the Socialist majority which 
will not tolerate any tampering with the social laws. 
Nor is the labour confederation disposed to consent to a 
change in the rigid five-days’ week which it regards as a 
fundamental principle of labour reform. It insists that 
employers should adapt themselves to the new situation. 
The country’s alarm at the present unstable state of 
economic affairs must, nevertheless, be a powerful factor 
in bringing about some change. There is no question 
of suppressing the forty-hours’ week, apart from the 
proposal placed before Parliament by Monsieur Elbel, 
formerly Director of. Foreign Trade Agreements in the 
Ministry of Commerce, for a 2000-hours’ year to be 
spread over as required, with a specified maximum number 
of hours a week. There must be sufficient flexibility 
in the application of the forty-hours’ week to meet the 
varying conditions of industry. Workers themselves 
are beginning to see that there is something wrong some- 
where. Arbitration awards have laid down principles 
that place economic limits on increases in wages, and it 
is noteworthy that at a mass meeting at the Renault 
motor car factory last week the men demanded not an 
increase in wages, but that the Government should take 
measures to prevent an inflation of living costs, which, 
of course, it is already doing as far as it can. The only 
other way left open to the Government is to modify the 
system of working hours in a manner which will enable 
manufacturers to spread their costs over a larger produc- 
tion, which, it is inferred, would also avoid the necessity 
of the country purchasing so much abroad. Attention 
is now concentrated on that problem, a solution of which 
will not be easy and can hardly be found until the industrial 
organisation committee has completed its task. 
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All-metal Rolling Stock. 


During the past few months there have been 
three railway accidents in which wooden coaches were 
completely smashed between metallic coaches that 
remained practically intact. The third accident occurred 
on Monday night of last week a few miles from Angouléme, 
where a train had been put on to supplement the Bordeaux- 
Paris express. That train was stopped outside the Var 
station while a goods train was being shunted on to a 
siding. The delay in clearing the line was protracted, 
and before the guard could place the danger signal at 
the regulation distance down the line the Bordeaux-Paris 
express crashed into the standing train at a speed of 
about 40 milesanhour. The rear metallic coach of the latter 
train telescoped the only two third-class wooden coaches. 
Seven passengers in those coaches were killed and seventeen 
injured. The accident appears to have been caused by 
a signalinan operating the signals independently of the 
automatic control. The loss of life through the fragility 
of the old wooden coaches in collisions provoked an outery 
some years ago for their substitution by metallic coaches. 
The Government decided that the construction of aill- 
metal coaches for express trains should be carried out 
systematically. Altogether, about 8000 metallic coaches 
are needed for the express services, but less than half 
that number have been built. The unsatisfactory state 
of railway and national finances retarded the construc- 
tion of the coaches that were costly and weighed some- 
thing like 48 tons. The weight of some coaches recently 
put into service has been reduced to 35 tons. The 
Government states that it will increase the number of all- 
metal coaches on order this year. 


A Workers’ Polytechnic School. 


At a time when it is increasingly difficult to 
obtain a sufficient supply of skilled hands through more 
of them being necessary to make up for the fewer working 
hours, and because of an apparent disinclination of young 
men to take advantage of the training facilities offered 
them, there is a vigorous revival of apprenticeship activity 
in the artisan trades. In nearly all the provincial pavilions 
at the Paris Exhibition there are artisan exhibits arranged 
by the Chambers of Trades, and in the pavilion of the 
Gironde the Office des Métiers stages exhibits intended to 
reveal the existence of what it calls super-workers, who 
may be of real value in the country’s industrial economy. 
The Office therefore proposes that the public authorities 
should create a national polytechnic school for workers 
between the ages of eighteen and twenty-five who have 
shown exceptional initiative and ability in several trades. 
About twenty-five of them should be sought out from all 
over the country and given a three-years’ technical 
training under first-class instructors and with suitable 
equipments for at least twenty trades. The instruction 


would be free and the cost of maintaining students would 
be defrayed out of a fund to be raised by the depart- 


British Patent Specifications. 


When an tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildi Chancery-lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the Y nt, is the date of the acceptance of the 
complete Specification. 








DYNAMOS AND MOTORS. 


470,815, February 18th, 1936.—CoNnTROLLING THE ExciTaTION 
or Dynamos, The English Electric Company, Ltd., Queen’s 
House, 28, Kingsway, London, W.C.2; and H. 8. Carnegie, 
Siemens Works, Stafford. 

This is an arrangement for automatically controlling the field 
winding of a D.C. motor so that it will regenerate effectively when 
work is being done upon it. The machine, which may be a 
separately excited motor, includes an armature A and a 
separately excited field winding B. A field winding C is con- 
nected across a shunt D in the circuit of the armature A and in 
series with a rectifying valve E. Such a winding, the total 
current through which is at all times only a shunted portion of 


N°470,815 
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the armature current, will have a ** series "’ effect—-compounding 
or decompounding according to the direction in which it is 
wound—under one operating condition, while on a reversal of 
the armature current the valve will automatically render the 
winding unenergised or only partially energised, depending upon 
the relative conductivities of the valve in two directions. Two 
such windings may be employed—one for motoring and one for 
regeneration. The field windings may be on the machine itself, 
as shown, or alternatively on an exciter therefor. Windings 
connected and supplied in similar fashion may be fitted to the 
generator of a Ward-Leonard set, since this becomes a motor 
during regeneration of the working motor which it supplies.— 
August 18th, 1937. 


ELECTRICAL APPLIANCES. 


470,685. January 12th, 1937.—ELecrrical. CONDENSERS, 
P. A. Spring, Lindsay Lodge, Park-road, Hampton Hill, 
Middlesex, and The Telegraph Condenser Company, Ltd., 
Wales Farm-road, North Acton, Middlesex. 

In this condenser provision is made for adjusting its capacity 
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after the various leaves have been assembled and clamped 
together. The alternate electrodes and sheets of dielectric 
are of normal character and are clamped together by a@ cover 
plate A. In one face of this cover there is a window B through 
which part of the first electrode may be removed piecemeal 
and the capacity of the condenser thus adjusted with accuracy.— 
Jugust 19th, 1937. 


470,827. February 2Ist, 1936—Immersion Heaters, T. 
Price and Son (Stampers), Ltd., Forward Works, Spring 
Hill Passage, Birmingham, 18, and T. R. Price. 

In this immersion electric heater the resistance wire is wound 

on one or more sheets of mica laid side by side and sandwiched 
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between two other sheets of mica. The assembly is then put 
in a shallow sheet metal tray, with a lid, and pressed tightly 
together while the edges of the lid are rolled over. The whole 
is then put in a mould and aluminium die-cast around it to make 
it water-tight. Provision is made for bringing out the electric 
leads through insulators and for fixing the heater in place in a 
vessel by means of a screwed plug.— A ugust 23rd, 1937. 


MEASURING AND TESTING INSTRUMENTS. 


470,802. August llth, 1936——A Hear METER FoR FLOWING 
Liqurps or Gass, O. C. Brun and J. C. Brun, 6, Hambros- 
gade, and 7, Ejnay Holbollsvij Charlottenlund, Copen- 
hagen, Denmark. 





of the measuring device is not described in detail, but is said to 
be of the evaporative type. The essential features of the 
invention are, however, that the instrument is connected with a 


N°470,802 





MOO ase 





IN; 
a 





NY TTT 
SIA Qos 


















NEN 
WY 
Va < \/ 
LAAN 
4B 
A YY 





Venturi tube in the pipe line, and that a secondary flow is taken 
from the orifice for measuring purposes, and that a heat insu- 
lating gasket A separates the two. In this way, it is said, more 
accurate readings are obtained.— A ugust 23rd, 1937. 


GAS PRODUCERS. 


January llth, 1937.-SeaLs ror Coke OvEN Doors, 
. H. Forsans, 78, Rue Legendre, Paris, France. 

In this coke oven door a gas-tight seal is made with the casing 
by sharp-edged “ knives” A A, bearing against a flat plate B. 


470,684. 
P.E 
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The knives are held in a groove in the door, and are packed with 
asbestos C. They are pressed up into contact with the flat 
plate by the spring D, bar E, and set screws F. There may be 
more than two knives.—August 19th, 1937. 


FURNACES. 
470,822. February 20th, 1936——Frre-crates, J. Armstrong, 
‘* L’Ensouleiado,”” Montee de Costabelle, Hyeres, Var, 
France. 


This is a fireplace for domestic heating intended to burn coke, 
anthracite, or similar fuels, which provides warmth for several 
adjacent rooms. As shown in the plan view, it may have open- 
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ings into four rooms. The grate comprises three perforated 
dishes A A A, which are threaded on to vertical bars B. The 
lowest dish has a hopper bottom, closed by a damper, for the 
accommodation of ashes. There is also a damper C in the 
chimney. Sector-shaped doors D can be used to close off any 
room not requiring heating, while the partition walls E may 
be made hollow and serve to provide warm air to other parts 
of the building.— August 20th, 1937. 


LIGHTING AND HEATING. 


February 27th, 1936.—Execrric DiscHarRcE Lamps, 


470,809. 
House, 


The General Electric Company, Ltd., Magnet 


Kingsway, London, W.C.2, and V. J. Francis, and J. W. 
Ryde, Research Laboratories of the G.E.C., Wembley, 
Middlesex. 





This instrument is intended to measure the amount of heat 





ments from which the students are drawn. 





conveyed by a flow of liquid or gas through a pipe. The form 


This lamp is of the high-pressure mereury vapour type for 
use in a horizontal position. 


In such cases there is a tendency 
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for the discharge column to bow upwards and overheat the 
quartz cover. In this case such overheating is prevented by a 
plate of sintered thoria A, supported from the envelope C by the 
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wires B B. D and E are the electrodes, and F the protecting 
cover. The lamp will, of course, project light in a more or less 
downward direction.—August 3rd, 1937. 


TRAMWAYS AND RAILWAYS. 


470,324. February 11th, 1936.—LysutaTep Fisu-piares, L. 
Wynn-Williams, Haughton Bridge Works, Darlington. 
This is a form of rail joint presumably for use 
where track section signalling 
is in vogue and the rails 
N°470324 must be separated by insula- 
Sg CER ting material. The fish-plate 
is made of angle iron, 4in. 
7 by lin. thick, cut off in 
lengths of Sin. The section 
is drilled at B and rough 
saw cuts made from A _ to 
\ B and from C to B. The 
eut C-B is made on the slope 
to accommodate the bottom 
flange of the rail. The fish- 
plate is drilled as shown and 
the pairs are bolted together 
with an intervening layer of 
insulation, and with the bolts 
facing in opposite directions, 
so that the nuts are convenient for tightening.—August 11th, 
1937. 

















BUILDING. 


470,345. February 12th, 1936.—SouND-ABSORBING WALLS, 
8. G. Barker, 4, Purcell Mansions, London, W.14, and J. G 
O’Connell, Jaroc, Pound Hill, Worth, Sussex. 

This is a form of construction which is claimed to prevent 
the transmission or reflection of sound. It consists in the attach- 


4 
jeanstaaah HTM T 


pred ada 














ment to the wall or ceiling A by means of battens B of panels 
made of coir pile matting C, with an interior coating of Flexeen 
stabilised rubber latex and an exterior covering of wallboard. 
The several layers are fixed together by nails or screws with 


washers under their heads.— August 12th, 1937. 
METALLURGY. 
470,248. November 11th, 1935.—ALLoys FOR BEARINGS, 
H. C. Hall, ** Kulti,’’ Pastures-avenue, Littleover, Derby. 


This invention is for improvements in alloys for bearings. 
It is designed particularly for the bearings of high-duty internal 
combustion engines, such as those used in the engines of high- 
powered aircraft. The alloy is prepared in normal manner as 
follows :—When the aluminium is melted manganese and nickel 
with the corresponding elements {if they are to be used) are 
added in the form of 10 to 20 per cent. alloys with aluminium. 
Tin with magnesium and antimony, if used, are then added 
as metals. If desired, the tin may be previously alloyed with 
antimony and/or zinc, bismuth, lead or cadmium, if to be 
incorporated. It has been found that the harder the steel the 
less low melting point constituents are required in the bearing 
alloy. On the other hand, sufficient ductility is desirable to 
allow some accommodation under load without tendency to 
local cracking. Further, the bearing alloy should preferably 
be capable of bedding in without smearing if the initial bedding 
—Augquast 11th, 1937. 


is not good.— 


MISCELLANEOUS. 


469,951. February 5th, 1936——AppaRATUS FOR POLISHING 
TRAVELLING Fiat Grass, Pilkington Brothers, Ltd., 
277-283, Martins Bank Building, Water-street, Liverpool, 
2, and J. H. Griffin, “ Stoneycroft,’’ Moss Bank, St. Helens, 
Lancs. 

This invention relates to polishing apparatus operating to 
polish both surfaces of travelling flat glass, and has for its object 
a form of polishing apparatus of reduced cost. In polishing 
apparatus operating to polish simultaneously both surfaces of a 
travelling strip of flat glass, the polishing tools operate in 
pairs, one on one surface and the other opposite to it on the 
other surface, and serve also to support the glass. It is found 


that the glass is liable to crack unless the energy supplied 
to the polishing tool is considerably less than that which can, 
with advantage, 


be supplied to a polishing tool operating on 





one surface only. According to the invention, polishing tools 
are not used in pairs, one opposite to the other, but a single 
polishing too! is used at each of a plurality of points and the 
glass strip is supported at these points by a device which may 
consist of a travelling endless chain of tables or of a roller bed. 
The tools, with supporting devices opposite to them, are spaced 
along the strip of glass, to operate in equal numbers on the two 
surfaces. The tools operating on one surface may be in groups, 
with a single supporting device opposite each group. By the 
above-described arrangement it is found that the energy 


supplied to each polishing tool may be considerably more than 
that which can be supplied when the tools operate in pairs, and 
that, consequently, the number of polishing tools required may 
be considerably reduced. 
series of grinding dises, one of which is indicated at A. 
then polished by the dises B B in the way mentioned. 
Sth 1937. 


The plate is first passed through a 
It is 
hugqust 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the rime and 
PLACE at which the meeting is to be held should be clearly stated. 





To-Day 

Inst. oF PropucTION ENGINEERS.—British Industries House, 
W.1. Annual general meeting. ‘* Practical Research in Pro- 
duction Engineering,”’ Dr. G. Schlesinger. 7.15 p.m. 

Inst. oF SaniTaRY ENGINEERS.—Hill’s Restaurant, Caxton 
House, Tothill-street S8.W.1. Opening sessional meeting. 
7.30 p.m. 

To-pay, to Saturpay, Oct. 2np. 

ENGINEERING AND MARINE Exursition.—At Olympia. 

Nationa SmMokE ABATEMENT Soc.—Philosophical Hall, 


Leeds. Ninth annual conference. 
Monpay, Ocr. 4TH. 
Soc. or ENGINEERS.—Burlington House, Piccadilly, W.1. 


‘ Engineering and the New Economies,’’ H. Chatley. 6 p.m. 

STEPHENSON Locomotive Soc.—King’s Cross Station, N.1. 
“The Control of Train Speeds on the G.W.R.,” C. T, Roberts. 
6.30 p.m. 

Tuespay, Ocr. Sra. 

Hui CHEMICAL AND ENGINEERING Soc.—Hull Photographic 
Society, Grey-street, Hull. Presidential address, ‘‘ Colour,” 
E. C. Craven. 7.45 p.m. 

INst. OF AUTOMOBILE ENGINEERS. 
John-street, W.C.2. Presidential address, 
Capel Peck. 7.45 p.m. 


Royal Society of Arts, 
Maj.-General 8. 


Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 

Elmbank-crescent, Glasgow. Presidential address. 
WEDNEsDAyY, Oct. 6TH. 

Inst. OF AUTOMOBILE ENGENEERS.—Engineers’ Club, Man- 
chester. Presidential address, Maj.-General S. Capel Peck. 
7 p-m. 

Inst. OF Civit ENGINEERS: MANCHESTER AND District 


Assoc.-—36, George-street, Manchester. Chairman’s address, 
L. St. G. Wilkinson. 6.45 p.m. 

THurspay, Oct, 77TH. 
ENGINEERS.—Merchant Venturers’ 


Inst. OF AUTOMOBILE 
Presidential address, Maj.-General 


Technical College, Bristol. 
S. Capel Peck. 7 p.m. 
Inst. oF ELECTRICAL ENGINEERS : NortH MIpLanps CENTRE. 
-Hotel Metropole, Leeds. ‘* The Examination and Recording 
of the Human Electro-cardigram by Means of the Cathode Ray 
Oscilloscope,’’ Dr. D. Robertson. 7 p.m. 
Inst. or Locomotive ENGINEERS.— Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. Informal meeting. 6 p.m. 


RaILw 7 Crus. —Royal Scottish Corporation Hall, Fetter- 
lane, E.C. ‘Railway Developments,’ W. A. Willcox. 
7.30 p.m. 
Fripay, Oct. 8TH. 
Inst. oF CHEMICAL ENGINEERS.—Joint meeting with other 
societies in C ‘hemic al Lecture Theatre, Armstrong College, New- 


‘The Influence of Particle Size in the Pro- 
” Dr. P.O. Rosin. 7.45 p.m. 


castle-on-Tyne. 
cesses of Fuel Technology. 


Inst. OF MecHantcaL ENGINEERS. — Storey’s-gate, 8 ee 
Informal meeting. “‘ The Advantages of Group Drives,” J. 
Hornsby. 6.30 p.m. 

Inst. OF Metats: SHEFFIELD Locat SeEction.—Non- 


Ferrous Section of the Applied Science Department of the 
University, St. George’s-square. “Some Recollections of the 
Nickel Industry,’”’ W. R. Barclay. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“* Development of the Pressure-ignition Engine,” H. G. Pussey. 
7.30 p.m. 

Monpay, Oct. llr. 
ENGINEERS.— Rolls-Royce, 
Maj.-General S. Capel 


Ltd., 
Peck. 


AUTOMOBILE 
address, 


OF 
Presidential 


INsT. 
Derby. 
7.30 p.m. 

INsT. oF METALS: 
Engineers and Shipbuilders in Scotland, 
Glasgow. Chairman’s address, H. Brown. 


ScortisH Locat Section.—Institution of 
39, Elmbank-crescent, 
7.30 p.m. 


Inst. or Transport.—Inst. of Electrical Engineers, Savoy- 
place, W.C.2. Presidential address, Sir Alexander Gibb. 
5.30 p.m. 

TueEspay, Oct. 12TH. 


North MIpLanp CENTRE. 
G. Craven. 


ENGINEERS : 
Chairman’s address, J. 


Inst. oF ELECTRICAL 

-Hotel Metropole, Leeds. 
7 p.m. 

Inst. oF MartneE EnGIneers.—85, The Minories, E.C.3.— 
**Some Operating Results of Diesel-electrie Propulsion,” G. T. 
Shoosmith. 6 p.m. 

Inst. of Metats: NortH-East Coast Loca. SEectTion.— 
Electrical Engineering Lecture Theatre, Armstrong College, 


Newcastle-upon-Tyne. Chairman’s address, C. E. Pearson, 
M. Met. 7.30 p.m. 
Inst. oF Metats: Swansea Locat Section.—At the 


Y.M.C.A. Chairman’s address, ‘‘ The Application of Science to 
the Non-ferrous Industry,’”” Harry Davies. 17.30 p.m. 
WEDNESDAY TO Fripay, Oct. 13TH To 15TH. 

MECHANIC AL ENGINEERS.—Storey’s- “gate, 

‘ Lubrication and Lubricants.’ 
Tuurspay, Oct. 14TH. 
oF MECHANICAL ENGINEERS: YORKSHIRE BraNcH.— 
Hotel Metropole, Leeds. Discussion, “‘ The Use of Steam for 
Power and Industrial Purposes.”’ 7.30 p.m. 

Inst. oF Metats: Brruineuam Locat SEectTIon.—James 
Watt Memorial Institute. Joint meeting with the Iron and 
Steel Institute. 7 p.m. 

Inst. oF Metats: Lonpon Locat Section.—Rooms of the 


Inst. S.W.1. 


General discussion, 


Inst. 


Society of Motor Manufacturers and Traders, Ltd., 83, Pall 
Mall, S.W.1. Chairman’s address, H.J.Gough. 7.30 p.m. 


[RoN AND Street Inst.—Joint meeting with Midland Metal- 
lurgical Societies. James Watt Inst., Great Charles-street, 
Birmingham. ‘“ Notes on some Recent Experiments in Connec- 
tion with the Spraying of Steel by the Wire-fed Metal Spraying 
Pistol.”” R. R. Sillifant. 7 p.m. 

Royat AgronavuticaL Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘* The Hafner Gyroplane,” R. Hafner. 
6.30 p.m. 

Oct. 147TH, TO SaturDAy, Ocr. 23RD. 


Moror Exuisit10on.—At Earl's Court. 


THURSDAY, 

INTERNATIONAL 

Fripay, Oct. 15TH. 

Inst. oF MECHANICAL ENGINEERS.—Connaught Rooms, Great 
Queen-street, W.C.2. Annual dinner. 

Inst. oF SANITARY ENGINEERS.—Caxton Hall, S.W.1. ‘* The 

Duties and Difficulties of a Surveyor to a Rural District Council,” 

T. Burdett. 6 p.m. 





Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1 
‘Smoke Abatement,” E. H. Sidwell. 7.30 p.m, 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Bolbec Hall, Newcastle-on-Tyne. Presidential address by 
Professor C. J. Hawkes. Time not stated. 

Turspay, Ocr. 197TH, 
CHEMICAL ENGINEERING Soc.—Municipal Technical 
“* Progress in Electric Are Welding,” 


Huu 
College, Park-street, Hull. 
J. A. Dorratt. 7.45 p.m. 

Inst. OF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
“The Use of Light Alloys in Modern Design,” W. C. Devereaux. 
7.30 p.m. 

Inst. oF TRansrporr.—Inst. of Electrical Engineers, Savoy- 
place, W.C.2. ‘ Transport in France,” F. J. Wymer. 5.30 p.m. 

WepneEspay, Oct. 207TH. 

Inst. oF Crvit ENGINEFRS: MANCHESTER AND 
Assoc.—36, George-street, Manchester. ‘‘ Some 
Problems which Affect the Water Engineer,” G. 
Humphries. 6.45 p.m. 

Inst. OF ELecTRICAL ENGINEERS : SouTH MIDLAND CENTRE. 

~Grand Hotel, Birmingham. Chairman’s address, H. Hooper. 
6.50 p.m, 


District 
Chemical 
Howard 


Tuurspay, Oct. 21st. 

DigseEL ENGINE Users Assoc.—Caxton Hall, S.W.1. ‘‘ The 
Design of Elastically-supported Foundations for Reciprocating 
Engines,” R. Klopstock, 5 p.m. 

Inst. oF ExvecrricaL ENGINEERS.—Savoy-place, 
Presidential address, Sir George Lee. 6 p.m. 

Inst. oF MARINE ENGINEERS: JUNIOR SEcTION.—East Ham 
Technical College. ‘* Mechanical Stoking of Marine Boilers,”’ 
G. T. Marriner. 7.30 p.m. 

Royat AgronavuticaL Soc.—Inst. 
Storey’s-gate,S8.W.1. ‘ Practical Airscrew Performance, 
Thomas. 6.30 p.m. 


W.C.2. 


Mechanical Engineers, 
afl AD 


Fripay, Ocr. 22Np. 
Inst. OF MECHANICAL ENGINEERS. — Storey’s-gate, 
General meeting and presidential address. 6 p.m. 
Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
**Sewage Raising by Means of Pneumatic Ejectors,’’ H. A. 
Hatt. 7.30 p.m. 


S.W.1. 


Monpay, Ocr. 25rH. 


ENGINEERS.—39, Elmbank-crescent, 


Inst. OF AUTOMOBILE 
Glasgow. Presidential address, Maj.-General 8. Capel Peck. 
7.45 p.m. 
Turspay, Ocr, 267TH. 
Inst. oF ELectricat ENG INE ers: Norta Mipianp Centre. 


——Hotel Metropole, Leeds. “The Use of Protective Multiple 
Earthing and Earth Leakage Circuit Breakers in Rural Areas,’ 
H. G. Taylor. 7 p.m. 

WEDNEsDAY, Oct. 27TH. 

Inst. or LocomottvE ENGINEERS.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. “The Proportions of Loco- 
motive Boilers,” A. F. Webber. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH 
University, Sheffield. ‘“-Racing Motor Car Design,’ RK. A. 


Railton. 7.30 p.m. 
Tuurspay, Oct. 287TH. 

Inst. oF Civin ENGINEERS: MANCHESTER AND District 
Assoc.—Engineers’ Club, Albert-square, Manchester. ** Venti- 
lation with Air Conditioning in Modern Buildings,” E. KR. 
Dolby. 7.15 p.m. 


Fripay, Oct. 297TH. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘‘Submarine Telegraph Cables, their Construction and Main- 
tenance,’ H.G 8S. Trowbridge. 7.30 p.m. 

Inst. oF PropucTION ENGINEERS.—Mayfair Hotel, Berkeley- 
Annual dinner. 7.30 p.m. 

Tuespay, Nov. 2npb. 

Huy CHEMICAL AND ENGINEERING Soc.—Hull Photographic 
Society, Grey-street, Hull. ‘ Solvent Recovery by Adsorption 
Process,” H. Griffiths. 7.45 p.m. 


square, W.1. 


WepDNEspay, Nov. 3rp. 
Inst. oF Crvin ENGINEERS: MANCHESTER AND District 
Assoc.—36, George-street, Manchester. ‘Protection of 


Building Structures Against Attack from Aircraft,’ Col. W. 

Garforth. 6.45 p.m. 
Ins’. OF ELECTRICAL 

Criterion Restaurant, 


and dance. 


ENGINEERS : TRANSMISSION SECTION. 
Piccadilly, W.1. Annual conversazione 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ltd., has changed its name 


Unitep WaTER SOFTENERS, 
to the Permutit Company, Ltd. 
J. anp E. Hatt, Ltd., of Dartford, have Pnirceaesin their 


London offices to 10, St. Swithin's-lane, E.C 


Atrrep DopMaN AND Co., Ltd., have hadi their 
London offices to 23, Leadenhall-street, FE. C. “ under the 
management of Mr. Alfred Robertson, A.M.I.N.A., M.I.M.E. 








LAUNCHES AND TRIAL TRIPS. 


Crry oF PRETORIA, steamship ; built by Cammell, Laird and 
Co., Ltd.; to the order of Bikinan and Bucknall Steamship 
Company, Ltd.; dimensions, length 486ft., breadth 62ft., 
depth 35ft. Engines, twin set impulse reaction turbines, pres- 
sure 265 lb. per square inch. Launch, September 21st. 
CoNnAKRIAN, steamship ; built by Furness Shipbuilding Com- 


pany, Ltd.; to the order of United Africa Company, Ltd.; 
dimensions, length 415ft., breadth 56ft. 6in., depth 37ft. 2in.; 
to carry 8000 tons. Engines, triple-expansion, 23in., 38in., 


65in., by 45in. stroke, pressure 220 1b. per square inch ; con- 
structed by North-Eastern Marine Engineering Company, Ltd. 
Launch, September 21st. 

Bassano, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of Wilson Line; dimensions, 
length 419ft. 6in., breadth 55ft. 6in., depth 28ft. 3in.; to carry 
7000 tons. Engines, triple-expansion, working in conjunction 
with an exhaust turbine, pressure 225lb. per square inch. 
Launch, September 21st. 

Ei Maprna, steamship; built by Barclay, Curle and Co.; 
Ltd., to the order of Scindia Steam Navigation © ompany, Ltd., 
dimensions, length 350ft., breadth 50ft., depth 24ft. Engines, 
triple-expansion combined with Bauer-Wach exhaust turbines ; 
launch, September 22nd. 

Lynton GRANGE, steamship; built by Blythswood Ship- 
building Company, Ltd., to the order of Houlder Line, Ltd.; 
dimensions, length 428ft., breadth 56ft., depth 34ft. 7in. 
Engines, triple inverted direct-acting surface condensing, 
22}in., 36in. and 65in. diameter by 48in. stroke ; constructed by 
David Rowan and Co., Ltd.; launch, September 23rd. 

CaPETOWN CasfLE, passenger liner; built by Harland and 
Wolff, Ltd., to the order of Union-Castle Mail Steamship Com- 
pany, Ltd.; dimensions, length 734ft. 3in., breadth 82ft., gross 
tonnage 26,500. Engines, two-stroke double-acting ten-cylinder, 
660 mm. by 1500 mm.; launch, September 23rd. 

















Oor. 8, 1937 


THE ENGINEER 











A Seven-Day Journal. 


Dover-Ostend Motor Ship “ Prinz Albert.” 
ON Wednesday, October 6th, the new Belgian- 


built cross-Channel motor liner *‘‘ Prinz Albert ” 
entered the Dover-Ostend service of the Belgian 
State Railways. While she is a sister ship to the 
‘Prince Baudouin,” which entered the company’s 
service in 1934, she embodies several improvements, 
both in hull design and lay-out and in her Cockerill- 
Sulzer propelling machinery. During her recent 
trials in deep water a mean speed of 254 knots was 
recorded, making her, it is claimed, the fastest motor 
ship afloat. In Channel service she has a designed 
speed of 22 knots with about 15,000 8.H.P. output, 
but with a maximum output of 17,000 S8.H.P. she 
is capable of about 25 knots. The * Prinz Albert ” 
was built at the Hoboken Yard of the Soc. Anon. 
John Cockerill, the engines being constructed at the 
firm’s Seraing works in collaboration with Sulzer 
Bros., of Winterthur. She has an overall length of 
about 370ft. with a beam of 46ft. and a depth of 
24ft. 9in. The draught is about 11ft. 3in., with a dis- 
placement of 2800 tons and a measurement of 
approximately 3300 gross tons. The propelling 
machinery comprises a twin-screw arrangement of 
twelve-cylinder single-acting two-stroke crosshead 
pattern engines with a bore of 580 mm. and a stroke 
of 840mm. The engines have individual scavenge 
pumps on each cylinder, the pistons of which are 
driven by levers and links direct from the crosshead. 
They are accommodated in a 652ft. engine-room 
about amidships and each has a length of about 46ft. 
Two silencers are provided and the running of the 
machinery is very quiet. The auxiliaries include three 
200-kW generators, which are oil engine driven, and 
a small emergency generating and air compressor 
set with the usual complement of engine-room pumps 
and auxiliary equipment, including a Cochran boiler. 


Fen Drainage Proposals. 


At a meeting of the Great Ouse Catchment Board» 
which was held in Cambridge on Thursday, September 
30th, a report of Mr. Oscar Borer, the chief engineer 
to the Board, was considered. It contains proposals 
to spend more than £250,000 on various schemes 
which have been planned in order to prevent any 
recurrence of the serious flooding of the Fens which 
took place last spring. These schemes provide for 
the reconstruction and strengthening of the principal 
river banks, particular attention being paid to the 
waterways in the South Level district, in which the 
most severe flooding took place. The outstanding 
problem to be faced in the 10-mile area running from 
Littleport to Denver Sluice is to increase the capacity 
of the South Level rivers, rather than further to 
strengthen the river banks. Under flood conditions 
it was found that when the Denver Sluice was fully 
opened in order to permit maximum discharge the 
immediate effect was to cause a hold-up of the water 
in all the rivers which drain into the South Level. 
This effect is to be countered by increasing the width 
of the Ten Mile River, which forms a collecting outlet 
for all the smaller rivers. The widening operations 
to be carried out will set back the flood banks over a 
total length of nearly 64 miles, and will require the 
excavation of some 500,000 cubic yards of material. 
On the old Bedford River considerable erosion 
occurred during the period of flooding, and it is now 
proposed to strengthen the flood banks by breasting 
them with clay. Much of the work referred to is 
already well in hand, and an extended system of 
telephones, with the object of keeping the engineering 
department in close touch with the whole district 
during flooding periods, is to be installed. 


Coloured Headlights for Motor Cars. 


A Report which has just been issued by the Depart- 
ment of Scientific and Industrial Research deals 
with the use of coloured light for motor car head- 
lights. In the introduction Dr. C. C. Paterson, the 
Chairman of the Illumination Research Committee, 
says that an authoritative statement is greatly needed, 
as there are many thousands of motorists who believe 
that coloured light is better than white light of the 
same power for driving at night or in fog, and for 
that reason use headlights giving coloured light. The 
Report seeks in a simple manner to give a summary 
of the most reliable information on the subject known 
at the present time. It sets out to answer four 
questions. These are :—Can the driver of a car at 
night see better if he uses headlights emitting coloured 
light ; is the disturbance of a driver’s vision by the 
headlights of other cars reduced if they use coloured 
light ; can a driver see objects at a greater distance 
in mist or fog if he uses headlights emitting coloured 
light ; can the occurrence of coloured objects and 
backgrounds be turned to advantage by using head- 
lights emitting coloured light ? The final conclusion 
of the Report, which includes valuable scientific 
notes, may be summed up in the following statement. 
None of the claims made in favour of using a coloured, 
and in particular a yellow, headlight beam, rather 


substantiated. The claim for a greater range of 
visibility in fog may be regarded as definitely dis- 
proved. On the other claims for less dazzle and 
greater facility of vision the evidence is inconclusive, 
but it is apparent from the information at present 
available that further work is unlikely to show that 
any considerable advantage can be secured by using 
coloured light. It should be added that the results 
of these investigations can take no account of the 
personal preference which an individual motorist 
may have for light of one colour or another. 


Staggered Works Hours. 
CONSIDERABLE interest is being taken by large 
industrial undertakings in the recent decision of the 
Austin Motor Company to stagger the hours of start- 
ing and finishing work at its Longbridge factory, where 
some 20,000 employees are engaged and some 5000 
more may shortly be added when the new aeroplane 
factory is ready to start. The scheme which has 
just been put into operation is claimed to be the first 
serious attempt to relieve morning and evening 
traffic congestion. Four times of starting work at 
Longbridge, namely, 7.30 a.m. for the West Works, 
7.45 a.m. for the North Works, 8 a.m. for the South 
Works and aero factory, and 9 a.m. for the staff, are 
provided. The new arrangement is based on the 
results of a comprehensive traffic census followed by 
close consultation with the sixty-six transport under- 
takings affected. As a result of 22,000 returns from 
individual employees who travel anything up to 
25 miles to work, it was discovered that over 5300 
reach Longbridge by tram, practically 5000 by bus 
or coach, nearly 3000 by private car, and over 2600 
by cycle. Of the remainder, some 2000 walk to work, 
over 1600 are conveyed by train, and nearly 400 are 
motor cyclists. It is expected that not only will the 
workers benefit as a result of the better travel facilities 
that can be provided under the new scheme, but that 
other users of the Birmingham—Bristol road will 
welcome a relief from the twice-daily congestion in 
the vicinity of the Austin factory. 


The Employment Returns. 


THE Ministry of Labour announced on Monday 
last, October 4th, that it was provisionally estimated 
that at September 13th, 1937, the number of insured 
persons, aged 16-64, in employment in Great Britain, 
exclusive of persons within the agricultural scheme, 
was approximately 11,599,000. On a comparable 
basis there was a decrease of about 7000 compared 
with August 23rd, 1937, but an increase of about 
473,000 compared with September 21st, 1936. There 
was an improvement in employment between August 
23rd and September 13th in coal-mining and in the 
motor vehicle and pottery industries. On the other 
hand, there was a decline in employment in the build- 
ing industry, the distributive trades, stove and grate 
manufacture, shipbuilding and repairing, and some 
other industries. At September 13th, 1937, the 
numbers of unemployed persons on the registers of 
employment exchanges in Great Britain were 1,090,967 
wholly unemployed, 191,737 temporarily stopped, 
and 56,500 normally in casual employment, making a 
total of 1,339,204. On a comparable basis there was 
an increase of about 30,000 compared with August 
23rd, but a decrease of 236,000 compared with 
September 21st, 1936. The total on September 13th, 
1937, comprised 1,034,809 men, 39,793 boys, 222,905 
women, and 41,697 girls. The figures for September 
above referred to are compiled on a new basis, which 
ensures with closer accuracy that persons on the 
exchange registers but not actually employed on the 
day of the count are not included in the total. 


The Late Major Baden-Powell. 


THOSE of our readers who are interested in the 
early days of aeronautical science will learn with 
deep regret of the death on Sunday, October 3rd, 
of Major Baden Fletcher Smyth Baden-Powell, who 
died at his home in Sevenoaks at the age of seventy- 
seven. Major Baden-Powell was a younger brother 
of Lord Baden-Powell. He was educated at Charter- 
house, and in 1882 he joined the Scots Guards 
and subsequently saw service in Egypt, Queensland, 
and South Africa, retiring in 1904 to the Reserve. 
Already in 1894 Major Baden-Powell had constructed 
man.-lifting kites, and from that time he continued to 
take the keenest interest in aeronautics, especially 
in ballooning. He made many ascents with the Hon. 
C. 8. Rolls, Colonel C. F. Pollock, and other pioneers 
of aeronautical science. He made experiments with 
propellers, gliders, and aeroplanes, and constructed 
models which were exhibited at meetings of the 
British Association, the Royal Society of Arts, and 
the Meteorological Society. He joined the Royal 
Aeronautical Society in 1880, and was for several 
years its Honorary Secretary, and was elected 
President in 1900. In 1897 he founded the Aero- 


nautical Journal, and was looked upon as one of the 
best writers of that time on aeronautical matters. 
He was the author of ‘‘ Ballooning as a Sport ” 


many books on travel. He was a personal friend of 
the late Wilbur Wright, and comducted a special 
party from the Royal Aeronautical Society to Le 
Mans to witness Wilbur Wright’s earlier flight 
experiments. - Later he was one of the original 
subscribers to the Wilbur Wright Memorial Fund, 
which, at the present time, provides the financial 
support for the annual Wilbur Wright Memorial 
Lecture. Apart from his aeronautical interests 
Major Baden-Powell was a gifted scientific inventor, 
and was responsible for an interesting design of light 
boat, and also a centrifugal gun, which he did not live 
to see perfected. His cheery presence will be greatly 
missed by many of his personal and scientific friends. 


Three Naval Launches. 


On Tuesday, October 5th, two submarines, the 
“Triton ’’ and ‘“ Undine,” for the British Navy, 
were launched at the Barrow works of Vickers- 
Armstrongs, Ltd. The ‘“ Triton” was christened 
by Lady Elles, the-wife of Lieut.-General Sir Hugh J. 
Elles, Master-General of the Ordnance, and the 
“Undine ’’’ by Lady Brown, the wife of Engineer 
Vice-Admiral Sir Harold A. Brown, who was formerly 
Engineer-in-Chief of the Fleet and is now Director- 
General of Munitions Production at the War Office. 
The ‘“ Triton ” is the 171st and the “ Undine ” the 
172nd submarine to be built at Barrow. Including 
these launches, eight ships have been launched from 
the company’s shipyards at Barrow and Newcastle 
within the space of thirty-two days. They comprise 
two destroyers and two submarines for the British 
Navy, three destroyers for the Argentine Navy, and 
a large liner for the P. & O. Company. Following the 
launch, Commander Sir Charles Craven, the chairman 
and managing director of Vickers-Armstrongs, Ltd., 
presided at a luncheon in the general offices. Speak- 
ing at the luncheon, Sir Harold Brown referred to his 
intimate association with the directors and officials of 
Vickers-Armstrongs over a period of many years. 
He expressed his gratitude to the firm, not only for 
what it had done but for what it would do. He said 
that it was probably not an exaggeration to say that 
such success as we had achieved up to date m our 
armament programme had been due, to a very large 
degree, to Vickers-Armstrongs, Ltd. Probably it 
would not be giving away a secret if he said that the 
basis of nearly all our designs depended on Vickers- 
Armstrong’s work, and the way in which the firm had 
openly given all its designs and the results of its work 
to its competitors in the national interest. At the 
Woolston yard of John I. Thornycroft, Ltd., on the 
same day the destroyer ‘‘ Mohawk ’”’ was launched 
and named by Mrs. Tower, the wife of Rear-Admiral 
F. T. B. Tower, Director of Naval Equipment. The 
‘** Mohawk ” and her sister ship the ** Nubian” are 
of the ‘‘ Tribal ” class of destroyers, and were ordered 
in February of last year. It is expected that the 
‘** Nubian ” will be ready for launching in about six 
weeks. Two smaller destroyers, the “ Javelin” and 
‘“* Kelly,” have also been ordered from Thornycrofts, 
and the “‘ Javelin,”’ of 1690 tons, is to be laid down in 
the berth released by the *‘ Mohawk.” . 


Location of Industry. 


THE first meeting of the Royal Commission on the 
Location of Industry was held at the Institution of 
Civil Engineers on Tuesday, October 5th, when 
evidence was submitted by the Ministry of Health. 
The Commission consists of the Chairman, Sir 
Montague Barlow ; Sir Arthur Robinson, Sir William 
Whyte, Sir Francis Joseph, Professor Patrick Aber- 
crombie, Professor J. H. Jones, Mr. D’Arey Cooper, 
Mr. G. W. Thomson, Mr. Sidney A. Smith, Mrs. 
Lionel Hichens, and Mrs. A. V. Hill. The Chairman, 
in outlining the terms of reference, said that they 
included an inquiry into the geographical! distribution 
of the industrial population of Great Britain, and 
the social, economic, and strategical disadvantages 
which arose from the concentration of industries in 
large towns or in particular areas. The growth of 
London alone, he pointed out, had in the ten or twelve 
years before 1933 been something like 1,250,000, 
almost exactly the same figure as the growth of the 
whole of Great Britain. In addition to London, there 
were six other areas in Great Britain having popula- 
tions in excess of one million, and taking these with 
London the rate of growth had been substantially 
in excess of the rest of the country. The problem 
was already acute in the times of Queen Elizabeth 
and James I, and similar tendencies had been noted 
in Paris, Berlin, Rome, New York, and Sydney. 
The memorandum of evidence submitted by the 
Ministry of Health was read by Sir John Maude, 
Deputy Secretary of the Ministry, and Mr. T. H. 
Sheepshanks, Assistant Secretary. It was stated 
in the memorandum that local government activities 
were not considered to be a primary factor in deter- 
mining the location of industry. Such factors as 
location of raw materials, the provision of power, 
the accessibility of markets, transport facilities, 
and the supply of labour, were usually determining 
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A Study of Heat Transfer in an 
Annealing Furnace. 


. By EDWARD 4G. 
N the present article it is proposed to indicate the 
application of fundamental principles of com- 
bustion and heat transfer to the general design of an 
oil.fired annealing furnace for steel castings. 

The car-bottom furnace is a very popular type, on 
account of the facility with which it can be loaded and 
discharged, and we will select this for our present 
investigation. 


DaTa. 


The usual temperature to which ordinary mild 
steel castings have to be raised, for annealing and the 
relief of casting stresses, is 1650 deg. Fah., and conse- 
quently the furnace walls will have to be maintained 
at about 1750 deg. Fah. to provide a suitable heat 
gradient. 

The fuel oil generally used has a specific gravity of 
about 0-95 (say, 17 deg. Beaumé) at 60 deg. Fah., 
corresponding to the grade known as * Bunker C.”’ 

The lower calorific value of this oil may be taken 
as 18,500 B.Th.U. per pound. It requires to be 
heated to about 180 deg. Fah. to attain a viscosity of 
about 300 Saybolt seconds, which is suitable for 
atomisation. 

The general features of the furnace considered are 
shown in Fig. 1. 

The wall construction will consist of 9in. of first- 
class fire-brick, backed by a total thickness of din. of 
insulating brick, the sides of the furnace being enclosed 
in a plated steel shell. 

The roof construction is substantially the same, 


FIEGEHEN, 


M.I. Mech. E. 

furnace will always cool down appreciably, for the 
oil is shut off at this time and much cold air will be 
introduced. 

Further, the heavy rate of radiation from the 
furnace walls to the cold castings when first intro- 
duced reduces the temperature of the face of the fire- 
brick considerably so that, when the furnace has 
been closed after the introduction of a new charge 
and the oil has been turned on, a few minutes are 
required before the furnace walls regain their normal 
surface temperature. 

Considering these various factors we will allow a 
heating period of one hour. 

After the castings have reached 1650 deg. Fah. 
the metal has softened to the extent that it will 
yield to any casting stresses and thus eliminate them. 

This yielding is of a plastic nature and experience 
teaches us that it takes time. 

It has therefore been the annealer’s practice to 
“soak ” the castings in the heat whilst this plastic 
relief of stress is occurring. 

In the present instance a period of 40 min. 
‘*‘ soaking’ would be ample, giving a total time in 
the furnace of 100 min. 

Allowing 10 min. for changing cars, the cycle time 
of annealing becomes 110 min. and the continuous 


1],000 x 60 





capacity of the furnace 110 = 6,000 Ib. 
per hour. 
In order to avoid the possibility of direct flame 
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Fic. 1—DETAULS OF 


and for the sake of simplicity we will assume that the 
brickwork of the car bottom and of the doors has the 
same thermal properties as that at the sides. 


LoaDING. 


For this type of furnace it is usual to allow a loading 
of about 60 1b. per square foot of hearth area per 
hour. 

The nominal hearth area in this instance is 20ft. 
by 9ft. and it will be shown that the heating period 
should be one hour ; consequently the usual charge 
will be 20ft. by 9ft. by 60= 10,800 (say, 11,000 lb.). 

In Joading, skids are first placed upon the floor of 
the car in order to support the castings, say, 6in. 
clear of the floor, thus allowing a free passage for 
furnace gases below the pile. 

In placing the castings an effort should be made to 
expose as much of their surface as possible to radiant 
heat from the furnace walls and the flames. 

Radiation, like light, proceeds in straight lines and 
parts in shadow receive no radiant heating. 


RatTE OF HEATING. 


We will assume that the maximum thickness of the 
castings to be annealed in the present case is lin. 

Being charged cold at 60 deg. Fah. and attaining 
1650 deg. Fah., the temperature rise is 1590 deg. Fah. 

It has been found that, in order to avoid cracking, 
the rate of rise in temperature must be controlled, 
so that injurious stresses due to unequal expansion 
may not be set up. 

Mild steel is not so sensitive as alloy steels in this 
respect, but it is considered good practice to limit the 
temperature gradient, within the metal, to 12 deg. to 
\5 deg. Fah. per inch. 

In the case of thick castings, ingots and rolls, 
control of the rate of temperature penetration is the 
paramount consideration. 

A simple rule that suits an application such as the 
present is to allow five minutes’ heating time for each 
tin. of casting thickness, measured from the heated 
side. 

In conformity with this rule the castings would 
have to remain in the furnace 8x5=40 minutes 
before they attain the full temperature throughout. 
This allowance is, of course, understood to be net 
time under stable conditions. 

In the operations of charging and discharging the 





ANNEALING FURNACE 


impingement on the castings, the height of the load 
on the car in this furnace will not exceed 2ft. 6in. 
The width of the door openings is 7ft. 6in., so that, 
to clear this, we may assume the width of the load 
as 7ft., and the length of the load will be 18ft., which 
leaves lft. clearance at each end. 

These dimensions leave ample space for the free 
circulation of the hot gases down the sides of the pile. 

Regarding combustion chamber volume, it will 
be found that, above the level of the top of the charge, 
the volume of the furnace is 420 cubic feet. 

It is usual to allow 1 cubic foot for the develop- 
ment of 40,000 B.Th.U. per hour, and, according to 
this rule, the volume available will be suitable for the 
development of 40,000 x 420= 16,800,000 B.Th.U. 
per hour. 

It will be shown later that 595 lb. of oil are burnt 
in this furnace per hour, developing 595 x 18,500 
= 11,000,000 B.Th.U. per hour, so that the provision 
of combustion space is ample. 

It is essential that the castings should be heated 
as uniformly as possible—there should be no hot or 
cold spots. 

Since the burners are generally set at right angles 
to the longitudinal axis of the furnace, the side walls 
tend to get hotter than the fire-brick on the doors. 

This can be rectified by placing each end burner 
fairly close to the adjacent door, and equalisation 
of the flow of furnace gases can be secured by 
intelligent location of the flue vents, which should 
be of sufficient number to ensure good distribution 
and of such size as to reduce the speed of the gas 
efflux to a moderate value. 

In order that each duct should evacuate its proper 
share of gas, there must be the same pressure drop 
from all ducts to the entry to the stack, and the 
side flues and connecting flues should be proportioned 
to ensure this as far as possible. 

The direction of flow of furnaces gases cannot, 
however, be closely predicted, and if it is found in 
operation that the distribution of heat is not uniform, 
the pulling power of some of the openings may be 
easily decreased by inserting a loose fire-brick. 


Heat Input. 


In what follows we shall consider the ‘‘ heating ”’ 
period of 1 h. only. 





We find, by reference, that | lb. of steel at 1650 deg. 





Fah., reckoned from a room temperature of 60 deg. 
Fah., contains 250 B.Th.U. 

To bring the normal charge of 11,000 lb. of castings 
to 1650 deg. Fah. will thus require an input of 
11,000 x 250= 2,750,000 B.Th.U., and this has to be 
supplied by the combustion of oil. 

The internal conditions of heat transfer in the 
furnace may not worry the user, provided that he 
can heat castings uniformly without oxidization or 
cracking and with a reasonable expenditure of fue! 
and time, but even a rough analysis, which is all 
that we can here attempt, may be useful to the 
designer of such a furnace as an indication of the 
means by which satisfactory results may be attained. 

Anyone who has made a serious attempt to analyse 
the transference of heat in furnaces will be aware 
of the difficulties of estimation encountered at every 
step, the broad assumption that must be made, and 
the paucity of formule that will reasonably fit the 
assumed conditions. 

Heat TRANSMISSION. 


We know broadly that the heat developed by the 
burners is transmitted to the castings in three ways— 
by radiation, by convection, and by conduction- 
and that the rate of transfer by all three methods is 
dependent upon the temperature gradient available 
between the bodies concerned. 

Radiation is known to be a much more effective 
mode of heat transfer than the others, and every 
effort should be made to facilitate its action. 

Heated bodies give off energy in the form of rays 
of various wavelengths. 

When these rays, travelling in straight lines, strike 
an adjacent object they are reconverted into heat, 
which is known to be a special form of atomic 
vibration. 

Now, if the castings are fairly closely piled upon 
the platform of the car, we may assume that the 
total surface of the pile, exposed to direct radiation 
from the heated furnace walls, will correspond, at 
least, to that of a rectangular prism enclosing the 
pile, namely, 18ft. by 7ft. by 2-5ft. 

Of this area we may reckon, perhaps, that the 
surface of the pile opposed to the roof, sides, and ends 
of the lining are fully effective. 

On the bottom of the pile we should expect radiation 
to be less intense and we will only take this area 
as 50 per cent. effective. 

This gives us a total effective receiving area to 
radiation from the fire-brick of : 


Sq. feet. 
Top of pile+50 per cent. of bottom, 1-5 
x 18ft. x 7ft. fa Sar ase apace ape, eee 
Sides and ends of pile, 2 « 25ft. x 2+ 5ft. --. = 126 
Total... = 314 


The radiating surface of furnace walls, opposed 
to the above area, and assuming again that the floor 


‘|area is only 50 per cent. effective, will be: 


Sq. feet. 
Roof area+50 per cent. of floor area, 1-5 
x 20ft. x 9ft. nt gg ty BRE ae eer = 270 
Sides and ends, 2 x 29ft. x 4ft. : 382 
Total > 502 


Now, bodies at all temperatures above absolute 
zero (—460 deg. Fah.) radiate waves of energy and 
transmit radiant heat in proportion to the fourth 
power of their absolute temperature. 

Between two bodies, radiation is mutual. 

When two adjacent bodies are at different tem- 
peratures the hotter body radiates more energy 
to the colder than the latter radiates back to it ; 
consequently, the amount of energy in the latter 
increases by the difference in exchange, and the 
temperature of the colder body will rise, owing to the 
conversion of this energy into heat, the rise of ten\- 
perature depending upon its weight and specific heat. 

When radiation falls upon a coloured or polished 
body, some of the rays will be reflected and only the 
proportion that are absorbed will be converted into 
heat ; but when radiation falls upon a dull black 
surface, incapable of reflection, then all the incident 
rays will be converted into heat. 

These phenomena are well illustrated by the familiar 
Crookes radioscope, consisting of a group of small 
dises supported at the ends of cross arms, the whole 
revolving upon a vertical pivot and enclosed in a 
partially exhausted bulb. 

In one sense of rotation the faces of the discs are 
silvered, whilst the backs of the discs are painted 
a dead black. 

These black surfaces absorb radiation perfectly 
from an external heated body, whilst the bright 
surfaces reflect. the rays and absorb very little. 

The black surfaces become heated by the radia- 
tion, and the expansion of the adjacent air produces 
sufficient reaction to rotate the group upon the pivot. 

It has been proved, experimentally, that in the 
interior of a closed heated furnace ‘‘ black-body ”’ 
conditions of fuel radiation may be assumed to exist, 
irrespective of the colour or reflecting capacity of the 
transmitting and receiving surfaces, reflection will 
certainly take place, but since the radiated energy is 
not permitted to escape all is ultimately absorbed. 

The accepted formula for ‘‘ black-body ”’ radiation 
is that of Stephan and Bolzmann, expressed as 
follows :— 


r 4 
B.Th.U. per square foot per hour=0- 162 (rea) 


where T is the absolute temperature of the body 
(T deg. F.+460 deg.) emitting radiation. 
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The denominator 100 is introduced for convenience 
to avoid large numbers in the fourth powers and to 
compensate for this denominator the original coeffi- 
cient has been adjusted to that given above. 


RADIATION. 


The radiating surfaces concerned in this problem 
may be summarised as under :— 

Flame.—(Luminous or semi-luminous combustion 
gases), which in this case may be assumed at an 
average temperature of, say, 2500 deg. Fah. (2960 deg. 
absolute). 

The radiant energy emitted by the flaming gases 


4 
will then correspond to a transfer of 0-162 x (To) 
= 124,300 B.Th.U. per square foot of flame surface 


per hour. 

Burnt Gases in Furnace.—-Yhese also radiate heat 
and will be considered later. 

Fire-brick Furnace Walls.—These will radiate heat 
according to their temperature of 1750 deg. Fah. 
(2210 deg. absolute), as under :-—- 


DY 4 
B.Th.U. per square foot per hour=0- 162 (7) 


= 38,600. 

Surfaces of Castings._-These will also radiate heat, 
according to their temperature : 

(a) When introduced at 60 deg. Fah. (520 deg. 
absolute) into the furnace, 

~~ . 520\ 4 
B.Th.U. per square foot per hour=0- 162 100 
118. 

(6) When they have acquired half their ultimate 
temperature rise and are at 855 deg. Fah. (1315 deg. 
absolute), 

B.Th.U, per square foot per hour=0- 162 ( 
= 4830. 

(c) When up to temperature at 1650 deg. Fah. 

(2110 deg. absolute), 


“an ) ‘ 
100 


9 4 
B.Th.U. per square foot per hour=(- 162 (Fa) 


= 31,550. 


DISTRIBUTION OF RADIATION. 


We will now make an attempt to ascertain in a 
general way how the above radiant heat is distributed. 

This will involve making assumptions that cannot 
be supported by proof, but in spite of this some 
imsight may be gained of the relative importance of 
the heat transfers considered and the effect of this 
relation on the design of the furnace and its loading. 

Six burners would be suitable for a furnace of this 
size, and these would be staggered in location as 
shown in Fig. 1, to ensure uniform distribution of 
heating. 

The length of the flame from an oil burner depends 
upon the time required to complete combustion of the 
globules of atomised oil and this again depends upon 
the temperature of surrounding gases and radiation 
from the walls. 

Observation indicates that in the present case the 
flames will shorten until they are about 4ft. long, 
when the furnace is working normally. 

The apex angle of the flame cone will appear to be 
about 10 deg., which will give us a diameter at the 
farther end of the cone of, say, 9in. 

The flames radiate heat to the castings below them, 
as indieated in Fig. 2, in which it is seen that the 
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Let us neglect radiation to the furnace gases, for 
if they are transparent they will absorb little. 

Taking the case of one ray, starting from the surface 
of the casting and travelling thence in a straight line. 

It has the choice of impinging either upon the flame 
cones or upon the walls of the furnace above the level 
of the pile. 

The relative areas thus available are :— 


Sq. feet. 
Flame cones, 6 x 1-91 wae 11-46 
‘“* Visible ’’ furnace walls— 
Roof, 9 x 20 180 
“rae 42 
Two sides, 2 1-5 20 60 
— =282 


It is, we think, reasonable to suppose that the back 
radiation from the pile will be distributed according 
to the area of the targets presented to it, as above, 
and on this assumption the flames will receive 610,000 
x 11-46/293-46=23,900 B.Th.U. per hour, show- 
ing a net transfer from flames to castings of 1,425,000 
— 23,900= 1,401,100 B.Th.U. per hour. 

On the same basis, when the castings finally arrive 
at the full temperature of 1650 deg. Fah., they will 
receive, as before, 1,425,000 B.Th.U. per hour, and 
radiate back 18 x 7 x 31,500 x 11-46/293-46= 155,000 
B.Th.U. per hour, showing a net transfer of 1,425,000 
— 155,000= 1,270,000 B.Th.U. per hour. 

It has been shown that the total heat input into 
the castings amounts to 2,750,000 B.Th.U. per hour. 

In the above discussion we have considered only 
the direct radiation from the flames to the upper 
surface of the pile, ¢.e., that portion of its surface that 
is ‘‘ visible ” from the location of the flames. 

In spite of the unavoidable crudeness of such an 
analysis, it will, we trust, serve to indicate what a 
large proportion of the total heating may be due to 
direct radiation from the flames and the desirability of 
arranging combustion conditions to keep their tem- 
perature as high as possible. 

Turning now to the transmission of radiant heat 
from the flames to the furnace walls, it will be logical 
for us, after having devoted 146 deg. of the circum- 
ference of the flame cone to radiation to castings, to 
devote the remaining 214 deg. to radiation to furnace 
walls. 

The area of this portion of the flame cone will be 
mx 4:54 214 deg. 
12 x 360 deg. 
flames (at 2500 deg. Fah.) will radiate 6 x 124,300 

< 2-8=2,080,000 B.Th.U. per hour. 

The area of the furnace walls “in sight’? of the 
burners will be about 282 square feet, as above, 
whilst the six-flame segments have a combined area 
of 6 x 2-8=16-8 square feet. 

The furnace walls (at a temperature of 1750 deg. 
Fah.) will radiate 38,600 B.Th.U. per square foot 
per hour. 

The top surface of the pile presents an area of 
18x 7=126 square feet, and, in addition, its sides 
and ends are “ visible’’ from the above fire-brick 
area, and will add 25x2x2-5=125 square feet, 
making a target of a total area of 251 square feet. 

Then, making the same assumptions as above, the 
back radiation to the burners may be 282 x 38,600 
x 16+ 8/267-8=686,000 B.Th.U. per hour, showing a 
net transfer of 2,080,000 — 686,000 = 1,394,000 B.Th.U. 
per hour. 





=2-8 square feet, and six 


CONVECTION. 


The heated furnace gases will convey heat to the 
castings by convection, and, in seeking some indica- 
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FIG. 2—ANGLES OF RADIATION FROM BURNERS 


included angle of radiation from the flames averages, 
say, 146 deg. 

The average surface of a flame cone segment 
emitting direct radiation to the top of the pile will 


mx 4:54 146 deg. 
12 x 360 deg. 


When the castings are cold it has been shown that 
their heat radiation is negligible (118 B.Th.U. per 
square foot per hour only); consequently the top 
of the pile will receive practically all of the radiation 
from the lower ares of the flame cones amounting to 
6X 1-91 X 124,300= 1,425,000 B.Th.U. per hour. 

This rate of transmission falls immediately, for the 
surfaces of the castings soon rise in temperature and 
commence to radiate back appreciably. 

When the surface of the castings has risen halfway 
—to 855 deg. Fah.—-they will radiate 18 x7 x 4830 
= 610,000 B.Th.U. per hour. 

This radiant heat reaches all objects within 
“ sight ’’ of the upper surface of the castings—to the 
furnace walls—to the furnaces gases and to the flames. 

Now how much is reabsorbed by the flames ? 


== 1-91 square feet. 





thus be, say, 





tion of the extent of heat transfer by this means, it 
will again be necessary to make arbitrary assumptions. 

The rate of transfer by convection depends upon 
the speed at which the gases sweep the surfaces and 
upon the temperature gradient available. 

The thermal efficiency of a furnace of this type, 
when in continuous operation will be shown later to 
be about 25 per cent.; consequently, the oil burners 
must consume 2,750,000 x 4/18,500=595 Ib. of oil 
per hour. 

The volume of flue gases (measured at 60 deg. Fah.) 
from | lb. of oil, burned with 40 per cent. excess air, 
will be approximately as under :— 


Ib. 


7-5lb. of air per 10,000 B.Th.U. calorific 





value of oil=7-5x 1-85 13-90 
Add 7 per cent. for other gases ... 0-97 
Add 40 per cent. excess air ... 5-57 

Flue gases per lb. of oil ... ... ... ... = 20°44 


The volume of 1 lb. of gases at 60 deg. Fah. may 
be taken at 13-3 cubic feet, 





Therefore, the volume at 1700 deg. Fah. (for the 
combustion of 595 lh. of oil) 
= 595 X 20-44 x 13-3 x 2160/520 
= 670,000 cubie feet (burnt in J h.). 


. 670,000 


This corresponds to a rate of 3600 186 cubic feet 





of gases per second, 

The area through which this gas passes on its way 
to the flue openings is difficult to assess, but may be 
assumed, for the purpose of illustration, to be equi- 
valent to an area of 20ft. by lft. on each side of the 
charge, and of 9ft. by lft. at each end, say, 58 square 
feet in all, so that the velocity of the gas is very 


low, viz., A = 3- 2ft. per second only. 

Assuming an average difference in temperature of, 
say, 100 deg. Fah. between the gas and the surface 
of the castings, the rate of heat transfer may he 
about 150 B.Th.U. per square feet per hour only. 

In the interior of the pile, the gas velocity and the 
rate of heat transfer will be still lower. 

This rough approximation indicates that a com- 
paratively small proportion of the heating is accom- 
plished by convegtion and the need for care in stacking 
the castings to expose as much of their area as possible 
to the direct radiation rays from the flames and 
furnace walls. 

The shadowed portions of the castings will receive 
heat indirectly by conduction from the surfaces 
receiving radiant heat and the balance by convection 
and radiation from passing gases. 


REMOVAL OF GASES. 


We have next to consider the removal of gases from 
the furnace when they are no longer hot enough to 
transfer heat efficiently. 

This will occur when they have dropped to a tem- 
perature of, say, 1700 deg. Fah. 

We have found that the flow of waste gases is about 
186 cubic feet per second. 

In practice an average speed of, say, 25ft. per second 
is considered suitable for gases entering furnace flues. 

We thus require 186/25=7-45 square feet of flue 
openings ; Yin. by Yin. is a convenient size for brick- 
work construction, having an area of 0-563 square 
feet, and of these 13-2—say, 14—openings will be 
required, seven openings on each side, arranged 
just above the level of the hearth, as shown in Fig. 1. 

The longitudinal location of these openings should 
receive some care, based upon experience, for this 
materially affects the distribution of the heating in 
the furnace. 

Each row of openings would lead directly into a 
side duct. 

Horizontal ducts below ground are usually rect 
angular with an arched roof and, in estimating the 
net area, it is usual to assume that a layer of stationary 
gas, lin. thick, exists all round the perimeter, blocking 
the passage to that extent; this is a convenient 
assumption and _ corresponds sufficiently with 
observations. 

Provision for easy access to flues is essential. 

In order to provide a velocity gradient to the 
stack, the area of the combining flue is usually 
made only 60 per cent. of the combined area of the 
feeding flues. 

We require a slight gas pressure in the furnace 
chamber for two purposes : 

(a) To prevent the infiltration 
through sand seals and cracks. 

(6) To provide a velocity head to ensure the 
escape of flue gases at the desired rate. 

In their passage towards and up the stack, the 
gases give up some of their heat to the brickwork and 
fall in temperature. 

If no recuperator is in use, we may assume the 
temperature of the gases at the bottom of the stack 
to be, say, 1500 deg. Fah., falling to 1300 deg. Fah. 
at the top, so that the average temperature of the 
gases in the stack will be 1400 deg. Fah. (1860 deg. 
absolute). 

To pass through the roof of the furnace building 
the ‘‘ effective height ” of the stack (measured from 
the roof of the furnace) may be, say, 30ft. 

In settling the internal diameter of a brick-lined 
plate-steel stack we have to consider facility for 
placing the brick linings; in this case, an internal 
dismeter of 2ft. 6in. will be selected. 

Allowing lin. gas layer all round, the net diameter 
becomes 2ft. 4in., giving an area of 4-27 square feet. 

The velocity of gas flow in the stack (average tem- 


186 _ 1860 


of cold air 





1400 deg. Fah.) becomes 


perature 4-27 2160 
=37-7ft. per second, requiring a draught of 
0- (37-7? 

eo 09 inches of water. 


The draught in the stack, due to buoyancy alone, 
ie Oe ] l ) 

, : y be 0-192 a 
neglecting friction, would be 0- 192 p (a T RT. 


; i i 
H’. inches of water=0- 192 x 14-7 x 144 — 
1 
~ 53-3 x 1860 
This gives an excess of draught (0-225in. of water) 


) x 30’=0-31b5in. of water. 
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to cover friction (which calls for a draught of about 
0-03in. of water in this case). 

It should be added that the oil burners, in injecting 
and inducing a large quantity of combustion air 
(186 cubic feet per second, measured at 1700 deg. 
Fah.), act, as forced draught fans, to produce an 
additional draught, so that the total draught avail- 
able becomes more than is required to evacuate the 
gases, and the flue damper has to be closed until 
flames commence to issue at the bottom of the door 
openings, indicating the desired slight gas pressure 
within. 

As a matter of interest we will investigate the 

draught produced by the oil burners. 
595 
3600 
second injected under a pressure of 30 lb. per square 
inch and at a temperature of 180 deg. Fah. 

595 x 19-47 
3600 
air per second, of which 33 per cent., or 1-06 lb. per 
second, is low-pressure atomising air (at a pressure 
of 2 lb. per square inch and a temperature of 500 deg. 
Fah.), whilst 67 per cent., or 2-15 lb. per second,’ is 
secondary air, induced at atmospheric pressure and 

temperature by the burner. 

The velocity acquired by the hot oil will be 2270ft. 
per second, of the atomising air 880ft. per second, 
whilst we shall assume that the entrained air enters 
the furnace at 20ft. per second. 


We have in this furnace =0-165 lb. of oil per 


This requires =3-21 lb. of combustion 


: . We 
Using the formula—momentum=-—— —we get :- 
g 





Ib.-sec. 

Momentum of oil - = 11-63 
a atomising air ... = 29-00 

- induced air = 1-34 

Total = 41-97 


The weight of burnt gases moved out of the furnace 
595 x 20-44 
3600 
velocity acquired by this under the impulse of the 
jets is 41-97/3-37=12-43ft. per second, corresponding 
0-118 x 12-43? 
2160 


per second is =3-37lb., so that the 


to a draught of =0-0085in. of water. 


LOW-PRESSURE FAN 


This fan has to deliver 1-06 x 60=63-8 lb. of air 
per minute at a pressure of 2 lb. per square inch at 
the burners. 

A turbine type fan direct connected to an electric 
motor is very suitable for this service. 

If we allow, say, $1lb. per square inch drop in 
pressure in the piping we shall require 2} lb. per 
square inch pressure at the fan and the volume of air 

63-8 x 13-3 14-7 


~ = 725 cubic feet 
17-2 





per minute will be 
per minute. 
2-5 x 144 725 
33,000 or 
Assuming 50 per cent. efficiency and a margin of 
25 per cent., the B.H.P. of the motor will be 


7.0% -95 
dot a ee 
0-50 ? 


The net H.P. required is 


Allowing an air velocity in the piping of 5000ft. 
per minute we shall require a 5in. pipe from the fan 
to the furnace. 


PREHEATING ATOMISING ArR. 


By preheating the atomising air better atomisation 
and a higher flame temperature may be secured. 

In the present case preheating can be accom- 
plished simply by causing the air on its way from the 
fan to the burners to pass through pipes laid on the 
back of the brickwork of the furnace arch, as shown 
in Fig. 1. We will arrange these pipes in two groups, 
each group feeding three burners and consisting of 
four lengths of 4in. pipe, each 18ft. long, connected 
in series. 

The amount of atomising air required by each group 
595 x 19-47 X 0°33 __ 


of three burners will be = 1900 Ib. 





per hour. 

We may assume that this air enters the super- 
heating pipes at 60 deg. Fah., since the slight heat 
gained in compression will have been dissipated in 
transmission. 

We will arrange to heat this air to 500 deg. Fah. on 
its passage to the burners. 

The average temperature in the pipe will thus be 
280 deg. Fah., at which the volume required for 1 h. 
supply is 1900 x 13-3 x 740/520=36,000 cubic feet. 
The velocity of the air in the 4in. pipe is : 


_ 36,000 x 144 
0-785 x 4? x 3600 

The inner face of the roof bricks being at 1750 deg. 
Fah., the temperature at the back of the fire-brick 
will rise in continuous working to 1237 deg. Fah. 
when equilibrium of heat transfer within the wall is 
reached. 

The internal surface of the pipes in this group is 
about 4x18xxx4/12=75-7 square feet, and we 
will assume that this surface attains an average 





=114-6ft. per second. 





temperature of 800 deg. Fah., which gives a tempera- 
ture gradient to the average gas temperature of 
800—280=—520 deg. Fah. 

Under these conditions the transfer of heat by 
convection from the pipe to the air may be at the 
rate of 2500 B.Th.U. per square foot per hour, giving 
a total input of 75-7 x 2500= 189,500 B.Th.U. 

Assuming the specific heat of the air to be 0-24 


189,500 
0-24 1900 = 416 deg. Fah. 
which, added to its initial temperature of 60 deg. 
Fah., gives a final temperature of 476 deg. Fah. 

The transmission of heat may be improved by 
imparting a swirling motion to the air. 

This may be done very simply by inserting at 
the entering end of each pipe a short length of sheet 
metal, say, 3fin. wide, twisted longitudinally into 
a long-pitch helix. 

We may now tabulate a heat balance sheet for 
this furnace as under : 


its temperature rise will be 


Approximate Heat Balance Sheet. 








B.Th.U. Per 
cent. 
Heat to castings, 250 x 11,000 2,750,000 ... 25-00 
Heat lost through furnace brickwork— 
Vertical sides and doors, 5-5 
x (204-11) x 2x 350 B.Th.U. 
per sq. ft. per hour ... 119,000 
Roof, 11x 20x 1-1x 350 
B.Th.U. per sq. ft. perhour 85,000 
Hearth, 20x 9x 350 B.Th.U. ‘ 
per sq. ft. per hour ... 63,000 
—— 267,000 ... 2-43 
Heat lost to flue gases— 
(Sp. ht.=@- 26) 
595 x 20-44 x 0°26 x (1700 
meNNOL incc ghee: ianey. <n, soe y DR OERO 
10 per cent. infiltration of air 517,000 
——— 5,687,000 ... 51-75 
Heat lost to outgoing car— 
(Av. sp. ht.=0- 195) 
16,800 x 0-195 x (1200— 500) 2,296,000 ... 20-82 
Heat input, 595 x 18,500 ... 11,000,000 ...100-00 


Jt will be observed that the thermal efficiency 
of the furnace is approximately 25 per cent., as has 
been assumed. 

The large heat loss (51-75 per cent.) to the out- 
going flue gases is a feature common to all high- 
temperature furnaces. 

Much of this heat may be recovered for further 
use by the installation of a recuperator or by a waste- 
heat boiler ; the commercial value of such recovery 





will depend largely upon the general lay-out of tho 
plant and the demand for such heat. 

The brickwork and structure of the outgoing 
car will carry much heat out of the furnace, for 
considerable cooling will take place before the 
castings are cold enough to be removed and the 
necessary time has elapsed for reloading the car and 
for placing it once more in the furnace. 

This loss depends so much upon the conditions of 
operation that only a rough guess at the average 
temperature drop in the car can be offered. 

When the necessary floor space is available and the 
capital expenditure is warranted, a duplex furnace 
may be installed having a fore chamber in advance 
of the furnace proper. 

On leaving the furnace a heated car is left in the 
fore chamber alongside a freshly loaded car carrying 
cold castings on their way to the furnace. 

Whilst waiting its turn for admission to the furnace 
chamber, the castings upon the latter car absorb 
considerable heat from those on the loaded car, 
which are falling in temperature in consequence. 

Some of the available heat may also be used 
for raising the temperature of the combustion air 
and oil. 

Compared with an electrically heated furnace 
the efficiency of the oil-fired annealing furnace is 
low, but the capital outlay involved is much less. 
It has been seen that devices may be added to increase 
the overall efficiency of the operation of the latter. 

It will rest with the management to consider the 
relative cost of the heating medium to the total cost 
of the operation, including labour, upkeep, and 
overhead charges. 

Continuous operation reduces the incidence of 
both upkeep and overhead charges and reduces the 
amount of oil burnt per ton of castings annealed. 

Before installing fuel-saving devices the engineer 
should satisfy himself that the annual savings 
effected exceed the additional annual charge on the 
furnace sufficiently to justify its installation. 

In steel foundry operation, annealing is only one 
operation of a sequence from stock pile to shipping 
dock. 

Any breakdown of furnaces is liable to upset a 
delivery schedule very seriously; consequently, 
the furnace construction should be of the best, 
duplication of parts should be studied, and spares 
should be available for immediate installation when 
required. 








Engineering and Marine Exhibition 
at Olympia. 


No. 


IV. 


(Continued from page 362, October Ist.) 


CHANCE BROTHERS AND Co., Lp. 

E have on many previous occasions referred to 

and given technical particulars of the glass silk for 
heat and sound insulation manufactured by Chance 
Bros. and Co., Ltd., of Firhill, Glasgow. Repre- 
sentative examples of this material were to be seen on 
the firm’s stand at Olympia. The problem of measur- 
ing the effectiveness of insulating material is naturally 
one in which the firm takes considerable interest. At 
the present time the means of specifying for insulation 
are somewhat unsatisfactory, and the firm once 
experienced an inquiry for a guarantee that the tem- 
perature of the outer surface of the insulation should 
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FIG. 52—TEST OF INSULATION CALORIMETER—CHANCE 


not exceed a stated figure while neither the tempera- 
ture of the hot surface nor the ambient temperature 
had been ascertained ! What is clearly required is a 
means accurately of measuring the rate of heat loss 
from the surface of the insulation. This measurement 
can be made by simple thermometry at the surface, 
but is subject to so many chances of error that only 
an experienced tester is likely to produce consistent 
results while the emissivity of the surface is always a 
doubtful factor, so that though the temperature 
obtained may be accurate, the resulting calculation 
of heat loss may be wrong. To meet the need the 
firm has developed a surface calorimeter which is 
said to give accurate results without the need for 





such great care and which overcomes the “ emissi- 
vity ” difficulty in ingenious fashion. The problem 
the instrument is designed to meet is that of measuring 
the heat loss directly regardless of the type of surface, 
whether rough or smooth, white or black. A resist- 
ance wire is encased in a band so thin that it can be 
regarded for practical purposes as having a heat con- 
ductivity of unity. The band is attached to the 
surface to be tested by a smear of a suitable tacky, 
but non-drying oil. The temperature is measured by 
the variation in the resistance of the wire and because 
the band imposes on the surface under test a known 
emissivity thereby producing standard conditions, 
the temperature reading is also a direct measure of 
the heat loss. As some doubt was felt as to the 
validity of this principle of substituting the standard 
emissivity of the band for the unknown emissivity 
of the surface to be tested, the matter was submitted 
to the National Physical Laboratory. The two 
graphs reproduced in Fig.- 52 show the figures 
obtained by the Laboratory in its tests. They relate 
the measurements taken by the instrument to the 
rate of heat loss on three different surfaces and to the 
difference in temperature between those surfaces and 
the ambient air. It will be seen that though the 
three different surfaces showed different temperatures 
for the same rates of heat loss, i.e., that their emissi- 
vities were not the same, the readings of the instru- 
ment varied consistently with the rate of heat loss 
from any of the surfaces. The complete equipment 
consists of a resistance band with compensated 
leads, a resistance bridge of the slide wire type with 
equivalent resistance at atmospheric temperature, a 
galvanometer and a dry battery. It is therefore easily 
portable. The scale of the measuring instrument is 
graduated directly in terms of B.Th.U. per square 
foot per hour of heat loss. The only condition neces- 
sary to obtain consistent results, it is claimed, is that 
the instrument should be shielded from draughts. 


Tue Arro Bruso Company, LTD. 


A self-feed paint brush machine, made in two types, 
was shown on the stand taken by the Aero Brush Com- 
pany, Ltd., of 8, Newington-causeway, London, 
8.E.1. The apparatus consists of an outer container, 
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constructed to hold airpressure, and an inner container 
to hold paint, varnish, enamel, &c. By means of a 
hand-operated pump sufficient pressure is obtained 
to force the paint through tubing into the paint brush. 
It is said that one pumping will operate the machine 
for several hours. The flow of paint is controlled on 
the brush itself by a lever, which when depressed 
allows the paint to flow to the end of the bristles. 
The machine is portable, since it weighs only 20 lb. 
It is claimed that it can be easily cleaned by an 
unskilled workman. 

A smaller machine, known as the hand-pump 
model, works on the same principle, but the pump is 
operated by hand, as often as required. In this 
arrangement the pump is embodied in the tubing 
between the container and the brush and is operated 
by the painter’s free hand. 


Ozonarz Lrp. 


The exhibits on the stand of Ozonair Ltd., of 
Ozonair House, St. Leonard-street, London, S.W.1, 
showed the application of Ozonair apparatus for the 
electrical production of ozone. As is well known, 
this type of apparatus is applicable for ventilation, 
heating, water purification, and food preservation, &c. 

A complete model plant for installation in theatres, 
public buildings, offices, &c., consisting of an air 
filter and washer, a cased centrifugal fan, an electric 
motor, and ozone plant, capable of dealing with about 
60 cubic feet per minute of cleaned and purified air, 
was shown in operation. Another exhibit shown work- 
ing was a combined heating and ventilating unit for 
factories and warehouses. Each unit can ventilate 
about 3000 square feet of floor space. An “ Ozonair ” 
pure air plant was also shown. These plants are used 
when a pure and sterile air is required in places such 
as breweries, food factories, and others where food- 
stuffs are handled. 


THE Nic MANUFACTURING CoMPANy, LTD. 


On the stand taken by the Nig Manufacturing 
Company, Ltd., of 3-9, Dane-street, High Holborn, 
London, W.C.1, there was to be seen a wide range of 
drawing-office and print room requisites. The Nig 
‘* Dial Control”? horizontal electric photo copying 
machine is shown in the accompanying engraving, 
Fig. 53. This machine is made in two sizes for 
dealing with prints up to double elephant size (42in. 
by 28in.) and antiquarian (54in. by 32in.), respec- 
tively. Alternating or direct-current consumption 

















Fic. 53—PHOTO COPYING MACHINE—NIG 


is said to be 10 amperes. The arc lamp is fully cradled 
and is actuated by means of a dial-controlled travers- 
ing gear. Prior to making an exposure the traversing 
gear is wound up by means of the handle shown on 
the right-hand side of the illustration, and the dial 
control set for the desired exposure time. The 
exposure is completed in one traverse of the lamp. 
The prints are held between the canvas and the glass 
bend when loading, so that they cannot slip, final 
tightening being effected by means of a small ratchet 
lever. 

The machines are very simple to operate and can be 
rapidly dismantled for cleaning. The lamp glasses 
and carbons are readily accessible, even when hot, 
since the complete lamp can be lifted bodily from the 
machine. The lamp is constructed with two cast 
side frames fastened by tie rods and with a reflector 
back. The left-hand frame is open for cleaning the 
lamp glass and changing carbons. The main glass 
bend is mounted in rubber channel cushions, held in 
position by two screws only. 

Conversion to a double-sided lamp is simple and 
cheap and parts for so doing are available if desired. 
It is claimed, however, that the output of one side, 
as a result of the saving in time effected by the dial 
control, is so rapid that one operator is fully occupied 
in dealing with it. When higher outputs are required 
a continuous machine should be employed. 


Nig blackline process, was demonstrated , together with 
the developing machine necessary. The process 
employs specially sensitised paper, which, after 
exposure in the usual manner, is passed over the roller 
of a small developing machine. The result is a black 
line print, which is ready for use, no washing or 


sponging being necessary. e developer solution is 
fed from an inverted bottle on to the roller, which 
can be operated by hand or by means of an electric 
motor. The sensitised papers are made in a number of 
grades, including a duplex positive phototissue, which 
is claimed to be the thinnest air mail paper in the 
world, weighing but 18 grammes per square metre, or 
producing three double elephant prints per ounce 
weight. This material is backed by a thicker paper, 
which can easily be peeled off when the print has been 
exposed and developed. 


NEGRETII AND ZAMBRA. 


The firm of Negretti and Zambra, of 38, Holborn- 
viaduct, London, E.C.1, exhibited a selection of its 
well-known marine engineering instruments, as used 
on many modern types of vessel. Included in these 
exhibits are dial thermometers, constructed with 
direct-acting mercury-in-steel movements, suitable 
for indicating steam, funnel base, turbine, hold, and 
air heater temperatures. 

A new type of the rigid stem model, shown in the 
engraving, Fig. 54, is fitted with a spiral spring which 
is stated to eliminate the possibility of damage being 
sustained as a result of 
vibration, in particular the 
vibration which occurs on 
high-speed oil engines. 
Recording thermometers 
suitable for steam, air, feed 
water, lubricating oil, &c., 
temperatures were shown, 
The latest form of these 
instruments is the ‘‘ Mer- 
steel’’ thermometer, with 
@ mercury-in-steel move- 
ment and a simple mech- 
anism providing overload 
and underload safety re- 
leases. Dial gauges for fan 
pressures or suction are 
made with all-metal move- 
ments which incorporate 
non -corrodible materials 
in their construction. In 
addition, there is to be 
found on the stand a 
range of recording pres- 
sure ‘gauges, dial contents 
gauges, thermo - couple 
pyrometers, and electric 
resistance thermometers. 

The “ Barnsbury ”’ type 
recorder for very low 
pressures has a non-corrodible metal diaphragm 
movement ; for high pressures a phosphor-bronze 
or tempered steel Bourdon tube is employed. All 
the above-mentioned instruments, although largely 
used for marine purposes, are also suitable for genera] 
engineering and industrial purposes. The exhibit 
included a selection of automatic controllers for 
temperature, pressure, and humidity. All these 
instruments are mounted in cast iron moisture-proof 
cases and are manufactured at the maker’s works at 
Barnsbury, London. 

















Fic. 54—DIAL THERMO- 
METER—NEGRETTI 


Foster INSTRUMENT CoMPANY, LTD. 


Electrical temperature measuring instruments 
were exhibited by the Foster Instrument Company, 
of Letchworth, for industrial and laboratory use. 
Thermo-couple, optical, and fixed focus radiation 
pyrometers were shown, together with electrical 
distance thermometers. Both indicating and record- 
ing instruments were displayed. Multi-strip recorders 
are capable of producing up to six records in different 
colours on a single chart. All the instruments have 
the firm’s patented ‘“ Resillia’’ system of spring 
mounting for the pivot and jewel bearing of the 
moving coils, to make the instrument immune from 
the damaging effects of vibration and shocks. “‘ Lamp- 
Bridge ”’ optical pyrometers for measuring tempera- 
tures above 700 deg. Cent., incorporate a Wheatstone 
bridge and a lamp as a combined unit, which can be 
interchanged without recalibration of the movement. 
The optical pyrometer exhibited is an improvement 
on that shown at the last Engineering Exhibition. 
A longer scale and vernier rheostat are now incor- 
porated. 

The electrical distance thermometers are par- 
ticularly suitable for use in refrigeration chambers, 
chemical works, &c. They can be operated directly 
from A.C. or D.C. lighting mains or where necessary 
they are supplied for battery operation. Multi-point 
indicating equipments comprising a single instru- 
ment and switchboard are available. 

Besides pyrometers of the normal indicating and 
recording types, there were shown automatic tempera- 
ture-controlling pyrometers for use with oil, gas, and 
electrically heated apparatus, including the “ Flexi- 
push ”’ controlling and indicating instrument, notable 
foritssimplicity. Introscopes for the detailed examina- 
tion of condenser tubes, gas bottles, &c., were also to be 
seen on this firm’s stand. Consisting of a low power 





diameter and incorporating an electric lamp for 
illuminating interior surfaces, the instruments can be 
used with considerable advantage for the detailed 
examination of parts liable to be adversely affected 
by corrosion or strain. 


GENERAL REFRACTORIES, Lrp. 

The importance of refractory materials to the 
foundry and shipbuilding industries was demonstrated 
on the stand, in the Foundry Trades Section of the 
Exhibition, of General Refractories, Ltd., of Genefax 
House, Sheffield, 10. An interesting display was 
given of foundry moulding, silica sands, and refractory 
materials. 

The use of synthetic moulding sands ensures better 
standardisation than can be obtained with natural 
sands. Yorkshire sand is of a synthetic nature and 
its production is kept under careful laboratory 
control. It is claimed, therefore, that perfect 
standardisation is obtained with the various grades. 
Tor Rock sand is stated to be a moulding sand 
from the Midlands, which has the heavy bond, 
the coarse grains, and the high permeability of a 
Scottish rock sand. There are over fifty different 
grades of steel, iron, and non-ferrous moulding sands 
produced by this company. 

In addition, there were exhibited several types of 
basic and neutral refractories, including Magnesia, 
Supermag, Diazite, and the new basic refractories 
Saxpyre and Spinella—which have a basis of chrome- 
spinel. These bricks are of similar composition, but 
possess differing physical characteristics. Saxpyre 
bricks are suitable for the bottom part of the furnace 
lining from the hearth to the slag line, whereas 
Spinella bricks are suitable for the upper structures, 
which are subjected to conditions of greater tempera- 
ture fluctuation in open-hearth and electric furnaces, 


Witts Pressure Fittep Joint Rive, Lrp. 


An interesting new form of joint ring, or packing, 
for flanged joints and unions was shown by Wills 
Pressure Filled Joint Ring, Ltd., of Salmon Parade, 
Bridgwater. One form of its application is repre- 
sented in Fig. 55. 

These packings are hermetically sealed metallic 
rings containing gas under pressure. The actual 
construction of the ring is not disclosed, but 
is achieved by manipulating the metal or tube, 
which may be copper, cupro-nickel, Monel, or other 
suitable metal, into the required form, round, oval, 
or other shape necessary, the two ends being welded 
together. 

The joint rings are filled with a non-explosive gas 
under pressure, providing a considerable degree of 
resilience cold. A definite increase in resilience is 
obtained from any increase in temperature. The 
internal pressure may be varied to suit particular 
applications. The gas used to create the internal 
pressure cannot liquefy at any temperature above 
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minus 146 deg. Cent. The force exerted on the flange 
or other joint faces by the internal pressure, which is 
the basic feature of these rings, effects a perfect seal 
with a minimum of tension on the bolts or other 
clamping media used in drawing the faces together. 
Pressures up to 20,000 lb. per square inch, at room 
temperatures, have been held for a period of fourteen 
months with only 5 per cent. drop in that pressure. 
Joints fitted with these rings, subjected to tempera- 
tures above 1000 deg. Fah. at 250 Ib. per square inch, 
have, it is said, been found perfect. 

It is possible to break a joint by unscrewing the 
nuts until the joint leaks copiously and to remake the 
joint by simply screwing up the nuts again. This, it 
is claimed, may be done an indefinite number of times. 
The joint, under these conditions, is free from any 
possibility of blowing-out trouble. Further in this 
connection, when using these rings between plain 
flanges, should a joint in a line of piping require 
replacement, it is only necessary to remove a sufficient 
number of bolts to allow the old joint ring to be taken 
out and a new one put in place between the flanges. 
It is essential that the rings should be either 
between two flat flanges or housed in rectangular 
grooves, in which they should be an easy fit. They 
should not be housed in round grooves. They are 
made in sizes from jin. to 6ft. in diameter. 


THe Raprp MAGNETTING MACHINE CoMPany, LTD. 


Three types of magnetic separators, mounted on a 
single structure with a common hopper over a conveyor 








An interesting photo printing process, known as the 





microscope in the form of a long metal tube of small 
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demonstrate, were to be seen on the stand of the Rapid 
Magnetting Machine Company, Ltd.,- of Magnet 
Works, Lombard-street, Birmingham. There was also 
shown for the first time in London a new separator 
known as the rapid multi self-cleaning chute electro- 
magnetic separator suitable for dealing with a variety 
of materials. The machine (Fig. 56) is suitable for 
handling swarf containing either a small or large 
percentage of magnetic material, and is capable of 
running continuously without cleaning. Coarse or 
fine iron can be removed with equal efficiency. 
Hitherto, the makers explain, a drum type machine 
was necessary when a large iron content was present, 
as it was impossible to treat such material on a 
magnetic chute without quickly loading up the 

















Fic. 56—-ELECTRO-MAGNETIC SEPARATOR 
—RAPID MAGNETTING 


magnet bars with a consequent reduction in efficiency. 
Now, however, the difficulty has been overcome. 
The chute, Fig. 57, has a stationary electro-magnet 
made up of a series of poles of alternate polarity, 
over which an endless belt runs. The belt has specially 
shaped steel inserts known as feelers, with edges that 
become highly magnetised whilst passing over the 
magnet units below the belt. The extracted iron 
particles are held in magnetic contact with the 
feelers until they reach the top, where, after passing 
into a neutral zone, the particles are automatically 
released and discharged down a chute. 

As the particles are carried out of the magnetic 
field and dropped in the same manner as on a magnetic 
drum, there is no cut-off to the magnet. The material 
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Fic. 57—ARRANGEMENT OF CHUTE OF SEPARATOR 
—RAPID MAGNETTING 


is fed evenly on to the belt, which travels slowly up the 
chute, and the angle of the belt is adjusted so that the 
treated material travels downwards by gravity. 

Owing to the fact that the magnets are of alternate 
polarity, iron particles are caused to jump from one 
feeler to the next as they travel over alternate magnet 
poles. The jumping action turns the material over and 
over, and allows the non-magnetic particles to travel 
down the chute, thus giving a clean non-ferrous 
product. The material sliding downwards strikes 
the large number of feelers one after the other, and 
the material is presented to the feelers in various 
positions, so that irrespective of its size the iron is 
readily retained and discharged into the special 
chute provided for its reception. 


is unnecessary" to stop the machine for cleaning. It 
is claimed that with one operation the purity of the 
product exceeds that obtained with any previous 
machine. No foundations are required, and owing 
to the absence of vibration and.stress on the frame- 
work, it is unnecessary to bolt the machine to the 
floor. A belt drive or an independent motor may be 
employed. The only wearing parts are said to be the 
belt tappers, which can be renewed in a few minutes. 


CHiLttcorrs, Lrp. 

The firm of Chillcotts, Ltd., of 1-4, 'Trinity-place, 
Trinity-street, Borough, London, 8.E.1, was exhibiting 
a range of jointing materials on its stand at the 
Exhibition. Of these materials, Vellumoid is a sheet 
jointing for oil, grease, and many organic liquids, 
including ether, acetone, ethylene glycol, &c., up to 
temperatures not exceeding 250 deg. Fah. 

Vellutex is a useful supplementary material to 
Vellumoid. It is claimed that it will withstand 
intermittent wet and dry conditions, and is specially 
suitable for use with aluminium and duralumin. 
It contains no glycerine or rubber, and is specially 
suitable for oil engine joints where the temperatures 
encountered do not exceed 212 deg. Fah. Having 
dielectric properties it can be used for electrical 
applications. 

Fibracork is a material composed of cork sheet 
covered on each side with a treated vegetable fibre 
sheet jointing, which makes it resistant to oil and 
petrol. Another material, known as Paroid, is suit- 
able for applications in connection with transformer 
oils, trichlorethylene, cellulose, and other solvents 
and organic liquids. This material can be supplied 
in sheet form or can be moulded into any desired form. 

Also exhibited on the stand were welding appliances, 
including the “‘ Circut ’’ attachment for the cutting 
of holes in sheets, tanks, &c., by means of an oxy- 
acetylene cutter, trucks for the transport of oxygen 
and acetylene cylinders, and metallic joint rings 
for oil pipe lines. 


WILLIAMS AND JAMES. 


Although the use of compressed air for the trans- 
mission of power is sometimes an extravagant 
process, there are services where it is justified by 
convenience and efficacy. Such a case was demon- 
strated on the stand of Williams and James, of 
Chequers Bridge, Gloucester, where there were shown 
a number of pneumatic appliances. The one which we 
have chosen for illustration in Fig. 58 is a little 
motor for starting heavy oil engines. 

The motor is of the four-cylinder type and is no 
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Fic. 58—AIR STARTING MOTOR—WILLIAMS & JAMES 


larger in overall diameter than a corresponding series- 
wound electric starting motor. It has the advantage, 
however, that it picks up speed remarkably quickly 
and does not need to be given a rest, as with a battery- 
supplied electric starter, if the main engine is sluggish 
in getting under way. The rapidity with which the 
starter gets up to full firing speed and the powerful 
initial torque are of great convenience in starting 
in cold weather. Thus one of these starters on an 
80 B.H.P. engine with four cylinders, 6in. bore and 
Jin. stroke, it is stated, gave over twenty starts from 
a 3-5 cubic foot bottle of compressed air charged to 
350 lb. with the pressure dropping to 230 |b., after 
the engine had been standing for fifteen hours at a 
temperature of 42 deg. Fah. 

The starters are made in three standard sizes of 
5in., 6in., and 8in. yoke diameter and give stalling 
torques of from 50ft.-lb. to 190ft.-lb. when supplied 
with air at a pressure of 450 lb. per square inch. 

The air bottle can, of course, be recharged from the 
cylinder head of the main engine when it is running, 
or by means of a little compressor, several types of 
which are exhibited. 





The operation is continuous and automatic, and it 


The firm also showed applications of the vacuumservo 
system of braking, and in this connection exhibited 
the little vacuum pump shown in section in Fig. 59. 

The pump is generally driven by chain at about 
half the engine speed and is designed to run com- 
fortably at speeds of from 1500 to 3000 r.p.m. It 
has a cylinder either 2in. by 2in. or 2jin. by 2in. The 
volumetric efficiency of the pump is very high and 
the vacuum will increase rapidly in the reservoir 
when the pump is running slowly or the engine just 
ticking over ; these pumps will exhaust, it is claimed, up 
to 90 per cent. to 95 per cent. of absolute vacuum. No 
check valve is required on the vacuum reservoir and 
no snifting valve on the pump ; thus the reservoir and 










WS 
G re oon 
S Musser; Z Suction from 
T= 27 °8"4 Vacuum Reservoir 
y thi liyyy, 


PIL 7 


vasittlbeddd 


aS 
umn © 
SS 
Yt 


SSS 


VISMISS 





WttU 
SG 
d 
af 4 
Wy 
UG 


S 


“Tre EnGinaer 


Fic. 59—-VACUUM PUMP—WILLIAMS & JAMES 


the piping are used to their maximum capacity, and a 
great number of brake applications are available 
without any call on the pump. 

The pump suction A is connected to the vacuum 
receiver and the exhausted air passes through the 
delivery valve B to the ail separating chamber C, 
this chamber being divided by the baffle D, the lower 
half of which is perforated. Under ordinary running 
conditions the small orifices E will pass all the 
exhausted air, and any separated oil will remain in the 
chamber ©. When the brakes are applied or the 
vacuum falls the increased weight of air passing 
through the pump causes the pressure in the chamber 
C to rise; the valve F then opens and returns an) 
separated oil back to the crank case. The crank case 
is vented by a breather at G or other suitable position, 
and the hubrication of the cylinder and bearings is by 
controlled splash from the sump in the crankcase. 


J. 


In our Supplement of September 17th there 
appeared an article in which some of the exhibits 
shown on the stand taken by J. and E. Hall, Ltd., of 
Dartford Ironworks, Kent, were described. We are 
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FiG. 60—REFRIGERATING MACHINE—HALL 


now able to give some particulars of the large marine 
CO, refrigerating machine which was mentioned in 
the previous article. 

The machine, which is illustrated in the accom- 
panying engraving, Fig. 60, is of the horizontal 
twin compressor type, with totally enclosed motion 
work. The makers state that it is carefully balanced 
and is therefore suitable for mounting on upper decks 
where the use of a vertical machine would tend to 
produce vibrations. The machine, as shown, is 
coupled directly to an electric motor, but, since it 1s 
a self-contained unit, it can be equally well driven 
by means of a steam or oil engine. Made of high- 
carbon forged steel, the compressors are single-acting 





and fitted with poppet type spring-loaded valves. 
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On the upper side of the machine a sloping face 
enables the breeches pipe to the suction valve block 
to be kept low, thus reducing the overall height of 
the machine and making it especially suitable for 
installing in *tween deck spaces. The glands are 
fitted with the firm’s metallic packing, and are sealed 
by means of oil fed from a differential pressure 
lubricator. Oil-tight removable covers, which are 
fitted with large doors to give access to the cross- 
heads, totally enclose the motion work. A separate 
compartment for the compressor gland is formed by 
a baffle plate at the compressor end of the cover, 
and a small door at the side of the cover gives access 
to this compartment for the purpose of adjusting the 
gland. 

An oil pump mounted on the end of the crankshaft 
provides lubrication under pressure to the bearings 
and crossheads, the oil returning to the pump for 
recirculation after passing through a self-cleaning 
strainer. A hand pump is provided for priming the 
forced lubrication system before starting the machine. 

The machines are built in a range of sizes giving 
outputs from 234 to 86} British tons refrigeration, 
with corresponding powers required from 90 to 
190 B.H.P. at 350 r.p.m. for the smaller machines, 
and 250 r.p.m. for the larger sizes. They can be fitted, 
if required, with an intermediate liquid multiple 
effect cooling system, which results in the working 
conditions specified (86 deg Fah. condenser gauge 
and 6 deg. Fah. evaporator gauge) in an increase in 
output of about 32 per cent. 


Puinies INDUSTRIAL, Lip. 


The mobile X-ray equipment shown in Fig. 61 was 
one of the exhibits of Philips Industrial Ltd., of 145, 
Charing Cross-road, W.C.2. Designed for the examina- 
tion of welded joints and certain castings, it operates 
at 150 kV with a water-cooled tube consuming 





20mA continuously. The tube gives lateral X-ray 


rotating a control knob to the required figure current 
will only flow for a period of 5 cycles. As nothing is 
left to the judgment of the welder, the number of 
rejects is considerably reduced. The device is 
synchronised with the mains supply, so that every 
current impulse begins and finishes at exactly the 
same point of the cycle and absolute evenness of the 
welded joints is ensured. 

The oxide cathode rectifying valve now used 
extensively for converting A.C. into D.C. was shown 
under working conditions. A single valve can handle 
75 amperes and several in parallel can meet most 
industrial requirements. The valve is composed 
chiefly of chrome iron and glass and the total length 
is only 10in. It is water cooled and can withstand 
50 per cent. overload for five minutes and 100 per 
cent. for thirty seconds. Current surges of 500 
amperes are said to have no detrimental influence, 
while internal losses are so slight that they are prac- 
tically negligible. There was also a display of static 
condensers, including condensers for power factor 
correction in factories. 


TECALEMIT, Lrp. 


We have described many times in THE ENGINEER 
the lubricating and other equipment of Tecalemit, 
Ltd., of the Great West Road, Brentford, Middlesex. 
On the stand taken by the firm many types of such 
equipment were on view, including the ‘‘ Multipoint ”’ 
lubrication battery, for heavy-duty plant, such as 
rolling mills, stone crushers, &c. An interesting small 
air compressor set was shown, which is suitable for 
supplying air for compressed air tools, paint spraying 
plants, or other uses. 

The air compressor is made in single-stage and two- 
stage twin-cylinder types, with displacements of from 
6} to 24 cubic feet of air per minute at pressures up 
to 150 lb. per square inch. The unit consists of the 
compressor-and a driving motor mounted on a base- 














Fic. 61—MOBILE 


emission, It works with one pole earthed and is 
supplied by the H.T. generator through a single 
shock-proof cable 16ft. long. The entire unit is 
shock-proof and ray-proof and conforms in every way 
with the International Recommendations. In all 
respects the apparatus is entirely fool-proof. It 
cannot, for instance, be operated before the water 
used for cooling purposes is turned on, whilst if the 
water supply should fail the apparatus is auto- 
matically put out of action. If the main supply of 
current fails and is then restored the unit will not 
operate until the controls have been placed in the 
zero position and then slowly brought back to the 
position which gives the desired tension. As shown 
in the illustration, the tube, surrounded by a shock- 
proof shield, is protected against bumps or scratching 
by two rubber rings. A mobile stand permitting the 
tube to be adjusted to any position and a control 
table form part of the equipment. Two 150-kV units 
can be connected together to give 300 kV, and a new 
type of tube taking 10 mA is supplied to operate at 
that voltage. The equipment is relatively inexpensive 
and it is believed that it will meet with a wide field 
of application. 

Welding exhibits consisted of a complete range of 
electric arc equipments, comprising welding rectifiers, 
dual current plant for A.C./D.C. welding, and welding 
transformers. The welding rectifiers utilise the oxide 
cathode type of rectifying valve and are particularly 
well suited for welding sheet metal of 22 S.W.G. 
It is said, in fact, that some gauges of sheet metal 
can only be welded with this type of plant. The 
two other arc welding equipments designated 1306 and 
1307, whilst combining the advantages of D.C. 
welding from A.C. mains, incorporate a transformer 
for the A.C. welding of special jobs. The current 
ranges of these two models, which were being demon- 
strated with Philips welding rods, are 25-300 amperes 
and 10-175 amperes respectively. 

For spot welding machines a device was on view for 
confining the welding time within definite and pre- 
determined limits. With the mass production of a 
domestic article, for instance, it may be necessary to 
confine the actual welding time to 5 cycles, or one- 
tenth of a second. The action of the device is based 
on the immediate operation of relay tubes and by 


X-RAY EQUIPMENT—PHILIPS 


plate, on which are also mounted the control valves 
and gauges. 


The whole set is fixed in turn on the 
top of a large capacity air receiver. A reducing valve 
is fitted so that the low-pressure air supply can be 
adjusted to suit requirements. The twin-cylinder 
compressor unit is fitted with ball bearings for the 
crankshaft, white metal-lined big end bearings, and 
nickel-chrome steel valves. The air intake is fitted 
with one of the firm’s air filters. The air receiver is of 
welded construction with convex ends. The drive 
from the motor is by means of V belts, with an adjust- 
ment for tensioning the belts. The motor starter 
switches are of various types for the different sizes 
of compressors, but are all of the automatic type, with 
*“no-volt ’’ and ‘‘ overload ”’ releases. 
SUPER-CENTRIFUGAL ENGINEERS, LTD. 

We illustrate in the accompanying engraving, 
Fig. 62, a centrifuge suitable for laboratory use, 
made by Super-Centrifugal Engineers, Ltd., of 
Sharples House, 101, Grosvenor-road, London, 8.W.1. 
This machine is one of several types and sizes of 
Sharples Super-Centrifugal separators and clarifiers 
shown on the stand taken by the firm at the Exhi- 
bition. The centrifuge can be used for the sedimenta- 
tion of solids from liquids, for the clarification of 
liquids, or for the separation of immiscible liquids 
occurring as mixtures and emulsions. 

The machine consists essentially of a rapidly 
rotating tubular bowl within which the substances 
are subjected to centrifugal force. The frame of the 
machine is used for mounting the bowl and its 
drivingunit. As can beinferred from the engraving, the 
liquid is fed to the bottom of the machine by means of 
gravity, pump, or air pressure, passing through the 
rotating bow! and out through the discharge covers. 
The upper end of the frame accommodates the dis- 
charge covers, of which the spouts are turned down 
at the ends so as to direct the discharge into 
receptacles. 

The machine can be driven by means of a turbine, 
utilising steam or compressed air at a pressure of 
30 Ib. per square inch, or by means of an } H.P. 
electric motor. When the turbine drive is employed 
the centrifuge develops 62,000 times the force of 


such high speeds an efficient lubrication system is 
necessary and is provided. The oil drainage is passed 
through the exhaust port to prevent leakage down the 
spindle, which might otherwise contaminate the 
product being centrifuged. This turbine-driven 
machine is made primarily for those users who wish 
to effect separations that are impossible on the larger 
size commercial machine. 

Fitted with a motor drive (Fig. 62), the centrifuge 
develops a force of 15,500 times the force of gravity, 
at a speed of 25,000 r.p.m., which approximates to 
that of the commercial size centrifuge. Therefore this 
machine is well suited to development processes 
which may later have commercial application, 
inasmuch as that directly comparative results can 
be obtained. The drive is effected by means of a 
vertically mounted motor through adjustable friction 
surfaces. The friction drive is positive, allowing no 
slippage during the accelerating period or after the 
bowl has reached its full speed. A single ball bearing 
with the outer race cushioned by springs is mounted 
on the spindle and lubricated by an oil mist. Used 
oil drains into a well from which it is recirculated 
after passing through a felt filter. A self-lubricated 
metallic drag bushing, which is claimed to be 
unaffected by moisture, is used at the bottom of the 
frame to guide the bowl. 

Three types of bowl are used, according to the 














FiG. 62—LABORATORY CENTRIFUGE 
—SUPER - CENTRIFUGAL 


duties which are to be performed. These are sepa- 
rator, clarifier, and batch bowls, and they chiefly 
differ in the number and nature of the discharge 
outlets. The lower end of the bowl shell is threaded 
on the outside to receive the bowl bottom, with a 
compression gasket for sealing the joint. The dis- 
charge ports are straight and they can thérefore be 
easily cleaned by means of a straight pipette brush. 
The bowl is balanced by grinding on the outside, so 
that there are no balance weights inside the bowl to 
interfere with the removal of the separated solids. 


Welding Muanipulator.—In the Supplement accom- 
panying our issue of September 24th we illustrated 
and described a welding manipulator exhibited, in 
model form, on the stand of Murex Welding Pro- 
cesses, Ltd. We stated that the model was made by 
Davy and United Engineering Company, Ltd., of 
Sheffield. Actually the model, a wooden one, was 
made by a model maker to Messrs. Davy’s instruc- 
tions and was shown on the Murex Company’s stand 
by courtesy of that company. The model represents 
a manipulator developed by the United Engineering 
and Foundry Company of Pittsburgh with which 
company Messrs. Davy are associated. Messrs. Davy 
hold the sole right to manufacture the manipulator. 
(To be continued.) 








DrepGine SOUTHAMPTON WATER.—At a recent meet- 
ing of the Southampton Harbour Board, it was decided 
to spend a sum of £76,000 upon the dredging of Southamp- 
ton Water. The channel from Cracknore Bay to Hythe 
Pier is to be dredged to a depth of 36ft., involving the 
removal of some 752,155 cubie yards of material. When 
the work is completed the channel! will be lft. deeper 
than before. In discussing the Finance Committee’s 
report on the scheme, the chairman said that the total 
liabilities of the Board during the next three years would 
be £196,000, and it was also stated that 95 per cent. of 











gravity at a maximum speed of 50,000 r.p.m. For 





the Board’s income was spent on dredging. 
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Extensions at the Dalmarnock Power 
Station. | 


be the Dalmarnock power station of the Glasgow 
Corporation electricity department, extensions 
were Officially opened .on Friday, October Ist, by the 
Lord Provost, Sir John Stewart. A new boiler- 
house, containing six boilers, has been built, and a new 
50,000-kW Parsons turbo-generator set, shortly to be 
followed by another machine of the same size and 
make, installed in the turbine room. The building for 
the additional boilers is a steel-brick structure, 
95ft. high, conforming in appearance with the 





50in., and are 37ft. 6in. long. With diameters of 
30in. and 23in., the water drums are composed of 
seamless forged shells with separate ends riveted in. 
The tubes joining the drums and forming the furnace 
banks have an outside diameter of 2}in. Those form- 
ing the fire rows are 6 L.S.G. thick and the remainder 
8 L.S.G. thick. Most of the tubes are straight. The 
front bank of tubes acts as a water wall, the middle 
bank with open pitched tubes sereens the super- 





heater from the furnace, and the rear or main bank 


temperature, the ‘“‘ MeLeSco ”’ inter-controlled super- 
heaters are divided into two sections, arranged in 
series and regulation of the temperature is obtained 
by cooling the steam in a non-contact desuperheater 
between the primary and secondary sections. Multiple 
loop type superheater elements are employed, and the 
tubes constituting such element are united by the 
‘* MeLeSco ” forging process. Connections between 
the headers and elements are made by ball joints. 
The Foster economisers supplied by E. Green and 
Sons, Ltd., each have 247 tubes, 22ft. long and 2in. 
outside diameter, 3 L.8.G. thick, and with shrunk-on 
cast iron gills. Each boiler has two Howden- 
Ljungstrém air pre-heaters, two induced draught, 
two forced draught, and two secondary air fans, all 
supplied by James Howden and Co., Ltd., of Glasgow. 
The draught plant output is regulated by Howden’s 
vane control gear operated by Tate units. Before 











Fic. 1—BACK OF BOILER 


adjacent buildings, and, as the area allotted to it was 
less than that usually allowed for plant of the same 
output, difficulties in the way of accommodating the 
equipment had to be overcome. The flowing nature 
of the soil necessitated the construction of a rein- 
forced concrete cellular raft, 11ft. 6in. deep, and the 
building had to be cantilevered over the circulating 
water culvert that runs at one end. The raft founda- 
tion was constructed by John Train and Co., Ltd., 
to the designs of Considere Construction, Ltd. In 
the structure 2600 cubie yards of concrete and 175 
tons of reinforcing bars were used. Redpath, Brown 
and Co. were responsible for the steel-framed build- 
ing, as well as the overhead bunkers, with large welded 
girders weighing as much in some cases as 20 tons. 
The total weight of the steelwork in the building, 
bunkers, and boiler supports is 1300 tons. 

To meet the contract dates it was necessary to 
erect the building and boiler plant concurrently, a 
circumstance which called for careful co-ordination 
of the work on site. On December 10th, 1935, the 
order for the complete plant was placed with Yarrow 
and Co., Ltd., of Glasgow. Excavations were begun 
on May 3rd, 1936, and the foundations were completed 
on September 11th of that year. On the opposite page 
we give six pictures of the work in course of progress, 
the last showing the boiler-house as it appeared 
at the end of September. Owing to the restricted 
access to the site, four cranes had to be used for lift- 
ing the various parts of the building and plant into 
position. 

The normal evaporation of each boiler is 160,000 lb. 
per hour, and the maximum continuous rating 
200,000 Ib. per hour. The working pressure is 625 lb. 
per square inch, the final temperature 850 deg. Fah. 
and the temperature of the feed water entering the 
economisers 320 deg. Fah. As in many other cases, 
the steam conditions of the new plant represent a 
considerable increase on the original conditions. The 
heating surfaces for the boiler, boiler wall, super- 
heater, economiser, and air heater are 15,630, 1144, 
7750, 16,300, and 18,720 square feet respectively in 
each case. The grate area is 504 square feet, and the 
combustion chamber volume 8615 cubic feet. 

Designed and manufactured by Yarrow and Co., 
these S F 3 type water-tube boilers have one steam 
and three water drums. Composed of seamless forg- 
ings, the steam drums have an internal diameter of 








FIGs. 2 AND 3—COAL HANDLING PLANT 


has baffles which cause the gases to traverse it three 
times. 

Babcock and Wilcox style 28 twin stokers, 18ft. 
long and 28ft. wide, are driven by two 3$ H.P. motors 
through two eight-speed gear-boxes. Babcock and 
Wilcox also supplied the Bailey walls, which consist of 





the gases reach the induced draught fans they pass 
through Scroll dust collectors, built as part of the 
induced draught fans, and in these collectors a large 
proportion of the dust and grit in the flue gases is 
extracted and passed to the ash troughs in the base- 
ment. All the boiler, superheater and economiser 
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FIG. 4—GENERAL PLAN OF DALMARNOCK POWER STATION 


tubes with an external diameter of 3}in. and 3 L.S.G. 
thick, expanded into upper and lower headers con- 
nected with the boiler steam drum and with one 
another by large circulating tubes. The furnace is 
of the archless type with secondary air nozzles at 
the front and rear. Designed to maintain a constant 


mountings, the valves in the steam and feed pipe 
lines and the butterfly valves in the superheater 
control arrangements were supplied by Hopkinsons, 
Ltd. A din. Cope’s tension type water regulator on 
each boiler has a combined regulating and pressure 
| governing valve designed to ensure satisfactory con- 
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trol of the water level and rate of feed-water flow in 
spite of excess feed pressures in the ranges. Clyde 
retractable single nozzle blowers maintain the entire 
boiler heating surface in a clean condition and Clyde 
single nozzle blowers are provided for the economisers. 
A Bailey boiler meter fitted to each unit indicates, 
records, and integrates the steam flow and also 
indicates and records the equivalent air flow. These 
and the Bailey multi-point draught gauges were 
supplied by Allen West and Co., Ltd. Steam and 
feed piping with bolted and seal welded flange joints 
was supplied by Babcock and Wilcox, Ltd. The 
steam pipes are led separately from each boiler to 
either of two forged steel receivers in the boiler 


house basement, near the turbine house. A back 
view of one of the boilers is given in Fig. 1. 
The coal-handling plant (Figs. 2 and 3) was 


supplied by Mavor and Coulson, Ltd., of Glasgow. 
it’ includes rotary twin tipplers, discharging to a 
50-ton concrete bunker, Avery weighing machines, 
and a tray feeder at the outlet of the bunker, regulat- 
ing the supply to No. 1 conveyor (Fig. 4). The follow- 
ing sequence is by Nos. 2, 3, and 4 conveyors to the 
six’ overhead, 200-ton bunkers in the new No. 4 
boiler house. No. 2 conveyor is also arranged to 
deliver coal to an existing gravity bucket conveyor, 





and also to receive coal from this conveyor, so as to 
place coal in or to remove it from the coal store. The 
No. 3 conveyor is arranged with a tripper, so that a 
future conveyor can be fitted to the existing No. 3 
boiler house. Conveyors Nos. 1, 2, and 3 have belts 
36in. wide, run at 300ft. per minute, and convey 
300 tons of coal per hour. No. 4 conveyor has a 
belt 30in. wide, travels at 325ft. per minute, and has 
a capacity of 200 tons per hour. Much weight has 
been saved in the structure by the use of the Mavor and 
Coulson inverted troughing, which carries the idlers 
and keeps the return belt clean. The troughs take the 
place of stringers, decking, and idler boards, and their 
ends are carried on the cross members of the structure. 

The ash-handling plant, supplied by International 
Combustion, Ltd., consists of ash troughs and riddlings 
troughs formed in the basement raft. They dis- 
charge into a swirl pit and two 8in. horizontal, fully 
lined ash pumps, each capable of delivering 2500 
gallons of water per minute, discharge the ash into 
a double compartment reinforced concrete storage 
bunker, having a total capacity of 14,000 cubic feet, 
or 7000 cubic feet per compartment. For discharg- 
ing the ash to trucks on a siding, this bunker has 
doors, and to conserve the water supply there is a 
reinforced concrete overflow tank of 7400 cubic feet 
capacity. 

All the motors in the boiler house are “‘ Maxtorg ”’ 
totally enclosed machines, supplied by the Lanc-- 
shire Dynamo and Motor Company. The largest a-- 








of the closed air circuit type, those of medium size 
of the Fankauld type, whilst the smallest motors are 
plain, totally enclosed machines. The fan motors 
are directly coupled to the fans through flexible 
couplings, and the forced and ‘induced draught fan 
motors are two-speed machines. With the exception 
of the ash pump and stoker motors, which are con- 
trolled with Allen West hand-operated oil-immersed 
‘*‘ direct on’”’ starters, all motors are controlled by 
Allen West contactor type starters, operated by local 
or remote push buttons. A main boiler control panel 
on the firing floor carries the remote push buttons 
for all the fan motors. To ensure correct operation of 
the two-speed motors, electrical interlocking has been 
provided so that the motors always start on the low 
speed. Eddy drag retarders give a_ satisfactory 
change from low to high speed, and ensure that the 
motor speed will fall to the lower value before the 
reduced speed contactor closes on changing from high 
to low speed. 

The coal-handling plant is driven by seven Lanca- 
shire motors, all of which, with the exception 
of the wagon tippler motors, are of the Fankauld 
‘*Maxtorg””’ type. Those operating the wagon 
tipplers are driven by Lancashire Fankauld slip-ring 
motors, operated by Allen West tramway type 





Fic. 5—50,000-KW TURBO-GENERATOR SET 


reversing controllers fixed in the controlling cabin. 
The remainder of the conveying plant is controlled 
by Allen West push button operated contactor type 
switchgear, with the push buttons duplicated to 
give remote control for normal operation and local 
control at the starters for test purposes. With the 
exception of the control of the wagon tipplers, the 
whole of the control is carried out on the sequence 
system. On pressing a button, all the motors con- 
cerned start up automatically, those furthest away first 
and the others at predetermined intervals. <A 
sequence control panel in the control cabin enables 
the operator to select any one of three sequences—to 
deliver coal from the wagons into bunkers, from the 
wagons into the coal store, or from the store into 
bunkers. 

C. A. Parsons and Co., Ltd., are supplying two 
50,000-kW turbo-alternator sets, but only one 
(Fig. 5) is at present erected in the station. Both 
machines are naturally designed for the same steam 
conditions, viz., 600 lb. per square inch, 825 deg. Fah., 
and 29in. vacuum. The speed is 1500 r.p.m. Steam 
for feed heating is tapped at four points on the turbine 
where the absolute pressures at full load are about 
7 Ib., 22 lb., 54 1b., and 114 lb. respectively, and con- 
densate is heated to 320 deg. Fah. when the turbine 
is developing its maximum ratio output. The power 
is developed in two pure reaction cylinders, and as both 
rotors operate far below their first critical speed, there 
is no tendency for vibration to occur at any speed 











while the machine is being started or when it is being 
shut down. The high-pressure rotor is made from a 
hollow forging integral with the shaft at the H.P. 
end and closed by a forging extended to form the 
other end of the shaft, a method of construction which 
enables the metal forming the body of the rotor to be 
made comparable in thickness with that of the steel 
cylinder surrounding it, thus obviating difficulties 
due to differential expansion of the rotor and 
cylinder, when temperature changes occur. Other 
advantages claimed for the construction are that the 
quality of the metal is improved by the amount of 
forging it receives, and the possibility of internal 
defects is eliminated. 

The shaft of the built-up low-pressure rotor carries 
six thick discs at the low-pressure end to enable the 
requisite diameter to be obtained without an exces- 
sive size of main forging. As usual, the spindle is 
bored from end to end to allow the interior of the 
forging to be examined and the quality of the metal 
to be tested. Owing to the thickness of the discs, 
axial vibration is impossible. Before they are 
shrunk in position, each disc is run at an overspeed 
sufficient to give the metal a permanent set, a prac- 
tice that not only ensures perfect soundness of the 
disc, but which leaves it with an initial compressive 











stress at the bore, and thus in the best condition to 
withstand the centrifugal stresses imposed by its 
running speed. In the low-pressure single exhaust 
cylinder the longest blades are only just over 26in., 
and their tip speed does not exceed 852ft. per second. 
To the last two rows of moving blades Parsons 
patented anti-erosion shields are fitted, to ensure 
complete protection against the destructive effect of 
the moisture in the steam. On the L.P. cylinder the 
glands are of the pure labyrinth type, and on the 
H.P. cylinder of the combined type, with a section of 
labyrinth packing followed by carbon rings. 

To enable the machine to be rotated slowly while 
being warmed up and also after the steam has been 
shut off, motor-driven turning gear is fitted at 
the coupling between the two cylinders. This, of 
course, ensures that the rotors are uniformly warmed 
and cooled, and that distortion due to temperature 
differences is avoided. Even in the half-hot con- 
dition the machine can be rapidly started without 
fear of vibration. During the starting operation, the 
slow-speed turning gear is automatically thrown out 
of engagement as soon as the steam supplied is suffi- 
cient to turn the machine at a higher speed. 

The condensing plant was supplied by Mirrlees, 
Watson and Co., Ltd. With a cooling surface of 
40,000 square feet, the condenser will maintain a 
vacuum of 29in. at the maximum output of the 
turbine, when supplied with 36,000 gallons of circulat- 
ing water per minute at a temperature of 55 deg. Fah. 
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The feed pumps and evaporators were supplied by 
G. and J. Weir, Ltd, 

Designed for a maximum continuous rating of 
62,500 kVA at 20,000 volts, 50 cycles, at a speed of 
1500 r.p.m., the alternator has a Parsons concentric 
conductor winding, and a fabricated stator casing 
composed of welded steel plates. The core stampings 
are assembled under heavy pressure and clamped in 
position by cast iron end plates. Non-magnetic 
steel fingers support the core between the conductor 
slots. The conductors are of the Parsons patented 
stranded concentric type, with the permanently 
flexible insulation, developed in connection with the 
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Fic. 6—SWITCH HOUSE 


firm’s high-voltage alternator work. To increase the 
reactance of the machine sufficiently to ensure safety 
under short-circuit conditions and to limit the short- 
circuit current the switchgear would be called upon 
to break, the stator slots are arranged to give con- 
siderable slot leakage flux. The end windings are 
composed of copper rod bent on formers and arranged 
in six banks, two per phase. Impregnated wood 
packing and brass clamping pieces ensure immobility 
of the end windings under the stresses set up by short 
circuits. While the alternators were under construc- 
tion thermo-couples were embedded in the core and 
windings to enable local temperatures to be measured 
while the machine is working. Eddy current losses 
in the end shields have been considerably reduced by 
constructing the shields of non-magnetic and non- 
conducting material, which, owing to its small 
weight, facilitates their removal when opening up the 
machine for inspection. 

The rotor is composed as usual of a solid forging of 
high-grade steel, manufactured to a rigid specifica- 
tion. A hole was trepanned axially through the 
centre and a careful examination of every part of 
the bore made by optical apparatus. The copper 
strip rotor windings are laid in moulded micanite 
troughs. Other features of the rotor, such as non- 
magnetic high-tensile steel end caps and moulded 
heat-resisting bakelised end turn packing, scarcely 
call for mention. The rotor was dynamically balanced 
at low and normal speeds, and when completely 
wound was run at an overspeed of 40 per cent. for 
five minutes, a test that doubles the normal centri- 
fugal stress and ensures a high factor of safety under 
ordinary working conditions. 

Ventilation is provided by the multiple inlet- 
enclosed system. Cool air admitted over the entire 
length of the stator ensures uniform and effective cool- 
ing of every part. In the stator casing there are nine 
compartments separated by ribs and arranged so 
that five compartments serve as outlets for the 
ventilating air while the remaining four, together 
with the spaces enclosed by the end shields, serve as 
inlets. The air is circulated by a pair of motor-driven 
fans, each capable of delivering sufficient air to 
ventilate the machine when running continuously at 
80 per cent. of its full load. As the exciter and slip 
rings are totally enclosed and are ventilated by the 
air taken from the main air circuit, they are entirely 
protected from the effect of dirt and dust in the atmo- 
sphere. Before returning to the circuit the cooling 
air from the slip rings and exciter it is caused, as usual, 
to pass through viscous filters, which remove any 
carbon or metallic dust that may have been produced 
by the brushes, commutator, or slip rings. 

At each side of the stator casing an index thermo- 
meter is fitted to give visible and audible warning in 
the event of the outlet air from the alternator rising 
above a predetermined temperature. In the event 
of failure of the water supply to the coolers, the 
alternator can be operated on an open-air circuit by 
opening emergency doors. 





fields of the main exciter by a pilot exciter built into 
the same frame, and with the double armature driven 
directly from the end of the alternator. 

Thecomplete stator weighing 90 tons was transported 
from the maker’s Heaton works to Glasgow byrail. On 
account of its large dimensions and the limits of the 
railway loading gauge, it could not be carried by an 
ordinary vehicle, and it was therefore slung on a 
large girder passing through its centre and the ends 
of the girder were carried by separate bogie 
wagons. 

The main circuit breakers and control equipment 
for the two new Parsons sets were supplied by A. 





Reyrolle and Co., Ltd., and are similar in design to the 
original switchgear installed at Dalmarnock in 1919. 
The breakers are of the solid-metal-clad vertical lift up 
type with the three phases of the oil-immersed switches 
and isolating devices in separate tanks. New features, 
such as turbulator contacts, have, however, been 
embodied in the breakers, with the object of using the 
ionised gases for the extinction of the arc developed 
at the switch contacts when breaking the circuit 
under normal load or short cireuit or other fault 
conditions. The design is the outcome of long research 
and although the new Dalmarnock breakers are 
capable of dealing with*Sshort currents that may be 








FIG. 7—PART OF GENERATOR CONTROL BOARD 


two or three times greater than those possible in 1919, 
they are no larger than those that were then installed. 
The older switch units have now been brought up to 
date, and the modifications involved included the 
splitting up of the main bus-bar system into four 
groups by means of section switches of the same type 
and the use of reactors between the outer and inner 
bus-bars. 

A view of the switch house, including the recent 
vertical lift extension panels, is given in Fig. 6, and 
a section of the generator control board, showing the 
control gear for the two new 50,000-kW machines, is 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


‘THE INCREASING COMPLEXITY OF AN 
ENGINEER’S EDUCATION.” 
Sir,—I have just read the leading article in your issue 


of August 13th on “‘ The Increasing Complexity of an 
Engineer’s Education.” The subject-matter your 
article has been very much in our minds here at this 
University during the present session while we have been 
planning a revision of our courses of instruction for engi- 
neering students. In contra-distinction to the practice 
at home, the five Australian universities each require at 
least four years’ attendance at the university for the engi- 
neering graduate to obtain his first degree, and the courses 
at Melbourne University have been considered to be 
sufficiently specialised in each branch of engineering to 
warrant a separate degree, Bachelor of Civil Engineering, 
Bachelor of Mechanical Engineering, &c., being given for 
each of five branches of engineering. It is my opinion, 
after some twelve years of practice in industry, that a 
more fundamental training at the university is desirable 
for engineers, extended over a period of at least three 
years, and followed by one or two years of post-graduate 


of 


work, preferably experimental research, during which a 
student may endowed with the mental equipment 
requisite to make himself quickly familiar with the special 
intricacies of the particular branch in which he will subse- 
quently be engaged. 

It is all too true that students entering upon their engi- 
neering career are usually unaware as to which branch or 
subdivision of the profession will eventually engage 
them, and as we know so little of the future developments 
of engineering, I think it is most essential that students 
should receive a general training during their first three 
years at the university. 

I have advocated this type of training, supplemented 
with one or two years of experimental research in our own 
University, particularly for those engineers who are most 
likely to engage in industry later on. I believe that to 
carry out this idea properly we should consider carefully 
what type of equipment and buildings are most suitable 
for the teaching of future engineers, and that the equip- 
ment and buildings that exist in many of our establish- 
ments are not most suitable for the purpose. 

AUBREY Bursta.u, D.Sc., 
Professor of Engineering. 
The University, Melbourne, 
September 21st. 
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ROAD LIGHTING AND VEHICLE 


LAMPS. 


Sm,—tThe report of the National Physical Laboratory 
on the use of coloured glass in vehicle head lamps states, 
according to accounts in the daily Press, that neither 
yellow nor any other coloured light confers any advantage 
in fog, nor does it tend to eliminate glare. It is, of course, 
unthinkable that the Laboratory’s results could be 
incorrect scientifically, but is it not nevertheless a fact that 
French scientists have come to a diametrically opposite 
conclusion? It is rather startling that two scientific 
bodies, whose trustworthiness can hardly be doubted, 
should be so opposed. But in any case the whole subject 
of road lighting and vehicle lighting seems to be in its 
infancy. In road lighting, for instance, the ‘* fashion ” 
lead by scientific engineering has given us the modern 
system of utilising mercury vapour lamps, which illuminate 
the road by reflection from its surface. There is an obvious 
discrepancy here between the views of the lighting engineer 
and the highway engineer as to what constitutes a perfect 
non-skid easily illuminated road. But that is a digression. 
Most motorists who have experienced it would probably 
much prefer the yellow sodium lighting to the bluish 
mercury one and declare that the visibility was very much 
higher, even though optical instruments disclosed it to 
be no better. It is surely a fact that the eye is far more 
highly sensitive to yellow light than to one more domi- 
nantly blue? But lighting engineers seem to have for- 
gotten it. It would be interesting in the case of vehicle 
head lamps to know whether the Laboratory took the 
sensitivity of the eye into consideration or whether the 
whole investigation was undertaken by the use of optical 
measuring instruments having a colour sensitivity quite 
different to that of the eye. A Mororist ENGINEER. 
October 4th. 








SIXTY YEARS AGO. 


Tue rivalry between gas and electricity which to-day 
continues to call forth intermittent pronouncements from 
the two sides dates back to the time sixty years or so ago 
when electricity was first used on a commercial basis as 
a source of illumination. In our issue of October 5th 1877 
we briefly recorded particulars of a few of the industrial 
electric lighting installations which had been set to work 
in France. There was no reason, we said, why electricity 
should not be used for the same purpose in this country. 
The commonly urged objection to it that it cast incon- 
venient black shadows could, we explained, easily be 
overcome by the use of two lights so placed that the one 
would illuminate the shadow cast by the other. One 
lamp generally lasted from three and a half to four hours 
at the end of which time new carbons had to be inserted. 
The change, we stated, could be effected in a few seconds 
and if more than one lamp was used the inconvenience 








Excitation stability is ensured by energising the 


shown in Fig. 7. 


caused by the temporary extinction of light was not 
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material, As a rough rule one lamp could be relied upon 
to illuminate 5120 square feet in a machine shop, half 
that area in a printing or weaving establishment, and four 
times that area on a quay or in a shipyard or where fine 
work was not carried on. We gave particulars of some 
actual installations. In each case the source of the elec- 
tricity was a Gramme dynamo. The Gramme Company 
itself had for the past four years used a single electric 
lamp in its principal workshop, a room, 16ft. high and 
1468 square feet in area, previously illuminated by 
twenty-four gas burners. The average expense, including 
incidentals, had not exceeded 6d. per hour. At the Paris 
works of Saulter, Lemmonier and Co., lighthouse lantern 
makers, three Gramme machines each maintained a 
light equal to that given by a hundred gas burners. The 
machines were situated in the engine room. They ran at 
859 to 900 r.p.m., and each absorbed about 2 H.P. The 
carbons were consumed at a rate of 2-7in. per hour, and 
cost 20d. per yard. These and other facts and figures 
given in our article were, we said, very suggestive. Some 
British gas companies were already manifesting uneasiness 
but at recent meetings the shareholders had been told 
that they had nothing to fear. Nevertheless the price of 
gas had been reduced. In our succeeding issue we pub- 
lished a letter from Chas. Ball and Co., Ltd., of London, 
who stated that they were the sole agents of the pro- 
prietors of the patents under which the various establish- 
ments to which we had referred had been lighted. They 
asked us to correct a misstatement we had made concern- 
ing the price of the equipment. The charge made for a 
plant—including presumably a Gramme dynamo and a 
lamp—was £150 plus a royalty of £10 per annum for the 
first five years. 








New L.N.E.R Trains. 


In the Seven-Day Journal last week we gave some par- 
ticulars of the ‘“‘ West Riding Limited ” service recently 
inaugurated by the London and North-Eastern Railway 
Company between Bradford and London. This service, 
which runs from Monday to Friday, is for the purpose of 
providing a high-speed train of limited seating capacity 
between the major towns of the West Riding of Yorkshire 
and London. 

On the up journey the overall average speed of the new 
train is 63-3 miles an hour from Bradford to King’s Cross, 
and 67-9 miles an hour from Leeds to King’s Cross. On 
the down journey the overall average speed from King’s 








FIRST AND THIRD- CLASS COACH INTERIORS OF THE 


Cross to Bradford is 63-3 miles an hour, and King’s Cross 
to Leeds 68-4 miles an hour. ; 

Two new streamlined locomotives have been specially 
built for hauling the trains, and as they are practically 
identical with those hauling the “ Silver Jubilee ”’ train, 
which were described in THe ENGINEER of September 27th, 
1935, it is mot necessary for us to give further par- 
ticulars. The general lay-out of the train is similar to that 
of the “ Coronation ’’ trains, it being composed entirely 
of open saloon coaches, each 56ft. 24in. long over the body 
and ft. wide over the mouldings. The train exterior is 
streamlined throughout, the spaces between the carriages 
being covered with rubber fairings. The train consists of 
four pairs of twin carriages and accommodates forty- 
eight first and one hundred and sixty-eight third-class 
passengers. Over the buffers the total length of the 
train is just over 530ft., and it is made up as follows :— 
Brake third and open third, sixty-six seats; kitchen 
third and open third, sixty-seven seats; two open firsts, 
forty-eight seats; kitchen third and open brake third, 
forty-five seats. The exterior appearance of the train is 
somewhat striking, the upper part of tne body being finished 
in Marlborough Blue, and the lower in Garter Blue. The 
roofs are painted with aluminium and all exterior fittings 
and mouldings are of stainless steel. A considerable 
amount of trouble has been taken to make the interior of 
the train as soundproof as practicable. The body sides 
and roof are insulated with asbestos blanket, and, in addi- 
tion to a fin. thick sheet of sponge rubber being placed 
on the floor under the carpet, the whole of the underside 
of each vehicle has been insulated by means of sprayed 
asbestos. The covering of the interior walls and ceilings 
. with Rexine and the double-glass windows also serve to 
reduce noise. 


ventilation and heating supplied by J. Stone and Co., by 
means of which filtered air, heated to a comfortable tem- 
perature and thermostatically controlled, is supplied to 
the carriages at floor level. Grilles in the lighting fittings 
in the roof connecting with ducts leading to large extractor 
ventilators enable the air in each vehicle to be completely 
changed every three minutes. Direct ventilation is also 
obtained by means of a sliding shutter ventilator above 
each side window. 

As may be seen from our illustrations, the first-class 
saloons have been divided into sections by means of 
partitions, each section.seating four persons, two on 
either side of the gangway. The third-class saloons are 
divided by cross partitions into sections of six, twelve, or 
fifteen passengers each. 

The two kitchen cars are equipped with electric cooking 
ranges, and the power is provided from two 10-kW axle- 
driven generators suspended under each car. A 210- 
ampere hour battery supplies current when the train is 
standing. The wide corridors and ample space at the ends 
of the carriages pormit easy movement without over- 
crowding for passengers joining or leaving the train. 








Pretoria Steel Works’ Profits. 


(By our South African Correspondent.) 

FAVOURED by the great expansion of the activities of 
the gold mining industry in the last four years, and the 
steady improvement in general trade conditions in the 
same period, the South African Iron and Steel Corporation, 
Ltd. (Iseor), was able to announce at the general meeting 
of shareholders at Pretoria on September 22nd, that a 
gross profit of £669,279 had been made during the year 
ended June 30th, 1937. At the close of 1934, the year in 
which operations started, a loss of £266,022 had been 
incurred, caused partly by starting expenses and partly 
because the whole of the plant was not fully operating. 
Since then there has been a progressive improvement, 
as shown by the following figures of profits earned :— 

£ 


1935, first half ... 65,880 
1935, second half 185,718 
1936, first half ... 249,947 
Total profit, year ended June 30th, 1936... £435,665 
1936, second half nad’ Ban Peape,; baum tices, Ee 
1937, first half ... 399,284 





Total profit, year ended June 30th, 1937 ... £669,279 








The train is fitted throughout with a system of pressure 


The factor chiefly responsible for the profit for 1936-1937 











exceeding the preceding year by over 50 per cent. is the 
increased production, which reduced the unit production 
cost. Although prices have risen, mainly since March 
last, the effect on profit has been small as most of Iscor’s 
deliveries up to June last were made against orders booked 
before the price increase. 

After making all deductions the net profit amounts to 
£548,000. Out of this amount £270,000 has been placed 
to depreciation account, £200,000 to general reserve, and 
£20,000 for pension fund. For the year ending June 30th, 
1938, the directors are declaring an interim dividend of 3 per 
cent. 

Expenditure on capital account now stands at 
£6,665,259, an increase of £412,970 compared with last 
year, and mainly accounted for by the plant extensions 
upon which £80,000 more remains to be expended. 

The steadily increasing output of the works is shown 
by the following production figures for the heavy mill 
at which the whole steel output is rolled either into 
finished or semi-finished products : 


Tons. 

Year ended June 30th, 1935 .. 124,627 
se $s 1936 .. 205,079 
1937 233,723 


The full benefit of the plant extensions and additions 
is not reflected in the results for 1936-1937, as it was 
only for some three months during the year under review 
that the two blast-furnaces were in operation together. 
With the two blast-furnaces in operation during the current 
year the works should have an abundant supply of pig 
iron for its own requirements or for sale. It must be 
borne in mind, however, that the increased profit to be 
expected and the higher prices which will be realised will 





be offset to an increasing extent by rising costs. 


Increases in production are shown in every department. 
Despatches to customers from the heavy mill, light mill, 
and sheet works, taken together, increased from 178,171 
tons in 1935-86 to 234,018 tons in 1936-37. The total 
despatches of all products increased from 254,915 tons in 
1935-36 to 302,292 tons in 1936-37. 

As an example of the increases taking place in costs, 
ferro-manganese has risen in price during the last twelve 
months by about 82 per cent., and spelter by about 54 per 
cent. In view of this, progress is being made in develop- 
ing local production of requirements. For example, a 
proportion of the ingot moulds lrequired is being made 
at the Iscor works in its own departmental foundry. 

Dr. H. J. van der Bijl, chairman of the corporation, 
referred in his address to shareholders to the dumping 
and price-cutting which prevailed in the years of depression 
and which Iscor had to face when it commenced operations. 
Dr. van der Bij] also mentioned the extent to which their 
prices were depressed by this competition, and the steps 
which were taken, first through dumping duties, and later 
on through a scheme of co-operation with overseas steel 
interests, combined with the establishment of minimum 
c.i.f prices at South African ports, to achieve a reasonable 
price level and some measure of stability in the South 
African market. The world trade revival had been 
followed by a general rise in iron and steel prices, but he 
claimed that in many ways there had been far less disturb- 
ance, uncertainty, and inconvenience to steel users in 
South Africa than had obtained in many of the larger 
overseas steel-producing countries, and this had been due 
to the local steel industry and the co-operative arrange- 
ment with overseas steel interests. 

During the past nine months or more the works had, 
said Dr. van der Bijl, been in a position, from a com- 
petitive point of view, to increase prices of some of its 
products, but had not done so, preferring to help those in 
difficulties and to endeavour to stabilise prices on a reason- 
able level. The works’ help had not been confined to 
prices, but it had, when required, arranged its production 
and delivery programmes to keep everyone going with a 
minimum of inconvenience, and in this respect it had 
helped not only its own inland customers, but also buyers 
in difficulty as far afield as Cape Town and Rhodesia. 
The corporation and its associated company, the Union 
Steel Corporation (of South Africa), Ltd., are now 
responsible for the supply of semi-finished product~ 
or other forms of steel for remanufacture into tubes, 
pipes and poles, tube mill balls, bolts and nuts, chains, 
steel ropes, nails, &c., together with a variety of products 
made from steel sheets, such as steel ceilings, tanks, 
drums, and other containers, mine ventilation pipes, 








“WEsT RIDING LIMITED" 


shovels, steel furniture, &c., and the range is steadily 


increasing. 








BRITISH STANDARDS INSTITUTION. 

All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 








ACCEPTANCE TESTS FOR STEAM TURBINES. 

No. 752—1937. A British Standard Specification for 
the rating and performance of steam turbines has been in 
existence for some.years, the current edition being No. 132 
—1930. This specification has now been supplemented 
by the issue of a British Standard Code for Acceptance 
Tests for Steam Turbines. The purpose of the test code 
is to enable any guarantees given by the manufacturers 
of plant made in accordance with B.S.S. No. 132 to be 
verified, such guarantees generally covering the following 
matters :—Output (or capacity); steam (or heat) con- 
sumption; speed regulation; emergency governor 
operation. The Code is based on the recommendations 
of the International Electrotechnical Commission as laid 
down in I.E.C. Publication 46. It is sectionalised under 
the following headings :—Definitions and Symbols; 
Guiding Principles ; Instruments and Methods of Measure- 
ment ; Computation of Results; Report of Test Carried 
Out in Accordance with the Standard Code. The Com- 
mittee responsible for drafting this Code has expressed 
acknowledgement of the original work on this subject 
carried out by the Heat Engine and Boiler Trials Com- 
mittee of the Institution of Civil Engineers. 
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Rail and Road. 


ELEcTRIC SIGNALLING ON THE L.N.E.R.—Work has 
begun on the installation of electrically operated signals 
on the London and North-Easiern Railway Company’s 
line between Northallerton and Darlington. When this 
16-miles-long section is completed, the whole of the line 
between York and Darlington will be controlled by electric 
signals. 

CaRNFORTH STATION IMPROVEMENT ScHuEemMy.—The 
London, Midland and Scottish Railway Company proposes 
to spend £53,000 in improvements to Carnforth Station. 
It is intended to build a new 890ft. long platform, increase 
the present platform height, lay down new carriage 
sidings, and replace Nos. 1 and 2 signal-boxes. When the 
scheme is finished better services will be provided to the 
Furness area. 


CaNnapDIAN Roaps.—At the end of last year the total 
estimated mileage of improved roads in Canada was 
100,000, of which 87,000 miles were improved by gravel 
or macadam surfaces, the remainder having a higher class 
hard surface. The remainder of the country’s highways, 
amounting to 314,000 miles, have had no surface treat- 
ment, although a very considerable part of this mileage 
is graded and maintained for traffic. 


LiverPooL Station MisyHap._-On Monday, October 
4th, when the Harwich—Liverpool boat train was passing 
round the slight curve into No. | platform, Central Station, 
Liverpool, the engine left the rails. A number of coaches 
were also derailed and with the engine they tore away the 
edge of the platform for a distance of over 60 yards. No 
persons were seriously injured, but the locomotive and 
several coaches were badly damaged. 


Raitways In PoLtanp.—A recent report on Poland says 
that the electrification of the State Railways is proceeding 
steadily. The length of line in the country at the end of 
last year was 18,191 kiloms. of standard gauge and 
2413 kiloms. of narrow gauge ; 131 kiloms. of new line was 
opened during 1936. The Upper Silesia—~Gdynia line which 
belongs to the Franco-Polish Railway Company, and which 
has been managed by the Polish State Railways for a 
number of years, will revert to the company in January 
next year. 





Roap Compactinc.—An American correspondent of 
the Contract Journal gives the following particulars of an 
interesting road-building job. A portable crane and 
2500 Ib. iron ball was used by the contractor on a Cali- 
fornian highway contract to break-out the old existing 
pavement, and it was noticed that, over old fills, con- 
siderable settlement took place during this operation. 
It was therefore thought that thorough pounding might 
accomplish satisfactory consolidation without removal 
and recompaction over shallow fills. The portable crane and 
ball operated over an area of 154 square feet per hour at a 
cost of 8-79 dollars, equal to 5-7 cents per square foot, 
and was able to break up the old pavement and drive it 
into the old fill and lower the grade of the entire area by lft, 


HUNGARIAN STREAMLINED Tank Enarnes.—A rather 
unusual appearance is presented by new 4-4-4 streamlined 
tank engines now working on the Hungarian State Rail- 
ways. According to the Railway Gazette, they have been 
built to work an accelerated service between Budapest 
and some of the more distant towns in Hungary. It was 
necessary to restrict the weight of the locomotives without 
impairing the capacity, as some of the sections over which 
the new trains run are laid with fairly light rails. Two 
outside cylinders, 17in. diameter by 25}in. stroke, drive 
the second pair of coupled wheels. In working order the 
engines weigh 85-3 tons, adhesian weight being 29-2 tons, 
and the tractive effort 14,300 lb. It is stated that since 
May 22nd last two engines of this type have been 
working on the easily graded Budapest—Miskole line, a 
distance of 115 miles, where the fastest trains they haul are 
allowed 2 h. 31 min., including three stops absorbing 
12 min. of the total time. 


SpeEeD Triats on L.M.S.—With a view to securing data 
for consideration in connection with assessing what possi- 
bilities may exist for the acceleration of express passenger 
services, the London, Midland and Scottish Railway Com- 
pany during October is to carry out a series of special dyna- 
mometer car trials over its main lines between Bristol and 
Leeds, vid Birmingham, Derby, and Sheffield, and between 
Leeds and Glasgow, vid Carlisle, Dumfries, and Kil- 
marnock. These tests will take place on four successive 
days, and special attention will be directed towards such 
phases of possible acceleration as coal consumption and 
speed restrictions. Standard locomotives and trains will 
be used throughout. The trains will carry members of 
the company’s staff only and will run to schedules some- 
what faster than the present express passenger timings. 
Whilst the further test between Bristol, Leeds, and 
Glasgow will enable consideration to be given to the 
possibilities of regular accelerated timings, nothing 
definite can be stated until the results of the tests have been 
tabulated and analysed. 


Raitway Sratistics.—Railway statistics for the 
calendar month of June and the four weeks ended July 
10th, 1937, show that the total number of passenger 
journeys, excluding season ticket holders, taken on all 
standard gauge railways in Great Britain in the month of 
June, 1937, was 115,868,637, an increase compared with 
June, 1936, of 4,202,575. The journeys taken by pas- 
sengers at reduced fares increased by 1,832,657, and those 
at standard or ordinary fares by 2,369,918. The receipts 
from passengers, excluding season ticket holders, showed 
an increase of £188,294. These comparisons are, however, 
affected by the incidence of Whit Monday, which fell on 
May 17th, 1937, and on June Ist, 1936. If the railway 
undertakings of the London Passenger T rt Board 
be omitted, the figures show an increase in journeys of 
1,416,246, and an increase in receipts of £155,690. In the 
four weeks ended July 10th, 1937, the coaching train miles 
showed an increase of 327,389, compared with the four 
weeks ended July 11th, 1986. The total tonnage of freight 
conveyed, excluding free-hauled traffic, in the four weeks 
ended July 10th, 1937, was 22,572,906, and freight train 
receipts amounted to £7,021,489. The average train load 
increased from 1233 to 127} tons and the net ton miles 


Miscellanea. 





Sarery Lamps ry Mrines.—In his sixteenth annual 
report on the coal mines of this country the Secretary of 
Mines stated that during 1936 there were 209,539 flame 
type safety lamps and 407,318 electric safety lamps in 
use. The comparative figures for thé previous year are 
222,541 and 397,206 respectively. 

Aw AusTRALIAN NATIONAL STANDARDS LABORATORY.— 
As part of its plan to develop the secondary industries in 
the Commonwealth, the Federal Government of Australia 
has decided to establish a national standards laboratory. 
Provision has been made in the Budget for a Govern- 
mental expenditure of £170,000 for scientifie and industrial 
research, in addition to £77,000 contributed by industry. 


Bouxix Steam Supriy.—In addition to supplying current 
for the new Treforest Trading Estate from its station at 
Upper Boat, it is proposed by the South Wales Electric 
Power Company also to supply steam to the factories 
on the estate. This proposal will involve the building of 
a steam pipe line over a mile long, and ments 
have been made to begin the extension work involved at 
the station. 

THERMAL CoNDUCTIVITY OF STEEL.—A simple method of 
determining the thermal conductivity of steel is described 
in a short extract in the Iron and Coal Trades Review. 
The bar of steel is coated with silver mercury iodide and 
on one end of the bar being heated the colour changes from 
yeliow to orange. The length of rods over which the 
colour change takes place in a definite time is compared 
with a steel of known conductivity. 

Hams Hatt Power Sration.—As a result of the 
increased demand for electricity in Birmingham, it has 
become necessary to build a sixth cooling tower at Hams 
Hall power station. The new tower, like the other five, 
will be built of reinforced conerete and will be 220ft. high 
and 176ft. in diameter at the base. When the new tower 
is completed in about fifteen months the six towers will 
have an aggregate cooling capacity of sixteen million 
gallons of water an hour. 

SuteHuR Propuction 1n CanaDa.—After several years 
of research the Consolidated Mining and Smelting Com- 
pany of Canada, Ltd., perfected a new process for the 
recovery of sulphur from its waste smelter gases. It now 
has in operation the first unit of a commercial plant with a 
daily capacity of 40 tons, and a second similar unit is 
under construction. These two units will eventually have 
an annual production of 25,000 tons of sulphur, and it is 
expected that the entire output will be absorbed by the 
Pacific Coast pulp and paper industry. 

Coat Minine Costs.—We have received a létter from 
Mr. Philip Gee, drawing attention to the cost of stores and 
timber given in the Statistical Summary of the Coal 
Mining Industry for the June quarter of 1937, which was 
recently issued by the Mines Department. He says that, 
as compared with the same quarter in 1935, the increased 
cost of stores and timber for the country as a whole 
amounted to 3d. a ton; in four districts the increase was 
over 4d., and in one other over 5d. To the ordinary reader 
this may not sound very much, but Mr. Gee points out 
that on an annual output of 240,000,000 tons 1d. per ton 
represents £1,000,000. Moreover, he adds the prices of 
stores and timber are still rising rapidly. 


DisTRIBUTION OF Trin ON TrxPLaTE.—The quality of the 
tin coating on a tinplate is expressed commercially as the 
weight of tin spread over the surface of the sheets in a 
whole box of tinplates, but it is known that far from the 
tin being distributed in a coating of uniform thickness over 
the entire area, serious variations occur. In a recent 
paper before the Iron and Steel Institute, W. E. Hoare 
classifies these variations in thickness according to whether 
they occur betwéen one sheet and another as a whole, 
between one end and another of any particular sheet, or 
between points close together on a sheet. The paper has 
now been published by the International Tin Research 
and Development Council. Discussing variations of the 
two latter kinds in relation to porosity, it is shown that it 
is possible to establish a close connection between the 
weight of the coating and its porosity. 

TuHE HypROGENATION CRACKING OF TaRS.—The Depart- 
ment of Scientific and Industrial Research has just issued 
a report entitled ‘‘ The Hydrogenation Cracking of Tars, 
Part II1, The Effect of Certain Variables in a Continuous 
Plant.’ The report deals with the effect of a number of 
variable factors on the working of a continuous hydro- 
genation cracking plant. The possible variables in such a 
plant are the concentration of the catalyst on the support, 
the size of the catalyst granules, the nature of the raw 
material, the temperature, the pressure, the time of con- 
tact, and the relative concentrations of tar and hydrogen. 
In studying these, each factor was varied independently 
of the other, and attention was paid chiefly to their effect 
on the activity of the catalyst, which was measured by 
the degree of conversion of the tar to spirit. The results 
of the experiments show that the initial activity and rate 
of deterioration of the catalyst are not necessarily, or even 
usually, affected in the same manner or to the same 
degree by changes in a particular variable. 


New Frexips ror Inpustry.—A booklet called “ New 
Fields for Industry,” issued by the Commissioners for the 
Special Areas in England and Wales and in Scotland, gives 
a description of the inducements which are now offered 
to new industries in these areas. The booklet emphasises 
the advantages of the areas in respect. particularly of 
labour supply, natural resources, raw materials, and com- 
munications. Sites and factories are available on a rental 
basis both on the trading estates and elsewhere to indus- 
trialists setting up undertakings in the areas. In addition 
to this saving of capital outlay, firms can obtain from the 
Commissioners contributions towards rent, rates and 
income tax and may also be granted by the Treasury a 
remission of the National Defence Contribution. A useful 
feature of the booklet is a series of maps showing the 
situation and extent of the areas. Copies of the booklet 
can be obtained on application from the Secretary (1) 
Commissioner for Special Areas (England and Wales), 
Broadway Buildings, Broadway, Westminster, S.W.1 ; and 


Air and Water. 


New Sienat ScHOOL FOR THE Navy.—A site at Stam- 
shaw has been acquired from the Portsmouth Corpora- 
tion by the Admiralty upon which it is intended to build 
a new signal school for the Navy at a cost of £350,000. 





Barrow Surpyarp Extension.—lIt is announced that 
the fitting out wharves at the Barrow shipyard of Vickers 
Armstrongs, Ltd., are to be extended by 1800ft. This 
extension will double the present accommodation of the 
wharf. 


SHIPBUILDING IN JAPpAN.—Thirty-nine ships, aggregat- 
ing 153,253 tons, were completed in Japan during the 
first.six months of this year. It is expected that by the 
end of the year sixty-five ships, of 302,550 tons, will be 
completed. These figures are for ships of over 1000 tons. 


SHIPBUILDING ON THE CLYDE.—During September nine- 
teen new vessels were launched from Scottish shipyards, 
and of these fourteen were from the Clyde area. These 
fourteen launches bring the total number from the Clyde 
up to date this year to seventy-six ships of 253,611 tons. 
It is expected that by the end of this year ships totalling 
over 300,000 tons gross will have been launched from the 
Clyde. 

AmeRICcCAN MercHant Marine Scueme.—The United 
States Government Maritime Commission has put forward 
a scheme for the building of thirty merchant ships to 
replace the ageing vessels of that country’s merchant 
marine. The proposed ships would be built under a charter 
purchase plan, and, in effect, shipping lines would be 
given five years in which to make a deposit payment 
equal to a quarter of the’ building cost of a ship. 


Emprme Frytxne Boat Crasx.—Whilst landing at 
Phaleron Bay on her homeward voyage from Alexandria, 
the Imperial Airways flying boat “ Courtier” crashed 
in the water and three of her nine passengers lost their 
lives. The cause of the crash has not yet been made 
known, but it is reported that the machine was seen to 
be circling normally preparatory to landing, but failed 
to flatten out and struck the sea with great force. 


Ewpre Friyine Boat Service.—On Tuesday, October 
5th, the Imperial Airways machine “ Calypso ”’ inaugu- 
rated a regular air service by Empire flying boat between 
this country and Karachi. This is the first passenger and 
mail service by flying boat east of Alexandria, and the 
first service to be operated from Southampton as far as 
Karachi by such machines. Up to this date Indian and 
Australian services were only undertaken by the flying 
boats as far as Alexandria. : 


New British Warsurps.—On Tuesday, October 5th, 
the two new submarines “Triton” and “ Undine” 
were launched from the Vickers-Armstrong yard at 
Barrow-in-Furness. The ‘“‘ Undine” is the first of three 
small submarines for coastal defence work, and the 
“Triton ” is the first of a new class of 1095-ton patrol 
submarines. On the same day the “Tribal” class 
destroyer ‘‘ Mohawk ” was launched from the Southamp- 
ton yard of John I. Thornycroft and Co., Ltd. 


Panama Canat Trarric.—During the year ending 
June 30th, 1937, the tonnage of vessels using the Panama 
Canal totalled just over 27,500,000 tons, a decrease of 
half a million tons on the previous year’s figures. During 
the year 2854 ships, aggregating 14,709,000 tons net 
(Panama Canal measurement) and carrying 59,279 
passengers, passed through the canal from Atlantic to 
Pacific, the corresponding figures for the traffic in the 
opposite direction being 2512 vessels, 12,783,000 tons net, 
and 47,246 passengers. 

NORWEGIAN TRANSATLANTIC Motor Liver.—The new 
17,000-ton motor liner “‘ Oslofjord ”’ being built at Bremen 
for the Norwegian American Line’s Transatlantic service, 
is expected to be completed in the early part of next 
summer. She will be the highest powered oil-engined 
passenger vessel yet built. The propelling machinery 
will comprise four double-acting, two-stroke M.A.N. 
engines geared to two shafts through Vulcan clutches. 
Each engine is designed to develop 4700 I.H.P. at 
215 r.p.m., and at full speed the propellers will turn 
at 90 r.p.m. The engines have six cylinders, 530 mm. 
diameter by 760mm. stroke. It is expected that the 
ship will have a speed of 19 knots. 


A Successor To THe “ LeviaTHan.’”—The United 
States Maritime Corporation has accepted a tender of 
15,759,000 dollars from the Newport News Shipbuilding 
Company for the building of a new liner to replace the 
“* Leviathan.” This tender was made on the adjusted 
price basis, which allows for adjustment of the final costs 
of construction on account of changes in labour and 
material costs which may occur during construction, 
providing any increase or decrease in such costs does not 
exceed 15 per cent. The “ Leviathan” is 54,400 tons 
gross, and was built for the Hamburg Amerika Line in 
1913, when she was launched under the name of 
“ Bismarck.” She was withdrawn from the Atlantic 
service some years ago and is now to be broken up. 


THe New Bristot “ Hercunes” Enotwe.—We are 
informed by the Bristol Aeroplane Company that its 
new ‘“ Hercules” engine has begun flight trials at the 
Filton Aerodrome. This fourteen-cylinder, radial, sleeve- 
valve engine develops over 1300 H.P. and is the most 
powerful British engine yet accorded official type approval. 
The new prototype machine for which the engine is 
intended is not yet ready for flight, and an existing 
machine has been adapted for flight test purposes. It 
is an all-metal low-wing monoplane, and whilst its acro- 
dynamic and structural design will enable the high 
output of the new engine to be fully used for maximum 
speed and climbing tests, it will not be suitable for full 
trial purposes. Fuel economy, in respect of which the 
company’s sleeve-valve system has fundamental advan- 
tages, will be tested by long periods of flying on weak 
mixture strength. The complete programme of trials 
will occupy at least 200 flying hours. The company’s 
chief test pilot, after preliminary flights in the machine, 
expressed satisfaction with the performance and general 





(2) the Commissioner for Special Areas in Scotland, 13, 





per engine hour from 464} to 471. 





Carlton-terrace, Edinburgh, 7. 


running of the engine, which was noticeably smooth and 


' silent. 
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NEW HIGHWAYS IN CALIFORNIA 


(For description see page 397.) 


FIG. 1—NORTH APPROACH TO GOLDEN GATE BRIDGE FIG. 2—HIGHWAY CONNECTING LOS GATOS AND SANTA CRUZ 
FIGS. 3 AND 4—VIEWS ON FEATHER RIVER HIGHWAY 








Oct. 8, 1937 


THE ENGINEER 


395 








Ghe Gngineer 


OCTOBER 8, 1937. 








Vou. CLXIV. No. 4265. 
Contents. 
: THE ENGINEER, October 8th, 1937. PAGE 
A SEVEN-DAY JOURNAL de bed PAS .. 381 
LEADING ARTICLES— 
ROAD DESIGN, BRITISH AND FOREIGN ... .-. 396 
WATER CIRCULATION IN BOILERS ... ... . 395 
SPECIAL ARTICLES— pie 
eee | i anabiaae AND HIGHWAY PRACTICE. No. I. 


E ENGINEERING i AND Marine EXHIBITION AT OLYMPIA. No. IV. 
(ihus.) aT eT 

EXTENSIONS AT THE DALM ARNOCK POWER STATION. (Illus.) 389 

FRENCH ENGINEERS’ CONGRESS . 396 


STUDY OF HEAT TRANSFER IN AN ANNEALING FURNACE. 
(Iilus.).. enh oa ae ies 38 


BUCHI SUPERCHARGING SYSTEM. (illus.) 400 
CONDENSER TUBE CORROSION ... ... 0 066 ee eee > aed 2 
emer -- CONTROL FOR D.C. TRACTION EQUIPMENTS. 
8.).. ; sas pi, fade ioe oo 
NEW i. N. ‘. R. TRAINS. (Illus.) ae Menges 
Our “ UNTOUCHABLES ” NEED A GANDHI oe ee 
PRETORIA STEEL WORKS PROFITS ... 392 


PRODUCTION HONING MACHINE. _ illus.) ” 


LETTERS TO THE E :DITOR— 


THE INCREASING COMPLEXITY OF AN ENGINEER'S EDUCATION 
ROAD LIGHTING AND ROAD VEHICLE LAMPS 


LITERATURE— 
BoOoKs RECEIVED 


NEWS AND NOTES 


AIR AND WATER. Rage en 393 
BRITISH PATENT Spec TFIC ATIONS. (Iilus.) 407 
BRITISH STANDARDS INSTITUTION ie 392 
CATALOGUES... . Fix Peg 404 
CONTRACTS AND ORDERS .... wal 408 
CURRENT PRICES FOR METALS ‘AND Furs ... 406 
FORTHCOMING ENGAGEMENTS ... “ak 408 
FRENCH ENGINEERING NOTES ... 407 
MARKETS, NOTES AND NEWS ... 405 
MISCELLANEA 1 wad 393 
PERSONAL AND BUSINESS ANNOUNCEMENTS ... 408 
RAIL AND Road... . “* 393 
Sixty YEARS AGO nat 391 
SOUTH AFRICAN ENGINEERING NOTES ... 403 


NOTICES TO READERS. 


*,* If any Subscriber abroad should receive THE ENGINEER in an 
“imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such inconvenie nce, if suffered, 
can be remedied by obtaining the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

*, se All letters intended for insertion in THE ENGINEER or containing 
* questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* No undertaking can be given to return drawings or manuscripts ; 
correspondents are therefore requested to keep copies. 

CHANGES OF ADDRESS. 

*,* Will subscribers please note that in all advices regarding changes 
of address it is necessary to have both the old and new addresses, as 
our lists are kept alphabetically by towns, Advices of this nature 
should reach us by the first post Wednesday morning prior lo the 
alteration. 











ROAD DESIGN, BRITISH AND FOREIGN. 


THE purpose of the Ministry of Transport in 
taking over control of 4500 miles of trunk roads 
was, presumably, to facilitate their rapid improve- 
ment and to allow local authorities to concentrate 
attention on urban and less important roads. 
Assuming, therefore, that sufficient funds are made 
available, there ought in the near future to be 
vigorous roadmaking activity in this country, and 
it is consequently interesting to examine how other 
countries are carrying out similar improvements 
to their highway systems. Two nations in par- 
ticular, Germany and America, have great road 
building projects in hand. In our issues of August 
20th and 27th we published illustrated descriptions 
of the German ‘“ Autobahn ” system, which has 
just been visited and examined by a party of 
Members of Parliament and others interested in 
road design. In this‘issue we begin a similar 
description of work now being carried out in the 
United States. Of the two series of articles, the 
latter is perhaps likely to prove more useful to 
highway engineers in this country if only because 
all kinds of roads are under construction in America, 
whereas work in Germany is concentrated particu- 
larly on arterial ways. 

In considering the application of foreign ideas 
in this country it is essential that allowance 
should be made for factors which are to some extent 
individual. Apart from such obvious technical 
considerations as the effects of varying climates 
on the detailed design, the psychology of the road 
user and the nature of the vehicles he uses need to 
be studied. In Germany the use of an Autobahn 
is forbidden to all but motor vehicles, while in 
America the pedal cycle is rarely seen. Here, 
however, there is some doubt as to whether people 
would relish a road built to serve the needs of only 
one class of road user and one, moreover, that could 
only be crossed, and that at fairly long intervals, 
by a bridge as though it were a railway ; while the 
very large number of pedal cyclists that needs to 


major road and introduces a very difficult problem 
at road intersections when cycle tracks are pro- 
vided. Although, therefore, neither American nor 
German standards can be applied unaltered to the 
roads of this country, it does not necessarily follow 
that there is little to be learned from them. The 
United States in particular cover so great an area 
that within their borders conditions comparable 
with those in practically any other part of the 
earth can be found. Thus, despite the existence of 
about three million miles of highways at least 
reasonably good, there are to be found whole dis- 
tricts served only by roads descriptively desig- 
nated “ farm-to-market.’’ In areas less sparsely 
populated conditions are similar to those which 
helped to make the German “ Autobahn ”’ project 
realisable, while, particularly around the greater 
cities, the density of the daily flux of traffic far 
exceeds anything yet experienced in Europe. As, 
to judge both by American standards and the 
present rapid rate of increase, the number of 
vehicles on our roads seems likely to double within 
a comparatively short span of years, present con- 
ditions in and around American cities provide a 
picture of the probable course of development of 
traffic in the neighbourhood of London and other 
large centres. Inevitably, therefore, the manner 
in which American highway authorities and engi- 
neers have solved the problems by which they were 
and are faced will influence engineers in this 
country who will reap the advantage of profiting 
by the mistakes and deriving guidance from the 
successes of their American counterparts. In 
many ways, as the articles will reveal, American 
experience has been similar to that of road builders 
in this country. The three-line road, for instance, 
has received severe criticism on the score of its 
dangers, and although it has been logically pointed 
out that the hazards are no greater than those of 
a two-line road, there is an observable tendency, 
when widening, to jump directly from a two-line 
to a four-line design. Six-line roads are regarded 
as objectionable unless they can be thoroughly 
patrolled by police. Though it is satisfactory to 
find such points of similarity, however, it is rather 
in the points of difference that the interest lies. 
In this country we are only beginning to consider 
the possibilities of road junctions specially designed 
to facilitate the free flow of traffic. But in America 
numerous variations on the main “ clover leaf,” 
“roundabout,” and “‘ bifurcation ”’ themes, many 
showing great ingenuity, have already been con- 
structed. It is of interest, too, to find that several 
States do not favour roadside kerbs and that the 
outer edges of many double-track highways are 
constructed particularly for the accommodation of 
parked vehicles. The width of the strip between 
the tracks of a double-track road is usually very 
much greater than the corresponding strip in this 
country or on the Autobahns in Germany. 
All these matters, together with many other 
important details of design, deserve study, as 
having a possible bearing on road design in this 
country. 

The obvious success of the German road system 
has encouraged the British Road Federation to 
advocate the construction of a similar network in 
this country of highways adapted to our special 
needs by the provision of cycle tracks and foot- 
paths. The party of Members of Parliament and 
others which has just returned from Germany is 
bound, too, to have been impressed by the speed 
and safety with which vehicles can travel on these 
new German roads, and may in consequence feel 
inclined to support the policy of the Federation. 
But in a leading article in our issue of August 20th 
we discussed the project and came to the conclusion 
that whether or no such a system of arterial roads 
were built, it would still remain essential that 
the highways already existing should be improved. 
The series of articles on American highways will 
be found to support that view. For although many 
“express”? highways are being built in that 
country, as many main and secondary roads are 
being constructed or improved at the same time. 
Thus, although great new arterial ways might 
justify their enormous cost, a sign that the Govern- 
ment intended energetically to press forward with 
the improvement of our existing highways would 
be very welcome. 


Water Circulation in Boilers. 


THE designer of water-tube boilers never admits 
any doubt as to the way the water circulates inside 
them. He will, if you ask him, be pleased to draw 
little arrows on the tubes pointing the way for the 
water, and he will add other curly ones here and 
there for the guidance of the flue gases. Every- 


from the drum by these tubes, across by those, and 
up by the others, round and round like the music 
and with equal persistence. The scheme would be 
convincing if only we could be sure that the water 
knew what the arrows meant. For the flue gases 
this does not matter, because they are bound to 
travel from the furnace to the stack by the only 
path open to them. They are not required to circu- 
late; a single passage and their work is done. 
Circulation of the water, however, is essential to the 
proper working of an ordinary boiler. Not only is 
it conducive to rapid transmission of heat from the 
tubes to the water, but dead water in any tube is 
almost sure to lead to trouble. When stagnation 
does occur it is not necessarily because the water 
has no means of escape. It could leave freely by 
either end of the tube, but if the conditions are 
such that there is no inducement for it to prefer 
one direction of flow to the other, it just stays 
where it is. In a thick bank of tubes, for example, 
when those nearest the fire are designed to act as 
risers and those on the far side as downcomers, 
the water in the central rows may be doubtful as 
to which way to go, and consequently may be 
reluctant to move at all. The same state of affairs 
may be found in the intermediate tubes of a bank 
intended by the designer to consist of risers only, 
for it is common knowledge that on such banks 
there may be at times a reverse flow in the cooler 
tubes, owing to a circulation being set up within 
the bank itself. The evidence of defective circula- 
tion is severe pitting in the guilty tubes. What- 
ever the actual cause of the pitting may be, there 
is no doubt that in many types of boiler an experi- 
enced engineer can foretell almost exactly which 
rows of tubes are likely to suffer most from pitting, 
and it will always be found that these are the rows 
where inadequate circulation may be expected. 
The causes of natural circulation are very simple 
and are, of course, well understood. The cooler 
portions of the water, being denser, tend to sink, 
displacing the more highly heated portions, the 
up-flow of which is considerably aided by the 
bubbles of the steam entangled with them. The 
action has been demonstrated by a thousand models 
and the mental picture of the process is always in 
the background of the designer’s mind. But a 
glass model, working at or about atmospheric 
pressure, is a very different affair from an actual 
boiler. The one thing common to both, which is 
important, although not directly obvious, is that 
the rate of circulation is kept in check by its own 
consequences. Every increase in its speed tends 
to make the temperature of the contents of the 
boiler more uniform, while every approach to 
uniformity of temperature diminishes the forces 
on which circulation depends. There is thus a 
limit to the rate of natural circulation in any boiler, 
and this will be the lower the more nearly every 
part of the boiler is fulfilling its real function of 
producing steam rather than heating water. But 
there is another factor antagonistic to a brisk 
circulation which is becoming more evident than 
formerly. A modern power station boiler is often 
supplied with feed water preheated to a very high 
temperature. In the days when boilers worked at 
about 200 lb., and were fed with water at 212 deg. 
or so, the temperature range in the boiler may have 
been nearly 180 deg. Fah. In a modern boiler 
working at 600 lb. pressure and supplied with 
feed water at 340 deg., the temperature range will 
only be 150 deg., with a corresponding reduction 
in the forces tending to promote natural 
circulation. More significant, however, is the 
effect of the increase in pressure. The bubbles 
constituting 1 lb. of steam at 600 1b. pressure 
will displace less than 40 per cent. of the 
water displaced by the bubbles of steam at 
200 lb. pressure, and their effect in causing circula- 
tion will be reduced in the same proportion. With 
boiler pressures of 1200 Ib. and over, which are 
now common in the United States, the bubbles 
will displace only about half as much water as at 
600 Ib., so that their effect is again reduced by half. 
It would appear, therefore, as if the tendency of 
modern boiler practice was to reduce those factors 
which make for brisk circulation, while demanding 
at the same time average evaporation rates three 
or four times as great as engineers used to be con- 
tented with. Boilers are also becoming highly 
complex structures, with water tubes all round 
the furnace, and slag screens in addition, imposed 
on the original tube systems. When tubes exposed 
to furnace temperature are expected to evaporate 
50 lb. or more of water per square foot per hour, it 
is obvious that a proper circulation must be main- 
tained through them, and circumstances are com- 
bining to make it more and more difficult to ensure 








be accommodated complicates the design of any 





thing is then perfectly clear. Down goes the water 


this by natural means. It is hardly surprising 
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therefore to find schemes for producing a forced 
circulation through the tube system attracting the 
attention of many designers. The idea is by no 
means a new one. In the ‘sixties of the last 
century quite a crop of forced circulation water- 
tube boilers was developed in the United States. 
The period was one of great activity in the develop- 
ment of water-tube boilers, and many of the designs 
were such that the water could hardly be expected 
to traverse the many sharp corners provided in its 
path unless it were positively pushed along. It 
may also be significant that the practice of pumping 
the water round the boiler coincided with a general 
increase on steam pressures, such as we are again 
witnessing to-day. But it soon fell into disuse, 
being found a needless complication when the 
boilers were so designed as to make natural circula- 
tion more easy. Whether history will repeat itself 
in this respect it is impossible to say. No one 
would want a circulating pump attached to his 
boiler if he thought he could do without one, for 
though the power it absorbed might not be worth 
considering, the need for its continuous operation 


at fall boiler pressure and temperature would not 
add to the charms of the boiler house, even if it 
did not detract from the reliability of the plant. 
It is true that there are certain. boilers now in use 
or in course of development in which there is no 
circulation at all in the true sense of the word, 
the water passing once only through the tube 
system as it does in an economiser. In such boilers 
the movement of the water is, of course, maintained 
by the feed pumps. They should be free from any 
difficulties due to stagnant water, but experience 
only will show whether a final solution is to be 
found in this direction. At present the overwhelm- 
ing majority of boilers in service depend upon 
internal circulation, and the question is whether 
in the future this will be kept up by a natural or 
artificial means. If the tube system, including the 
water walls, can be so simplified that an adequate 
and continuous flow through all tubes can be 
assured without recourse to excessively high 
drums, there is little doubt that this is the better 
plan. Otherwise, the alternative of pumping the 





water round will have to be adopted. 








French Engineers’ Congress. 





HE first Congress of French engineers held in 
Paris last week was the outcome of a_long- 
considered decision that something should be done 
to raise the status of engineers and widen their oppor- 
tunities, and while originally the idea was to relieve 
the engineering profession of disabilities arising out of 
the industrial decline that began seven years ago, the 
necessity of carrying it out has become urgent, in view 
of the revolutionary changes that have taken plaee 
in the relations between workers and employers during 
the past fifteen months. These new conditions tended 
to promote a unanimity of action among engineers 
that had been lacking. The Federation of Associa- 
tions, Societies, and Syndicates of French Engineers 
and the leading groups of engineers’ syndicates and 
associations constituted an Organising Committee 
to prepare the Congress, at which foreign engineers’ 
associations were invited to be represented. While 
the Congress was French, and the questions to be dis- 
cussed were of immediate importance to French engi- 
neers who find themselves in a situation that necessi- 
tates a change of front, or rather an adaptation to 
entirely new circumstances, it was felt that the grow- 
ing power of syndicalism would awaken interest in 
these questions in other countries, and invitations to 
send delegates were accepted by most Continental 
countries and by the United States. 

There was a large attendance at the opening of 
the Congress on September 26th at the headquarters 
in Paris of the engineers of the Arts et Métiers, under 
the presidency of Monsieur Luc, General Director of 
Technical Instruction. In a short address Monsieur 
Luc summarised the object of the Congress by explain- 
ing the new outlook for the engineering profession 
which has been considerably modified by the social 
changes of the past year. It is no longer purely 
technical, but must embrace the whole range of 
economic life. The engineer can alone be the inter- 
mediary between employers and labour, and this 
entails on his part a high moral standard with a gift 
of conciliation and tact and a sympathetic under- 
standing of the men. In the past there was nothing 
to prepare the young engineer with an insight into 
the psychology of the workmen he would have under 
him. That could only be learnt by long experience, 
and this social aspect of the profession must in future 
form an essential part of his training. The great cause 
of the troubles from which France and other coun- 
tries are suffering is an ignorance of economic laws, 
and if the engineer is to fulfil his destiny he must have 
a full knowledge of economic life, and this, too, 
because no progress can be made in this world without 
the engineer, who, with his technical skill, moral 
outlook, complete grasp of social economics and 
human ‘instincts and ideas, is destined to occupy the 
chief place in the world’s happiness and prosperity. 
Monsieur Luc raised the engineer to a very high plane, 
and was not unmindful that his material interests 
should be improved. The engineer, he said, had 
neglected those interests in his devotion to his profes- 
sional duties and it was now time that more attention 
should be given to them. 

Of the fifty papers presented to the Congress, 
about one-half were devoted to the engineer in the 
economic and social life, which subject was discussed 
at the first session under the presidency of Monsieur 
Gourdeau. This matter is the direct outcome of the 
labour reforms which leave the engineer in @ some- 
what nebulous situation, and lessen even his technical 
importance for the time being, at least in most of the 
works and factories where the labour organisations 
tend to exclude engineers in favour of technicians 
belonging to their own unions. In some of the papers 
complaints were made of the elimination of engineers 
from direct discussions between workers’ delegates 





and the directors of big enterprises where engineers 
have no voice on the board. The social importance 
of the engineer is, it was stated, overshadowed by the 
belief that he is merely a technician. They must 
therefore organise the profession on the social side, 
and as the present tendency is towards a social revolu- 
tion, the Government must recognise the engineer as 
occupying the function of constructor in a policy of 
evolution. On this subject a paper read by the 
United States delegate particularly impressed the 
Congress. He said that the problem in the United 
States was similar to that in France. Engineers 
must enter into social life, whether they liked it or 
not, and the American Engineering Council, repre- 
senting sixty societies with its headquarters in 
Washington, was in direct touch with the Government 
which consulted it on all technical matters embodied 
in laws. This example was regarded by the Congress 
as one to be followed in France, where the interests of 
engineers are looked after as far as possible by a 
committee in the Chamber of Deputies, whose influ- 
ence is necessarily restricted. No direct action can be 
exerted on the Government until engineers are power- 
fully organised, and this matter was dealt with at a 
following session. The discussion revealed that a 
good deal of social work had been carried out by 
engineers, notably in the housing of workers, and it 
was pointed out by one member that the difficulties 
in the way of housing men with increasing families 
must be overcome before any other social problem 
can be considered. The worker only looks to his wage 
and when the engineer, it was explained, has made it 
clear that an improvement in the standard of living 
depends upon the profit that can be realised by an 
enterprise, he will have rendered a great service. 
In this way he will do much to modify internal 
reactions. When labour claims are discussed in a 
council representing conflicting interests, the engi- 
neer is independent of those interests, and can help 
towards satisfactory solutions. He can no longer 
stand aloof from any economic and social work 
interesting all classes of wage earners and he must be 
prepared to carry out such work, for a humanitarian 
outlook is linked up with progress. It was the feeling 
of the Congress that the field opened up to the engineer 
is practically unlimited. 

The session devoted to the training of engineers 
dealt with a problem of so many facets introduced 
by the new social conditions that it was impossible 
to arrive at a definite conclusion except that social 
subjects should be introduced into the curriculum, 
as is already done to a small extent at the Conser- 
vatoire des Arts et Métiers. It has not yet been 
decided whether instruction in the social aspects of 
labour relations and in economics should be carried on 
concurrently with technical training or superimposed 
on it. The system of teaching cannot be changed all 
at once. It must be altered gradually. The whole 
matter needs fuller inquiry than it has so far received, 
and is not likely to be settled until all the societies of 
engineers are affiliated to a federation with one central 
council. It was stated during the discussion that all 
the troubles that confront engineers would have been 
settled if they had given support to the National 
Federation of French Engineers, which, it was 
affirmed, continues to increase its membership. 
Apparently, however, the National Federation has 
not yet come up to expectations, and the report of 
Monsieur Ferrier suggests a plan of organisation 
whereby all the societies will be affiliated to the 
Federation of Associations, Societies, and Syndicates 
of French Engineers, which would be empowered to 
act on behalf of them all. One of the difficulties is 
the multiplicity of societies, some of them without 
influence, that have thrown in their lot with the 





C.G.T., and it was suggested that a minimum member- 
ship should be imposed on societies for recognition 
by the State. It is this lack of cohesion among 
engineers that was largely the cause of their failure 
to secure advantages for themselves at the time of the 
conflict between the labour confederation and em- 
ployers. When the system of collective contracts 
was instituted, the C.G.T. refused to recognise engi- 
neers’ societies that were not affiliated to it, and would 
only admit engineers into collective contracts under 
the general name of technicians, so that engineers 
with degrees had nothing to do with collective con- 
tracts between the men and employers. It is now 
seen that there is something good in collective con- 
tracts after all, for they are lengthy documents 
minutely specifying the advantages accorded to the 
signatory groups and are confirmed by deeree. The 
discussion upon them was academical, and a final 
decision will presumably be left over until the Federa- 
tion has come to its conclusions in the light of the 
Congress, and is able to act on behalf of the great 
majority of engineers. 

The last session was held under the presidency of 
Monsieur Léon Guillet, Director of the Ecole des 
Arts et Manufactures, and here, again, the question 
arose of widening opportunities of employment for 
engineers. To begin with, it was said, the anarchy 
existing amongst groups of engineers must be elimi- 
nated by the creation of a homogeneous group. There 
is certainly a great deal of unemployment, and the 
Federation has instituted a commission to ascertain 
the number of engineers required for each branch of 
industry and to decide at what rate the number can 
be increased in the future. Monsieur Brull declared 
that under the new labour conditions technicians had 
driven qualified engineers out of their jobs. The 
statement that there are too many engineers was 
contested by Monsieur Desmarais, who believed that 
it would be necessary to employ engineers in addition 
to technicians, and that they should be oceupied in 
administrative functions that require technical know - 
ledge. A great deal was said about capitalist adminis- 
tration ignoring the value of the special training of 
engineers, which fitted them particularly for adminis- 
trative and organising work, and it was remarked 
that the commercial services are taking a hand in 
production to the detriment of engineers. Monsieur 
Guillet said that the training of engineers should 
cover complementary studies, ineluding foreign 
languages, so that if they failed to find occupation in 
industries requiring the use of technical knowledge, 
they might obtain employment in other directions. 
If the engineer did not do more in the field of econo- 
mics, it was his own fault. This was a complementary 
study, and more attention should be given to it, 
although some authorities believed that the matter 
required further investigation. - 

The object of the Congress was to obtain the views 
and hear suggestions from members representing the 
general body of engineers in order that the Federa- 
tion of Associations of French Engineers might 
elaborate a plan of action for bringing the profession 
into line with the new order of things. No decisions 
were, however, reached, although some recommenda- 
tions were made, such as one advising the appoint- 
ment of engineers on the National Economic Council 
proportionate in number to the importance of their 
functions, and the employment of young engineers in 
public and social services. Monsieur Allamel, the 
President of the Organising Committee, stated that 
the Congress had profited greatly from the presence 
of the foreign delegates, who had provided valuable 
information on the organisations in their respective 
countries, and while not forecasting early inter- 
national co-operation for the general advancement of 
the engineering profession, he was convinced that the 
success of the Congress would justify the holding of 
another in the near future. During the week previous 
to the Congress a number of visits and social functions 
had been arranged. The Congress ended with a con- 
ference at the Sorbonne organised by Monsieur 
Georges Claude, who dealt with the progress of 
science, and concluded that its acceleration might 
lead us to tragic destinies unless its destructive 
tendencies were checked by an equal acceleration of 
moral progress. 








BOOKS RECEIVED. 


British Locomotive Types. London: 
lishing Company, Ltd., 33, Tothill-street, S.W. 1. 
5s. net. 

South African Mining Year Book, 1937-38. London : 
Argus South African Newspapers, Ltd., 72, Fleet-street, 
E.C.4. Price 23s. net. 

The Taxation of Profits. By J. W. Scobel Armstrong , 
C.B.E. London: Virtue and Co., Ltd., 19-21, Thavies- 
inn, E.C.1. Price 7s. 6d. net. 

A Text-book of the Differential Calculus. By S. Mitra, 
M.A., and G. K. Dutt, M.A. Cambridge: W. Heffer 
and Sons, Ltd. Price 10s. net. 

Crystals and the Crystal Structure of Metallic Compounds. 
By C. G. James. London: The Draughtsman Publishing 
Company, Ltd., 96, St. George’s-square, 8.W.1. Price 
3s. net. 

Effect of Impurities in Copper. By 8. L. Archbutt, 
F.1.C., and W. E. Prytherch, M.Sc. London: British 
Non-ferrous Metals Research Association, Regnart Build- 
ings, Euston-street, N.W.1. Price 12s. 6d. net. 


Railway Pub- 
Price 





Oot. 8, 1937 


THE ENGINEER 


397 








American Highways and Highway 
Practice. 


By E. E. R. 
No. 


HE history of American highways as a connected 

and unit system of transportation dates back 
barely fifty years. Before that period the highways 
consisted of trails, certain historical wagon roads, 
and a great but miscellaneous and disconnected 
mileage of country and suburban roads, of a quality 
decreasing with the distance from towns or settled 
districts. Much of this last mileage, especially in the 
vast plains country, consisted of earth or “ dirt ”’ 
roads, with the natural soil more or less roughly 
shaped to a conventional road surface; these were 
dusty in summer and incredibly muddy in wet 
and near-freezing weather. Plank roads, to avoid 
mud and ruts, and corduroy or log roads in swampy 
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and 18,000 miles as connecting links or streets within 
urban limits. - In addition, there are some 2,500,000 
miles of rural or “ farm-to-market ’’ roads, mainly 
under. the control of local county or township autho- 
rities. Finally, outside of the above classification, 
there are about 17,650 miles of roads in the national] 
forests—that is, forest lands or preserves in the owner- 
ship of the United States Government. 

For traffic on the highways there were, in 1936, 
about 24,200,000 passenger automobiles, buses, &c., 
and 4,024,000 motor trucks, or a total of 28,224,000 
power-operated vehicles. And it is estimated that 
by 1960 the number will be some 40,000,000 vehicles. 
Horse-drawn vehicles constitute a very small factor 
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districts where trees were plentiful—too plentiful- 
were early developments to assist the movements 
of the wheeled vehicles of their days. 

A “ National Turnpike *’ from the Potomac River 
at Cumberland, Maryland, to the Ohio River, crossing 
the Allegheny Mountains, was authorised by Con- 
gress in 1802, and was completed about ten years 
later. In 1825 the first Government appropriation 
was made for a road extending west from the Ohio, 
but the appropriation of funds for road work by the 
National or Federal Government stopped in 1840, 
and did ‘not begin again until about 1893. Financial 
assistance for road work by the several State Govern- 
ments began with the State of New Jersey in 1891, 
and this was also the first State to establish its own 
Highway Department as a part of the administration. 

With the era of extensive and rapid railway con- 
struction and transportation, the prospective develop- 
ment of a highway system came to an end, until 
revived several years later by the advent of the 
motor-operated vehicle, with its extraordinarily 
rapid development and general use, early in the 
present century. But this entirely new condition 
in highway transportation changed the aspect of 
highway development. Instead of the provision 
for local transportation, within the range of animal 
haulage, the development had to envision definite 
complete State highway systems and a national 
system or network of highways for the fast and long- 
distance transportation made possible by the intro- 
duction of the motor vehicle. 

As horse-hauled traffic increased, many original 
earth or “dirt’’ roads were surfaced with gravel, 
and new gravel roads were built. These were followed 
by stone macadam on main roads, its introduction 
being aided by the invention of the stone crusher 
and steam roller in the ’fifties. Under motor-hauled 
traffic, however, the best waterbound macadam was 
quite inadequate, the suction of the wheels pulling 
out the stones, so that holes and pockets were soon 
formed, and resulted in complete destruction of the 
pavement. These special conditions and difficulties 
were met by the use of bituminous protective surfac- 
ing, and then the introduction of bituminous paving, 
bituminous macadam, &c., together with the sub- 
stitution of homogeneous concrete for the hetero- 
geneous mass of stone or gravel cemented together 
with bituminous compositions. Brick paving for 
roads, on a base course of gravel or concrete also 
came into use. With the change from horse-drawn 
vehicles to fast motor cars and heavy motor trucks, 
a vast number of bridges became inadequate and 
unsafe, and there was in consequence a necessary 
improvement in the design and construction of 
highway bridges. 

In all, there are more than 3,000,000 miles of 
roads—in 1937—of which the road systems of the 
several States represent some 523,000 miles; of 
these, again, 332,000 miles are primary or trunk 





roads, leaving 173,000 miles as secondary roads 


in general highway transportation, with bicycles 
as a negligible item. 

As to the rural roads, there is a steady trend towards 
the absorption of township roads into county 
systems, and of county roads into State highway 
systems. This development is based on both 
economy and efficiency, as small local authorities 
and boards are rarely able—and often unwilling, 
through ignorance—to employ engineering skill 
or to purchase road materials and maintenance 
equipment economically. In large and well-settled 
counties, the conditions are more favourable, but, 
nevertheless, the tendency is to have a State Govern- 
ment in control of all highways within its borders. 

With so vast a country and such varied topo- 





view is near a separated highway crossing, and 
connections to incline loops leading to and from 
the high-level road are shown at the right in the 
foreground, and at the left in the middle distance. The 
lower view—Fig. 9—is on the Kilbourn-road, between 
Chicago and Milwaukee, with two 20ft. concrete 
lanes separated by a 50ft. parkway and having a 
walk for pedestrians. In Fig. 8 the view is another 
of New York City’s parkways, with four-lane concrete 
pavement, while the remaining view—Fig. 10—is 
on the two-lane Ridge-road, near Stamford, Con- 
necticut. In this last view note the “‘ guard rail” 
composed of massive stone blocks. 

Renewal of activities of the National or Federal 
Government in the development of highways began 
in 1893 with the establishment of what is now the 
Bureau of Public Roads, under the United States 
Department of Agriculture. This Bureau at first 
had a limited function of investigation and educa- 
tion as to the importance of highways and as to 
methods of construction. At that time only two 
of the States had highway departments in their 
Government organisation, while road building was 
mainly erude and without any general system. 
In 1913, however, the Bureau’s activity and authority 
were extended, under a law which provided an 
expenditure of £100,000 for the improvement of post 
roads, in co-operation with the Post Office Depart- 
ment. Then, in 1916, a law was passed with an 
appropriation of £15,000,000 to be expended in 
five years—in co-operation with the highway depart- 
ments of the several States—for the improvement 
of roads over which the United States mails are 
transported. 

This, again, was supplemented in 1916 and 1921 
by Acts requiring the Secretary of Agriculture and 
the several State highway departments to designate 
a connected system of important imter-State and 
intercounty roads. This system was not to exceed 
7 per cent. of the country’s highway mileage, and upon 
this system the future appropriations of the Federal 
Government were to be expended. The law also 
required each State to organise a State highway 
department, in order to benefit by and te carry out 
the provisions of the law. This highway system now 
comprises some 227,000 miles, of which 135,000 
miles have been improved with Federal funds and 
the remainder improved to some extent without 
Federal assistance. 

It was required that the States should furnish 
the land, the Federal funds being used only in the 
construction of roads and bridges. At first, the 
improvement work was confined to country or rural 
roads, but the funds are now made available for the 
connecting links in and through municipalities. 
The amount of Federal aid was limited originally 
to 50 per cent. of the cost, and not exceeding £2000 
per mile, but this restriction was removed in 1934. . 
Appropriations from 1925 to 1930 were £15,000,000 
a year; then increased to £25,000,000. For the 
year beginning with July Ist, 1937, there has been 
provided £25,000,000 as Federal aid for the Federal- 
Aid highway system and its municipal connections, 
£5,000,000 for use on secondary roads, and £10,000,000 
for the elimination of hazards at railway and road 
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graphy, the types and characters of roads meeting 
modern requirements vary very considerably. On 
page 394 are shown four roads in California; Fig. 1 
is on the north approach to the Golden Gate Bridge 
leading into San Francisco, Fig. 2 is ona new highway 
between Los Gatos and Santa Cruz, Figs. 3 and 4 
are on the Feather River highway. In contrast to 
the foregoing are the two roads in flat and rolling 
country in Illinois, shown in Figs. 5and 6. The road in 
the first view has two 20ft. concrete pavements 
separated by a 28ft. parkway or dividing strip, and 
has a 20ft. shoulder outside each pavement. In 
the other view the concrete road has gutters at the 
sides on account of the steep descent to the bridge. 
The view—Fig. 7—is on one of the parkways 
or suburban boulevards on Long Island, New York, 
and shows a four-lane concrete pavement. This 





level crossings. Of the total amount, 2} per cent. 
is reserved for expenses of administration and 
research work. As a rule, each State must furnish 
an amount equal to the share of the Federal-Aid 
Fund allotted to it, except that this requirement 
does not apply in connection with work at level 
crossings. The depression and unemployment 
problem has had an influence, and under the National 
Industrial Recovery Act of 1933, the Federal Govern- 
ment would pay the entire cost of construction or 
reconstruction of roads in the Federal-Aid system 
and, to a limited extent, of roads tributary to that 
system. 

Administering the Federal-Aid road programme 
in co-operation with the highway departments of 
the several States has been the main function of the 
Bureau of Public Roads, but for some years past it 
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has also been administering the funds of grants to 
the States for road work and protection of level 
crossings for the primary purpose of furnishing 
employment. Besides all this work for the public 
road system, the Bureau co-operates in the con- 
struction of roads through the national parks and 
national forests owned and managed by the United 
States Government. 

With the exception of experimental road work, 
the Bureau carries on no construction, but does carry 
on an extensive programme of research work, both 
in the field and in the laboratory. However, all 
designs and plans for Federal-Aid work have to meet 
its approval. Furthermore, it has its own inspectors 
on the construction work and inspects all completed 
work as a condition for providing the funds. Its 





Division of Tests conducts research in road-making 








roads should be designed and built for a speed of 
100 miles an hour. On the whole, however, this 
speed appears to be unnecessary in design, since 
the great majority of travellers are satisfied with 
speeds of 50 to 60 miles an hour, especially if they 
can drive in comfort and safety on roads suitable 
for such speeds. This limit is desirable for both 
economic and traffic conditions, and the new 
“racing ’’ drivers can exceed the limit if they wish. 
Since the highest traffic capacity of a road is at 35 
to 40 miles an hour, it appears more reasonable to 
build for the maximum capacity and the general 
benefit rather than to incur extra expense to provide 
for the occasional maximum speed as the primary 
basis of design. 

An extended traffic census and study of speeds 





on roads in Connecticut, covering some 91,000 


broad and shallow ditch. The old style of deep, 
flat-bottom ditch of irregular width and depth is 
not approved for modern highways, as it is a potential 
and actual cause of accidents to vehicles riding on 
the shoulder purposely or accidentally. 

For moderately heavy traffic two lanes are the 
minimum. Opinions are divided as to three-lane 
roads. One view is that they present dangers in 
encouraging the drivers of fast vehicles to swing 
out and try to pass slower vehicles moving in the 
same direction. The opposite view is that the 
danger is no greater than-—if as great as—such pass- 
ing on a two-lane road. When traffic becomes too 
heavy for safe and convenient movement on a two- 
lane road, it is generally considered best to widen 
at once to four lanes. And while there are many 
four-lane roads with a single pavement, it is becoming 








Fics. 7, 8, 9 AND 10—TYPICAL 


materials, and in the conditions of traffic and climate 
that affect road design, construction, and main- 
tenance. The Division of Highway Transport 
deals with the economics of highway service. The 
Division of Control keeps the complicated accounts 
and work records, and also collects information as 
to mileage, finance, and motor vehicle registration. 
A Division of Highway Laws and Contracts deals 
with matters of legislation and the preparation of 
contracts. A Division of Information disseminates 
information to the public through correspondence, 
bulletins, and a monthly publication, and supple- 
ments these methods by means of motion pictures 
and elaborate instructive exhibits at mumerous 
conventions and expositions. 

In road design, construction, and maintenance, 
opinions and practice vary widely, due both to the 
personal equation and to extreme variations in 
local conditions of climate, population, traffic, 
industry, and commerce. Since each State has its 
own highway department, with its own engineers, 
designs, plans, regulations, and ideas, there are 
inevitably great differences in highway practice. 
Many of these differences are in matters of minor 
importance, but some are more serious. Thus there 
are no general or universal standards as to licence 
regulations or traffic control or road signs. Rules 
as to vehicle loads and lengths also vary considerably. 
However, one of the purposes of the Association of 
State Highway Officials is to bring about greater 
uniformity in matters of importance in highway 
construction, maintenance, and operation. 

Concentrating attention on the system of main 
roads, and excluding the great mileage of local 
rural and farm roads, that system may be classified 
as follows :—(1) Express roads, or super-highways ; 
(2) primary, or trunk roads, and (3) secondary, or 
intermediate roads. Auxiliary to these, but forming 
links in the system, are: (a) Belt and by-pass roads 
to enable through traffic to avoid towns and cities, 
and the delays incident to them, as well as to relieve 
the communities of the inconveniences and hazards 
of having such traffic imposed upon their streets ; 
(6) terminal and arterial roads to facilitate the 
entrance, passage, and exit of trunk line traffic at 
cities which form its starting and destination points 
or through which it has to pass. 

In view of the marked developments in speed of 
power vehicles and the popular tendency to drive 
at high speed, it is considered by some that main 





vehicles, showed a minimum of 8 miles an hour for 
a heavy truck on a wet pavement, and a maximum 
of 80 miles an hour for only two automobiles. The 
normal range was from 37 to 46 miles, with an 
average of 40 miles an hour for automobiles. <A 
similar survey in another State showed fairly similar 
results, with averages of 35 miles an hour for passenger 
ears, 31 for light trucks, 28 for heavy trucks, and 
30 miles an hour for buses. In the Connecticut case 
it was found that more drivers at speeds over 50 
miles an hour had accident records than those 
driving at 35 to 45 miles an hour. 

The width of land taken for a road is very generally 
100ft., with an easement on additional width required 
for the slopes. From a minimum of 80ft. it may 


reach 125ft. to 200ft. or more for express roads or 
For main 


super-highways and near cities. roads 
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EXAMPLES OF AMERICAN ROADS 


more general practice to introduce a dividing strip 
or island to separate the opposing lanes and thus 
prevent interference and head-end collisions. With 
more than four lanes, such separation of traffic 
is almost universal. A guiding rule is that where 
traffic amounts to 4000 or more vehicles per day 
it is advisable to provide four lanes. 

On the four-lane single pavement of the Brunswick- 
road, in New Jersey, the frequency of accidents led 
to the introduction of a 12ft. separating strip. This 
was done by jacking one concrete slab, L4ft. 6in. 
wide, away from the others for a distance of 12ft., 
and then building an additional LOft. slab beyond 
it. And in widening roads in Indiana, a new 10ft. 
slab was built along each side of the old pavement, 
20ft. wide ; the latter then served as a third lane for 
passing. As traffic increased, additiorial slabs were 





Curb & Gutter 


FIG. 11—-DUAL HIGHWAY DESIGN 


ample width is essential to provide for future widening. 
A width of 120ft. between fences in fairly level 
country allows for a 40ft. four-lane roadway and 
60ft. spacing between tree lines, with a broad shallow 
concave diteh on each side. As a rule, there is a 
shoulder 8ft. to 10ft. wide on each side of the paved 
roadway; this provides for temporary parking, 
as in the case of tire or engine trouble. It serves also 
for farm vehicles, horses, and tractors. Farm 
machines having cleats on the wheels are sometimes 
prohibited from using the pavement, especially if 
it is surfaced with bituminous materials. For safety 
and convenience, an extra width of shoulder may be 
provided at rural private mail boxes, bus stops, and 
points for attractive scenic views, thus enabling 
halts to be made without blocking the travelled lanes. 

These shoulders should be well built and are often 
surfaced with bituminous-treated gravel, slag, or 
stone. Low and rutted shoulders invite and cause 
trouble. Beyond the shoulder may be a slope of 
1 in 12 to the toe of the cutting, or somewhat steeper 





for the outer half of the distance. This forms a 


built to form two 20ft. roadways with a 20ft. separat- 
ing strip between them. 

Typical examples of highway construction are 
shown in the cross-section drawings on page 399. The 
two-lane New York State road (E) has LOft. lanes, with 
shoulders about 7ft. wide on a slope of | in 12. The 
concrete slab, with a surface crowned only l}in., is 
Jin. thick at the middle, increasing uniformly to 
Yin. at the edges. It is of interest to note the round- 
ing of the ditch and slopes. A curve of 18ft. radius 
runs from the edge of the shoulder to a concave 
curve of 6ft. radius which forms a ditch 19in. deep, 
and in turn runs out into the slope of the cutting, 
while the top of the cutting is also rounded to a 
radius of 6ft. For secondary roads of bituminous 
gravel construction, the lanes are 9ft. wide and the 
pavement is crowned 4}in., or 4in. per foot. 

Although three-lane roads are not used extensively, 
such a road, with brick paving, is shown in C 
as used by the Ohio State Department of Highways. 
This road has a Tin. base of reinforced concrete, 





covered by a 3}in. cushion course of mastic, on which 
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D - NEW JERSEY STATE ROADS. 


E - NEW YORK STATE ROADS. 





is the wearing surface of 3in. brick, retained by a 
concrete combined kerb and gutter. There is also 


shown the 40ft. four-lane single roadway design of 


the Illinois State Division of Highways. Here the 
slab——built in two 20ft. widths—is Tin. thick, increased 
to 9in. at the edges. But instead of a tapering increase 
the additional thickness is applied only for 2ft. at 
cach edge. 


An example of dual highway design is that of 


Milwaukee County, in Wisconsin—-Fig. 11, and shown 
also in Fig. 9. In 1926, the County Highway Depart- 
ment built Capitol-drive, a five-mile stretch, followed 
by another of 3 miles on the Blue Mound-road in 
1930, both on land 120ft. wide. In 1928 work was 
begun on a 12-mile stretch of-the Kilbourn-road. 
For this last, land 160ft. wide was acquired, as it is 
the main road between Chicago and Milwaukee, 
and it was felt that a wider central separating strip 
would provide greater convenience in driving, with 
elimination of hazards and the glare from automobile 
headlights. The centre strip is 50ft. wide with two 
20ft. paved roadways on each side; widening for 
increased traflic capacity will be on the outside, to a 
possible pavement width of 40ft., leaving 164ft. 
from the future kerb to the property line. Thus the 
centre plot will remain 50ft. wide. 

On the Capitol-drive, the width of centre strip is 
30ft., with two 20ft. conerete roadways on each 
side, and provision for widening them 1l0ft. on the 
outer side. A different arrangement is used on the 
Blue Mound-road, where two 214ft. concrete pave- 
ments are separated by a central strip 50ft. wide, 
leaving 13ft. from the kerb to the property line. 
For additional traffic capacity, two 10ft. strips will 
be built on the inner sides of the existing lanes, thus 
narrowing the centre strip to 30ft. Some shrubbery 
has been planted in the centre strips of these two 
roads, but in general planting has been confined to 
trees. At intersecting roads trees must be not less 
than 45ft. and shrubbery not less than 100ft. from 
the centre line of intersection, in order to give clear 
visibility of the crossing. 

In New Jersey, the standard design of the State 
Highway Department is a dual or divided four-lane 
highway, as shown above (D). Three-lane roads, as 
build at one time, are no longer used in that State. 
Where traffic is not sufficient to warrant the con- 
struction of a four-lane road, it is the practice to 
build half of the ultimate design, placing a two-lane 
pavement on one side, leaving the other pavement 
to be built when traffic requires and funds are avail- 
able. It is not planned to widen such roads to six 
lanes, since a six-lane road has proved very undesir- 
able, except for short distances, and where traffic 
is regulated carefully by police patrol. 





As to whether two lanes or four lanes shall be 
provided in the initial construction, the decision is 
based upon the prospective volume of traffic, the 
cost of the two additional lanes, the availability of 
funds, and such conditions as the alignment and 
curvature and the number of traffic peaks. No 
limiting capacity or density of traffic has been 
set up, since there is obviously a capacity short of 
the maximum which might justify the additional 
cgst of construction on the basis of comfort, safety, 
and decrease in operating costs. 

In the New Jersey standard design the width 
of central dividing strip or parkway is 16ft., or 
20ft., including two 2ft. shoulders. At bridges, this 
width is often narrowed to 8ft., 6ft., or 4ft., depend- 
ing on the cost and local conditions. This 20ft. 
normal width is generally regarded as a desirable 
minimum, in order that vehicles may cross and turn 
more readily. It affords sufficient room for a turning 
or incoming vehicle to wait in an opening across the 
central strip until an opportunity occurs for crossing 
the other two lines of traffic or weaving into them. 
A 26ft. island width is used where the cost of earth- 
work is insignificant, and where it is unnecessary to 
narrow it for a succession of bridges. 

In initial construction on 100ft. width of land 
or right of way, the 20ft. concrete pavement is 
flanked by two LOft. shoulders, and the outer shoulder 
is flanked by a 10ft. sidewalk space. As the first 
development, the inside shoulder gives place to a 
2ft. concrete shoulder and 8ft. grass space. In the final 
development, shown in the engraving, the outer 
shoulder is replaced by a 10ft. concrete slab, so that the 
30ft. paved width provides two 12ft. lanes for moving 
traffic and an 8ft. lane for longitudinal parking at 
the sidewalk. 

In California, the Division of Highways (under 
the State’s Department of Public Works) has used 
a variety of sections and designs for road construc- 
tion and reconstruction. For main highways the 
design (B) ineludes four-lane divided roadways, with 
rolled dividing strips between kerbs. The two-lane 
roads have a minimum surfaced width of 20ft., with 
shoulder each side of 8ft. to 10ft., of which 3ft. to 
8ft. is usually treated with oil. Three-lane construc- 
tion is used as an early stage of development, pro- 
vision being made for conversion to the standard 
four-lane section with a minimum loss of existing 
values. 

With concrete paving the slabs are l0ft. wide, 
usually 6in. thick, but tapering to 9in. in 2ft. from 
each edge. There may be a single 40ft. four-lane 
concrete pavement, with 8ft. shoulders, or the design 
may include two 20ft. two-lane pavements of concrete 





strip as narrow as 6ft. to l0ft. This strip may be 
level with the pavement and finished with a bitu- 
minous surfacing, or it may be 4in. above the pave- 
ment and retained by concrete kerbs as shown 
above. 

Primary roads in New York State, for traffic 
of 3000 to 15,000 vehicles in twelve hours, wiil be 
designed for both heavy loads and a large volume of 
fast automobile traffic. On such roads, the minimum 
sight distance will be 800ft. or 1000ft., the sharpest 
curves of 1500ft. to 2500ft. radius, and the steepest 
gradients 1 in 20. Means of access for cross traffic 
are provided at intervals of about 4 miles. Two 
concrete roadways will be separated by an island, 
from 3ft. to 20ft. wide, having 4in. concrete kerbs 
with faces inclined 45 deg. Shrubbery on the island 
space would screen opposing headlights and dis- 
courage attempts to drive across it; but im open 
country the island might be simply a grass plot, as 
a place to deposit snow. A berm of 6ft. on each side 
would also provide space for snow removed from the 
roadway. In emergency, as for tire repairs, vehicles 
could be driven over the kerb on to the berm or 
shoulder. The concrete paving would be Qin. or 
l0in. thick, on at least 6in. of gravel base, with 
transverse joints 99ft. apart or more. The crown 
will be }in. per foot on the inside lane and jin. on 
the outside lanes. For new roads the minimum width 
of land will be 200ft., increased at cross roads in 
order to facilitate the flow of traffic. 

(To be continued.) 








AntTI-GLaRE Eye Sxietps.—We have received from 
the ‘‘ Triumph” Sun-Glare Shield Company, of 37, 
Wilton-place, Knightsbridge, S.W.1, a sample of its anti- 
glare eye shields, which, we are informed, have recently 
been adopted in a number of steel works, machine shops, 
drawing-offices, laboratories, and elsewhere for the purpose 
of protecting the eyes of workers against light glare. The 
shield consists of an opaque moulded slip curved to fit the 
top of a pair of spectacles, and capable of being clipped 
thereto by means of two small steel spring jaws on the 
underside. The slip extends both forward and rearward 
from the spectacle frame. The rear edge is covered with 
soft leather to promote comfort. The shield in this way 
not only cuts off light striking down into the eyes from the 
front but also cuts off that which enters between the 
wearer’s eyebrows and the top edge of the spectacles. The 
shield may be attached to one’s own spectacles or to a pair 
of coloured sun glasses which may be worn with or without 
spectacles. For those who do not wear spectacles and who 
do not wish to use sun glasses, a spectacle frame without 
glasses is provided. Since the upper half of the rims 
alone is required for the attachment of the shield, the 
lower portions are cut off to the level of the nose bridge 





or bituminous composition, separated by a dividing 


and side arms. 
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The Buchi Supercharging System. 


———+> 


N our annual review of oil engine rail traction, which 
appeared in our issue of January 15th, reference 
was made to the use of Biichi superchargers in connection 
with modern railcar and shunting locomotive practice. 
In what follows we give some examples of newer develop- 
ments of the system which have been communicated 
to us by the Biichi Syndicate, of 20, Salstrasse Winterthur, 


similar pads on the side frames, just inside the horn boxes. 
These pads are designed to keep the bogie square in 
horizontal alignment, without interfering with vertical 
flexibility. A special feature of the design is the provision 
made for positive equalisation at all times without dis- 
tortion of the bogie members regardless of possible 
the track. Accessibility has been 


unevennesses in 














Fic. 1-900 B.H.P. 


Switzerland. In Fig. 1 we illustrate one of five 900 B.H.P. 
oil-electric heavy-shunting locomotives which have 
recently been constructed by the American Locomotive 
Company of Schenectady, New York, for Birmingham 
Southern Railway Company. The power unit of each 
locomotive comprises a 900 B.H.P. “Alco” oil engine 
supercharged on the Biichi principle, and equipped with 
special controls designed to allow two units to be operated 
together in multiple control giving a total available output 
of 1800 B.H.P. for heavy shunting operations. The 
design adopted is generally similar to a shunting locomotive 
which for some time past has been in service on the 
Philadelphia, Bethlehem and New England Railway. 

The principal particulars of the Birmingham Southern 
locomotives are given in the table below : 
900 B.H.P. 
(one unit). 

43ft. 3in. 


1,800 B.H.P. 
(two units). 


Length overall 86ft. 6in. 


Width overall... ... . LOft. 10ft. 
Maximum height from rail 14ft. 84in. 14ft. 8$in. 
Rigid wheel base te whee 8ft. 8ft. 
Total wheel base acy: cap, » 72ft. 6in. 
Diameter of driving wheels ... 40in. 40in. 

4ft. S}in. 4ft. 8}in. 


Gauge of track Saas ae 
Total weight of locomotive 
Total weight on drivers 
Tractive force at starting 
Designed maximum speed 
Minimum radius curvature 
(locomotive alone) wi de 
Features of design which our engraving illustrates 
include the heavy welded plate and section construction, 
the underframe being specially built to withstand collision 
shocks. The driver’s cab is arranged at the back end 
of the locomotive, and the engine casing has been kept 
as narrow as possible in order to give good visibility. 
The controls are grouped at the right side of the cab 
and include all the switchgear with the throttle and air 
brake control levers. Battery starting with push-button 
control is provided. There are two power bogies, each 
of the four-wheel centre bearing pattern, with a specially 
designed cast steel bolster. The springs are of the single- 
leaf long semi-elliptic pattern, one spring suspended by 
hangers in each side frame casting carrying the load. 
The bolster casting is constructed to form the nose mount- 
ing for the two traction motors on each bogie, and the 
two brake cylinders are mounted outside the springs. 


460,000 lb. 
460,000 Ib. 
138,000 Ib. 
60 m.p.h. 


230,000 Ib. ... 
230,000 Ib. ... 
69,000 Ib. 
60 m.p.h. 


50ft. 50ft. 








Ol ELECTRIC SHUNTING LOCOMOTIVE 


carefully considered, both as regards the oiling of the 
motors and the adjustment of brake gear. The driving 
axles are of open-hearth forged steel and they have a 
diameter of 8jin. at the centre with journals 8in. by 


Fic. 2—900 B.H.P. SIx-CYLINDER 


14in. The driving wheels are of rolled steel and are 40in. 
in diameter. 





The ends of the longitudinal side extensions of the bolster 
casting carry vertical wearing pads which bear against 


is reproduced in Fig. 





OIL 


The power unit, a view of which taken on the test bed 
2, is identical with the 600 B.H.P. 


“ Aleo”’ engine as regards its dimensions and design, 
except that a Biichi supercharging unit is fitted. It is 
a six-cylinder engine with a bore of 12}in. and a stroke 
of 13in. Some slight modifications were made, however, 
to the compression ratio, the timing of the cams, and the 
lay-out of the exhaust and air inlet manifolds. The super- 
charger shown, which is mounted on a yoke attached to 
the top of the generator casting, is the result of five years 
of development work carried out by the American Locomo- 
tive Company in conjunction with Dr. Biichi and Brown, 
Boveri and Co., Ltd., of Baden, Switzerland. It will 
be noted from Fig. 2 that there are two exhaust mani- 
folds, each serving three cylinders. When the engine is 
idling, the exhaust gases pass along the manifolds and 
enter the turbine side of the supercharging unit, causing 
the turbine to revolve at approximately 3000 r.p.m. 
After leaving the single row of turbine blades the gases 
pass to the atmosphere. The turbo-blower is mounted 
on the same shaft as the turbine, and it draws in air 
through a specially designed filter and forces it into the 
intake manifold. The running of the engine at the full 
speed of 700 r.p.m. and the full rated output of 900 B.H.P. 
gives a maximum turbine and blower speed of, about 
12,000 r.p.m. The electrical equipment of the locomotive 
consists of Westinghouse main and auxiliary generators 
and traction motors, along with various auxiliary units. 
As. will be seen from Fig. 2, the main and auxiliary 
generators are overhung from the engine and are directly 
bolted by a solid coupling to the engine crankshaft. 
The entire output of the main generator is delivered to 
the traction motors, while the auxiliary generator is 
of the constant-voltage type and is designed to maintain 
125 volts irrespective of the speed of the engine. The 
auxiliary generator also serves to supply the necessary 
current for charging the starting battery and to provide 
the power for the various auxiliaries, including the air 
compressors, the radiator fan motor, the traction-motor 
blower motor, the fuel booster pump, and the electric 
heaters in the driving cab. 

The traction motors are of the single geared com 
mutating-pole type, and are four in number, with a 
gear ratio of 3-68. They are carried on the bogie axle 
and on the bolster by means of a nose spring support. 
The motor losses, especially with high tractive forces, are 
small. 

The locomotive is controlled by the driving throttle 





ENGINE WITH BUCHI SUPERCHARGER 


lever which regulates the speed of the engine, and reversing 
is carried out by a separate lever operating a master 
controller. At low speeds the motors operate in series, and 
they are automatically changed to series-parallel and to 











FiG. 3—ARRANGEMENT OF 


SUPERCHARGER 


ON SIX-CYLINDER OIL ENGINES 
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field shunt for the higher locomotive speeds by means 
of a voltage relay. When the units are being operated 
‘in pairs, all controls are operated from the one driving 
position. A useful feature is the provision of a handrail 
along the entire side of the locomotive, thereby allow- 
ing the driver or his assistant to walk along the 
engine casing while the locomotive is in operation. 
Auxiliaries include an air-operated horn and fire extin- 
guishers, &c. The Westinghouse air compressors have a 
designed total output of 100 cubic feet per minute whether 
the engine is running at full speed or is idling, and the 
air reservoirs are very large, containing 72,500 cubic 
inches of air. The four air brake cylinders are 12in. by 
10in. The oil fuel is carried in a 500-gallon tank placed 
below the driving cab. The average fuel consumption 
of these locomotives is about 8 gallons per hour, but may 
vary between 6 and 12 gallons, depending on the work 
being performed. The lubricating oil consumption of the 
locomotives does not exceed, we are informed, that of a 
standard “ Alco ” 600 B.H.P. shunting locomotive. 

Among other newer and interesting applications of 
the Biichi supercharging system, we may mention, units 
now under construction at the Maybach Motorenbau 
G.m.b.H., of Friedrichshafen, where a large number of 
600 B.H.P. supercharged twelve-cylinder V-type engines 
are on order for railcars for the German State Railway. 
Over fifty railcars are already in service with the same 
type of engine. 

At the Germaniawerft of Fried. Krupp A.G. at Kiel, 
eight engines each of 3600 B.H.P. output for two cargo 
ships of the Hamburg America Line are under construction. 
Oil-electric transmission with twin screws is to be fitted 
on these vessels. The relatively higher speed of the 
engines, together with supercharging and the electric 
transmission, gives an advantageous lay-out of the engine 
installation, with reduced dimensions and weights. On 
account of the supercharging, the fuel consumption of 
these ships will, it is expected, be exceptionally low over 
a very wide range of the engine output. 

In Switzerland, Adolph Saurer A.G., of Arbon, has 
nearly completed a six-cylinder oil engine with Biichi 
supercharging which is designed to give at sea level 
without supercharging an output of 150 B.H.P. and when 
supercharged 225 B.H.P. It is shown in Fig. 3, which also 
illustrates an alternative design of supercharger installa- 
tion on a Saurer 100 B.H.P. engine. The 150 B.H.P. engine 
was ordered by the Peruvian Corporation for a shunting 
locomotive. The locomotive has to work at the very 
high altitude of 14,000ft. to 16,000ft. above sea level. 
By the application of the supercharging system nearly 
the normal output of the unsupercharged engine at sea 
level—some 130 B.H.P.—can still be generated at the 
very high altitude. 

The Bichi turbo-charging system is especially suitable 
for high altitude work, be@ause the mechanical losses 
of such an engine are much smaller than with an unsuper- 
charged one. The overall efficiency of the turbo-blower 
is not affected at all by the high altitude. A mechanically 
driven supercharging blower has on the contrary about the 
same losses at high altitude as at sea level, and its total 
efficiency therefore becomes very low with higher altitudes. 
The power to drive the compressor, keeping the same 
compression ratio, remains about constant, but, on the 
other hand, the indicated output of the oil engine falls 
according to the smaller density of the air. The net 
brake horse-power therefore falls off much quicker 
with ordinary oil engines with mechanically or electrically 
driven superchargers, than with turbo-charged oil 
engines, The increase in output, compared with a 
normal oil engine working at the same altitude, amounts, 
it is claimed, to about 70 per cent. at 14,000ft. altitude 
as against 50 per cent. when both engines are working 
at sea level. 

In Austria, the Austrian State Railways have ordered 
ten railcars with 425 B.H.P. oil engines from the Maschinen 


and Waggonbau-Fabriks-A.G., Simmering. All these 
twelve-cylinder, V-type engines will be supercharged 
on the Bichi system, with two Brown, Boveri 


blowers for each engine. At present several different 
firms, including some English firms, are experimenting 
with superchargers on relatively small high-speed oil 
engines for trucks, buses, tractors, tanks, &c., with 
outputs of 70 to 100 B.H.P. without supercharging. The 
results of these tests are very promising, and it has been 
possible to increase the output of these very small engines 
by about 50 per cent. without any difficulty. The engines 
showed, also, as is generally the case with the Biichi 
supercharging system, an appreciable fuel economy. 

Up to the present some 125 oil locomotives and railcars 
are equipped with the Bichi supercharging system and 
with Brown Boveri turbine-driven blowers. So far, 
the largest locomotive equipped with this system has 
4400 B.H.P. output—there* being two engines of 2200 
B.H.P.—while the smallest is a 130 B.H.P. shunting 
locomotive. 








Metadyne Control for D.C. Traction 
Equipments. 


‘Tut Metadyne control system has often been mentioned 
in connection with the multiple-unit train equipments 
being supplied by the Metropolitan-Vickers Electrical 
Company to the London Passenger Transport Board, but 
technical particulars of the system have been lacking. 
The Metadyne, we are now informed, is a special type of 
D.C. machine in which armature reaction is used to control 
its characteristic. Many patents covering its construction 
and application have been granted to its inventor, Mr. 
J. M. Pestarini, an Italian engineer, and the British rights 
are held by the Metropolitan-Vickers Electrical Company, 
which has developed the principle for various applications. 
Metadynes can be built to act as motors, generators, or 
transtormers of D.C. power, as applied to train control. 
In the latter case a Metadyne is used to convert power at 
constant voltage to power at variable voltage so as to 
give any desired speed-torque characteristic to the traction 
motors from standstill to full speed and from full speed to 
stop. The Metadyne gives a variable boost to the back 
E.M.F. of the traction motors in order to balance the line 


produce the desired speed-torque characteristic. Thus the 
Metadyne takes the place of the starting resistances, 
accelerating relays, switches, cam groups, &c., of the train 
control equipment. It also serves for regenerative control 
of the machine to a standstill. Resistance losses ordinarily 
involved are avoided and the smooth control obtained 
offers obvious advantages over that obtained with stepped 
resistances. If desired, the shape of the speed-torque 
characteristic can be varied at the will of the driver. It 
is possible to arrange the equipment to operate auto- 
matically to a schedule or to give the flexibility of control 
of the steam locomotive without the peaks and drops in 
the tractive effort which are involved with the resistance 
notching and the transitions of standard methods. As 
shown in the accompanying simplified diagram of connec- 
tions, the Metadyne set consists of three machines mounted 
on a common shaft, all having commutators. The regu- 
lator machine starts the set and keeps it running at a con- 
stant speed, the Metadyne itself feeds the armatures of the 
traction motors and the exciter provides excitation for the 
Metadyne ‘“ variator’’ winding and the fields of the 
traction motors. In its simplest form the regulator is a 
shunt machine and the exciter is a generator with a 
separately excited field. The Metadyne itself consists of 
an ordinary armature with a commutator and a stator, 
which has in this ease four main poles and four brush arms. 
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DIAGRAM OF METADYNE CONNECTIONS 


A constant-voltage supply is fed to the primary brushes 
a and c and the load is connected between the brushes 
a or c and the corresponding ‘‘ secondary ”’ brushes 6 or d. 
At the brushes a and ¢ the back E.M.F., produced by 
armature reaction due to the current in the motor circuits, 
tends to maintain itself constant, any tendency to increase 
of current in the motor circuit producing a checking 
increase of back E.M.F. and vice versd. A stable condition 
is thus produced, in which the motor load current is main- 
tained constant irrespective of the motor speeds. 

The variator winding provides means for controlling 
the motor current by superimposing on the axis of arma- 
ture reaction a separately excited flux, subtracting from 
the effect of armature reaction so that more current is 
drawn from the line and the current in the motor circuits 
is increased. By suitable control of the exciter field any 
desired characteristic can thus be given to the motors. 

To avoid excessive voltage on the Metadyne brushes 
when regenerating, the motor armatures are connected 
across the brushes a-d and b-c. In this case the motors 
act as generators, but here again, since the back E.M.F. 
tends to maintain itself constant, the currents in the motor 
circuits remain substantially constant unless modified by 
the variator winding. The current delivered to the line 
gradually diminishes as the train speed falls until at low 
speeds and at standstill the braking effect is actually 
maintained by the current drawn from the line. 








A Production Honing Machine. 


WE illustrate in the accompanying engravings a new 
type of production honing machine for small diameter 
bores. This machine is known as the ‘ Microhoner,” 
and is manufactured by the Micromatic Hone Corporation, 
of Detroit, Michigan, U.S.A., for which firm the repre- 
sentative in this country is Gaston E. Marbaix, Ltd., 
Humglas House, 22, Carlisle-place, London, 8.W.1. In 
most applications of the machine work-holding fixtures 
are not required. Bores ranging in diameter from }in. 
to jin. can be honed, with a maximum length of 2jin. 
for the smaller diameters up to and including 7}in. for the 
larger diameters. 

The accompanying engravings, Figs. 1 and 2, illustrate 
the machine. Fig. 2 is a view looking down on the 
machine with the cover.removed, so as to show some of the 
mechanism. The wobble plate principle is used to obtain 
a rapid mechanical reciprocating motion. This motion is 
combined with a rotation of the spindle in order to produce 
the required helical travel of the abrasive for a cross- 
hatched honed finish. The machine is driven by the small 
electric motor, seen in Fig. 2, by means of belt drives. 
This motor is rated at } H.P. at 1725 r.p.m. Any desired 
variation in cross-hatching—that is, the relative speeds of 
operation of the reciprocating and rotary motions—can 
be obtained by interchanging the pulleys on one or other 
of the drives. Foot pedal control is provided for starting 
and stopping the machine; therefore the operator’s 
hands are free for holding the work or for making adjust- 
ments. A single foot movement engages the clutch and 
expands the hone. One foot movement also stops the 
reciprocation and rotation, automatically releases the 
clutch, applies the brake and simultaneously collapses 
the hone. 


The honing sticks are 
held rigidly against the bore wall by the pressure exerted 
by a caged feed spring, and the angle of taper on the stone 
holders and the body of the tool is greater than the angle 
of reversibility, so that no amount of pressure on the 


tion tools made by the company. 


stones will collapse the tool. The expansion of the tool is 
controlled by means of a calibrated adjustment, which 
can be made while the machine is in operation, thus form- 
ing a predetermined setting device. Mounted on inexpen- 
sive die-cast holders, the abrasive sticks can be econo- 














FiG. 1—‘ MICROHONER’’ HONING MACHINE 


mically and quickly replaced when necessary. The hone 
bodies are available for each in. increase in the diameter 
of the bore, and are interchangeable and fitted with a 
bayonet lock to facilitate removal and replacement. 

The machine is mounted on a welded steel base which 
contains the coolant reservoir and settling tank. A filter 
for the coolant is situated near an opening in the base, 
so that it is accessible for cleaning purposes. The coolant 
pump discharges through a nozzle which is contained in 
the honing spindle head. 

The machine is said to make possible the production of 
from 180 to 200 pieces per hour, removing 0-0007in. to 

















FiG. 2—ToP OF ‘‘ MICROHONER" 


0-00lin. stock from a ground or a precision bored hole. 
Alternatively, it is claimed that from 125 to 150 pieces 
per hour can be finished, depending on bore diameter and 
length when removing from 0-00lin. to 0-002in. of stock 
from a reamed or broached hole in cast iron or soft steel. 
Limits within 0-000025in. to 0-000lin. for roundness and 
straightness are stated to be easily obtainable. 








REpvucING THE Home DEMAND FOR STEEL.—In order to 
reduce the shortage of steel at present being experienced 
it was suggested at the recent annual conference of British 
Junior Chambers of Commerce that the production of 
goods not of an urgent nature, requiring the use of steel, 
and such public schemes of a permanent or semi-permanent 
nature for which there is at present no pressing need, 
should as far as possible be postponed for the time being. 
As home trade generally is experiencing almost “ boom ” 
conditions, it was stated, such a partial suspension of 
activities, to be resumed at a later date, would not only 
ease the present position in the steel industry, but would, 
in addition, further the maintenance of stable credit 
conditions and assist in neutralising effects of any subse- 








volts, overcome the C.R. drop of the machines, and so 





The honing tools employed are similar to other produc- 


quent slump. 
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Condenser Tube Corrosion.* 
By R. MAY, A.R.S.M.+ 


Ir is now twenty-seven years since, in 1910, the study 
of condenser tube corrosion was undertaken by the Corro- 
sion Research Committee of the Institute of Metals, with 
Dr. G. D. Bengough as investigator. The general progress 
of the research was dealt with in a series of eight reports 
to the Corrosion Committee published in the Journal of 
the Institute of Metals, the last, by the present author, 
appearing in 1929. With most of these reports Dr. 
Bengough’s name was associated, and our present know- 
ledge of condenser tube corrosion is based to a very large 
extent on his work. In addition two publications were 
issued dealing particularly with the practical applications 
of the work ; a pamphlet entitled ‘‘ Notes on the Corrosion 
and Protection of Condenser Tubes,” by G. D. Bengough,{t 
and a paper ‘“‘ The Causes of Rapid Corrosion of Condenser 
Tubes,” by G. D. Bengough, R. May, and R. Pirret.§$ 

In 1930 the British Non-Ferrous Metals Research 
Association was invited to take over the control of the 
Institute of Metals corrosion research, and from that date 
work on condenser tube corrosion has been carried out as 
one of the Association’s major researches. Sir Harold 
Carpenter, an original member and for many years 
Chairman of the Corrosion Research Committee of the 
Institute of Metals, has continued to serve as Chairman of 
the present directing Committee. 

In this long period during which condenser tube corro- 
sion has been studied there have been important changes 
in condenser practice and design, so that to-day the 
problem covers a wider range of working conditions than 
it did formerly. Condenser tubes in service are frequently 
called upon to withstand conditions which may give rise 
to severe corrosion of, for example, 70:30 brass and 
Admiralty alloy (70: 29:1) tubes. The introduction of 
tubes manufactured from more resistant alloys has been 
very successful in meeting the demand for long service 
without risk of failure by corrosion, but requirements 
tend to become still more exacting. 

This short paper reviews briefly the progress of cur 
knowledge of condenser tube corrosion and the manner in 
which the requirements arising from changes in service 
conditions have been met. An outline of the present 
position is given and the directions are indicated in which 
further research is in progress, aiming at an even more 
complete control of corrosion in condensers. The paper 
has been written with the object of stimulating interest 
and discussion, and of enlisting the co-operation of marine 
engineers in placing at the disposal of the investigators 
their experience of the resistance of condenser tubes to 
corrosion under modern service conditions. 


DEVELOPMENT IN CONDENSER PRACTICE AND CONDENSER 
TuBE ALLoys. 

In the old days, when reciprocating engines were the 
rule, dezincification, encouraged by the high condenser 
temperatures, was the main cause of tube failure. Some- 
times this was replaced by a more rapid attack under 
deposits of foreign matter whose settlement in the tubes 
was favoured by the low water speed. Other types of 
corrosion were occasionally experienced ; even impinge- 
ment attack was not unknown, although its causes were 
only discovered at a later date. The reciprocating engine 
is still with us, and in its older forms its condensers still 
suffer from dezincification when unsuitable types of brass 
tubes are used. 

The introduction of the steam turbine, with its lower 
condenser temperature and higher water speed through 
the tubes soon brought into prominence the trouble now 
known as “ impingement attack ”’ or “ corrosion-erosion,”’ 
the main cause of which is bubble impingement. For a 
long time this type of attack was the main problem of 
condenser corrosion, and even when its causes were 
known it was only kept under partial control by improved 
design of the water inlet passages to avoid the formation 
of vortices, by limiting the water speed and by taking 
steps to exclude or to eliminate bubbles. That it was 
possible for the tubes themselves to be made more resistant 
to certain corrosive conditions had been indicated by the 
discovery that 70:30 brass would resist dezincification 
if it contained a small quantity of arsenic, and also that it 
would show considerable resistance to bubble impinge- 
ment if given a preliminary treatment in clean, slowly 
moving sea water to form a protective scale. The use of 
alloys other than the brasses had received much attention ; 
cupro-nickel tubes with up to 20 per cent. nickel were 
introduced at an early date, but it was not until the nickel 
content had been raised to 30 per cent. and a number of 
manufacturing difficulties had been overcome that the 
high resistance of these tubes to impingement attack 
became apparent. Some time after the use of 70: 30 
cupro-nickel tubes had been established for condensers 
in which the cost of the tubes was a secondary considera- 
tion, the now well-known aluminium-brass tubes, having 
a resistance to impingement attack approximately equal 
to that of the 70 : 30 cupro-nickel, were introduced. Tubes 
of these two materials became available at a critical period 
following the wide adoption of the geared turbine for ship 
propulsion, which demanded small compact condensers 
in which higher water speeds were unavoidable. These 
tubes appear to have saved the situation as it existed at 
the time; at any rate, complaints of impingement attack 
failures steadily became less frequent. 

From this period condenser practice in marine power 
plant has diverged considerably from that in land stations. 
From the point of view of corrosion, one important 
difference now existing is that of the water speed. This, 
in the case of land power stations, rarely exceeds 7ft. per 
second, whereas in marine practice 15ft. per second is 
apparently becoming common, and even higher speeds are 
contemplated. From all points of view it is desirable 
that the effects of this divergence on the incidence of 
corrosion should be investigated. 





* Paper presented before the Institute of Marine Engineers. 

+ Corrosion Investigator, British Non-Ferrous Metals Research 
Association. 

¢ J. Inst. Metals, 1921, 26, 433-463. A revised edition by 
G. D. Bengough and R. May, was published in 1925 in pamphlet 
form only by the Inst. of Metals. 

§ Trans. N.E. Coast Inst. Eng. and Ship. 1923-4, 40, 23-62, 
(Discussion pp. 63-106). 





In estuarine power stations it may be safely said that 
the use of such highly resistant tube materials as cupro- 
nickel and aluminium-brass has eliminated impingement 
attack as an important cause of failure, but in some 
estuarine power stations its place has been taken by 
pitting action which, although less frequent, is sometimes 
rapid. 

It is difficult to say exactly when the problem of pitting 
in condenser tubes became important. In the early days 
it was masked or even stifled by the commonly occurring 
dezincification, and later, when dezincification ceased to 
be the commonest cause of failure, pitting action was 
often masked or altered by impingement attack, so that 
its importance was not realised until both these other types 
of corrosion had been brought under control. Pitting has 
long been associated with waters of certain types and 
recently a good deal has been learnt about some of its 
causes in power stations situated on estuaries. There is 
reason to believe that pitting is of comparatively little 
importance in marine condensers, and it is one of the 
objects of this paper to obtain the views and experience 
of marine engineers on this point. 

A further object is to obtain definite information on the 
behaviour of the newer alloys under modern service con- 
ditions. Progress in condenser design has been consider- 
able and such alloys are now being used in condensers 
with a water speed higher than anything contemplated 
when the materials were introduced. Information is 
required by the metallurgist to indicate whether a further 
increase in the resistance of the alloys to impingement is 
needed. Such resistance is not difficult to obtain, but 
unless the change is made with full knowledge of the con- 
ditions, an increased tendency to other types of attack 
may result. 

THe MECHANISM OF CORROSION. 


As the present paper is less concerned with the funda- 
inental questions of corrosion than with the practical 
factors which control its course, the following general 
statement regarding the mechanism of corrosion will 
probably suffice. 

It is generally agreed that corrosion such as occurs in 
condenser tubes is an electrochemical process in which 
differences in potential over the metal surface cause 
currents to flow through the liquid between different 
portions of the surface, giving what may be regarded as 
small short-circuited primary cells. The places where the 
current passes from the metal to the liquid (the anodes) 
are corroded, and the places where the current passes 
from the liquid to the metal (the cathodes) are protected. 

As the electrodes of such a corrosion cell are arcas of 
the same metal, it is necessary to find an explanation for 
the differences of potental which drive the corroding 
current through the circuit. 

It is now a generally accepted view, due mainly to the 
work of Dr. U. R. Evans, that the conditions necessary 
for the start of corrosion can be set up if the distribution 
of oxygen or sometimes of metal ions in the liquid at the 
metal surface becomes non-uniform. In the case of 
oxygen this may be brought about, for example, by the 
presence of a local deposit of foreign matter which screens 
a portion of the surface from the access of the liquid 
carrying dissolved oxygen, or, in the case of metal ions 
by the removal of these locally by the impingement of the 
liquid. In either case, the areas where the concentration 
of oxygen or of metal ions is least become the anodes of 
the cell and undergo corrosion. 

The actual course and distribution of the corrosion 
which takes place is profoundly influenced by the forma- 
tion and breakdown of films and scales often consisting 
mainly of corrosion products, and it is this aspect of the 
corrosion mechanism which serves as the connecting link 
between the practical conditions in condensers and the 
varied corrosive effects which they are able to produce. 

The Relationship Between Film Formation and Corrosion. 
—When samples of various condenser tubes made of 
copper alloys are immersed in a liquid such as ordinary 
sea water, there is at first a rapid action and the surface 
of the metal soon becomes covered with a thin film of 
insoluble corrosion products. The film hinders the diffusion 
of the corroding substances to the metal and reduces 
differences of potential over the surface and the initial 
action slows down. 

If the film becomes uniformly less and less permeable, 
either by a gradual thickening or by appropriate changes 
in its texture or composition, then the initial protective 
effect may become greatly augmented. On the other hand, 
if the formation of the film is hindered, or if changes occur 
which make its porosity non-uniform, then the protective 
action becomes less effective and various kinds of corrosion 
may appear. 

Obviously a protective film or scale may break down in 
a@ number of ways and, as would be expected, the nature 
of this breakdown has an important influence on the 
nature of any corrosion which may take place. 

In the earlier stages of its formation, such a film is 
usually very sensitive to external conditions, and may be 
removed or injured by causes which at a later stage would 
be comparatively harmless. This behaviour of the film 
accounts for the well-known sensitiveness to corrosive 
conditions frequently shown by new tubes, particularly 
those of 70 : 30 brass and 70: 29: 1 alloy. 

A film which has survived the early and critical stages 
of its formation is often able to resist extraordinarily 
violent corrosive conditions without any sign of failure. 
Sometimes even a strong film of this kind may fail locally 
as a result of mechanical injury, or in some unfavourable 
conditions it may undergo various chemical and physical 
changes giving rise to differences in texture, which later 
may result in corrosion of a more or less local character. 

Types of Corrosive Action in Condensers.—It has been 
found convenient to classify the corrosion observed in 
condenser tubes into a number of types according to 
various easily recognisable features or characteristics, as 
follows :— 

(1) Slow general corrosion under a protective film or 
scale. Associated with a slight uniform porosity of the 
film and may be very slow indeed in alloys with strong 
film-forming properties. 

(la) Slow “layer dezincification ’”’ under a protective 
scale. A modification of (1) occurring only in the case of 
non-arsenical brasses. Its characteristic feature is the 
formation of a porous layer consisting of copper crystals 
between the scale and the metal. 


, 





(2) “ Pitting.” Starts by the extremely localised failure 
of an otherwise protective film, leading to the formation 
of pits usually filled with a porous mass of cuprous oxide 
crystals. The rate and character of pitting vary over an 
extremely wide range according to the prevailing con- 
ditions. 

(2a) “‘ Plug dezincification.” Like (la), only takes 
place in the case of non-arsenical brasses. Results in the 
formation of pits filled with porous plugs of copper crystals 
instead of the cuprous oxide, which is a common feature 
of the pitting of other alloys. ‘‘ Plug’”’ dezincification 
leads to a much more rapid failure than does the layer type. 

(3) ‘* Deposit attack.” Characterised by more or less 
extensive areas of attack taking place under deposits of 
foreign matter or of loose corrosion products which have 
settled on the surface of the metal. 

(4) “Impingement attack” or “ corrosion-erosion ” 
due to the erosion of the protective scale by the impinge- 
ment of the liquid, particularly when bubbles are present. 
May be either widespread or extremely local, depending 
on the character of the film breakdown. 

(5) True “ erosion”? of the scale and underlying metal 
by abrasives such as sand in the water. 

(6) General irregular attack, often of a mixed type, 
produced when a protective scale undergoes disintegration 
by chemical action. 

(7) “ General thinning ’’ due to the presence of acids, 
&c., which dissolve corrosion products and prevent the 
formation of protective scale. 


THe Practica, Causes OF CORROSION. 


From an early period in the study of condenser tube 
corrosion it has been possible to give a long list of factors 
able to encourage attack, but such a list tends to give a 
misleading view of the matter unless supplemented by a 
knowledge of the particular circumstances in which any 
one factor becomes important and, above all, a knowledge 
of what can occur in actual practice to limit the attack. 

In the present paper an attempt is made to give a better 
picture of the position by classifying the various causes in 
a manner which gives some indication of their relative 
importance in the problem as it exists at present. The 
view is taken that of the factors known to cause corrosion 
in practice the more important are those whose direct 
control is impracticable or at present only possible to a 
limited extent, t.e.:— 

(a) The corrosive properties of the water, including 
those due to the presence of active substances of natural 
origin mainly responsible for abnormally rapid pitting. 

(6) The occurrence of bubble impingement, which, 
under the conditions of high water velocity demanded by 
modern practice, cannot be completely eliminated and is 
the main factor responsible for impingement attack. 

(c) The formation on newetubes of an unstable type of 
film, for example, by the unavoidable use of an unsuitable 
water when the condenser is first filled, thus opening the 
way for any type of attack favoured by the conditions 
met with later. 

Other causes in this class, but of less general importance, 
are :— 

(d) The occurrence of conditions which favour dezincifi- 
cation in the case of old type condensers, the chief of these 
being the high temperature. 

(e) Partial stoppage of tubes or ferrules by foreign 
matter in circumstances which do not permit speedy 
clearing of the obstruction. This may give rise to local 
impingement as well as to deposit attack. 

(f) Unavoidable injury to a good protective scale, e.g., 
during removal of deposits, or as a result of entering 
highly contaminated waters, or by accidental over- 
heating, &c. 

Other causes of corrosion which, unlike the foregoing, 
must be regarded as directly controllable once the possi- 
bility of their occurrence is realised, include :— 

(g) The use of tubes of a type unsuitable for the pre- 
vailing conditions, e.g., the use of pure brass tubes with 
an inherent tendency to dezincification in a condenser 
which runs at a high temperature. 

Other controllable causes which are still encountered 
but which are of much less general importance, include :— 

(4) The presence of an excessive amount of entangled 
air. This in most cases is due to the shortcomings of 
earlier designs, such as the unsatisfactory placing of the 
intake in relation to bilge keels, the use of tangential 
inlets to the condenser which tends to concentrate 
entangled air through certain groups of tubes, and occa- 
sionally to actual air leakage. 

(i) Defects of the tubes, e.g., undesirable impurities and 
inclusions in the metal or in the heavily worked surface 
layer, mechanical defects of certain types, and, rarely, 
unsuitable mechanical properties. 

(j) Vibration of tubes, sometimes giving rise to local 
cracking of a protective scale. 

(k) Unsuitable packings and ferrules. 

(l) Effects due to contact of dissimilar metals. 

(m) Local impingement of steam on certain tubes. 

Most of the items in this list are self-explanatory, but 
a few require consideration in rather more detail :— 

The Corrosive Properties of the Water.—This is a subject 
of which only a few salient points can be dealt with in a 
brief survey, and in any case final conclusions have not 
yet been reached on some of its aspects. 

For practical purposes, normal sea water from the open 
sea may be considered as a water which is potentially 
corrosive, but which has at the same time strong film- 
forming properties able to balance more or less completely 
its natural corrosive properties. Provided no factors are 
present to disturb this balance, moderately resistant tubes, 
such as those of good 70: 30 brass, can give long service, 
and even in somewhat adverse circumstances such tubes 
may achieve this desirable state of affairs. Although sea 
water maintains a remarkable uniformity as regards its 
main constituents, occasionally samples are found to 
have abnormal corrosive properties which alter the nature 
of the protective scale and induce rapid pitting. There is 
now little doubt that these properties are associated with 
the presence of small quantities of active substances which 
include (a) sulphuretted hydrogen produced by bacterial 
reduction of the sulphates present in the water; (6) 
various active organic sulphur compounds produced by 
bacteria or possibly by marine plants; (c) manganese 
compounds which sometimes cause the formation of a 
film of manganese oxide on the surface of the tubes. 
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Manganese is a normal constituent of sea water and it is 
suspected that the deposition of the oxide is due to 
bacterial action. 

In addition, it has been found that some waters contain 
bacteria which are able to form colonies on the surface of 
tubes and secrete corrosive substances close to the metal ; 
thus confirming the observations made many years ago by 
Grant, Bate, and Myers.|! 

These biological aspects of condenser tube corrosion 
have become so important that the British Non-Ferrous 
Metals Research Association has undertaken their special 
investigation. The work is being carried out by Mr. T. H. 
Rogers in the bacteriological laboratories of the Imperial 
College of Science and Technology. 

Defects in Tubes.—Experience has shown that failures 
due to mechanical defects are now very rare indeed. The 
most harmful of such defects are deep score lines on the 
interior surface ; these tend to produce numerous micro- 
scopic surface cracks at which corrosion readily starts. 
This danger has long been realised by the tube makers, 
and it is now rare to find a tube with a scored interior. 
The same may be said of another injurious type of defect, 
‘.e., the presence of harmful impurities in the surface layer ; 
at one time this was a cause of trouble, but it has been 
practically eliminated by improved annealing and pickling 
methods. 

As regards harmful impurities in the metal, the only 
case likely to be encountered is that of high iron in 70 : 30 
brass, which produces an increased tendency to corrosion 
in sea water. Some 70: 30 brass tubes are still made in 
which the iron content may be as high as 0-3 per cent. 
These are generally satisfactory for condensers using a 
fresh water but may give trouble with sea water. 


THE ConTROL OF CORROSION IN CONDENSERS. 


From what has been said about the causes of corrosion 
it will be realised that a few of them are associated with 
working conditions which can be controlled to some 
extent. For example, at the very start of the life of the 
tubes, when the condenser is first filled, the use of a foul 
dock water may be unavoidable in some cases, but efforts 
should certainly be made to replace this water as soon as 
possible. The condenser ought not to remain filled with 
dirty stagnant water for any length of time. The same 
observations apply when a ship is laid up; if possible in 
this case, the condenser should be filled with clean fresh 
water. Often during service a ship has to remain for some 
time in a contaminated water with the main condensers 
out of use. In this case periodic circulation of the water 
in the condenser is desirable. Unless this is done it is 
quite likely that the stagnant water will become highly 
corrosive as a result of bacterial action. 

The removal of deposits and obstructions which may 
lodge in the tubes is also a matter of considerable import- 
ance. Obstruction of tubes by mussels has been known to 
cause considerable damage to aluminium-brass tubes, 
although such tubes often resist other kinds of deposit 
very effectively. If possible, methods used for removal of 
deposits should not be too drastic, e.g., hard steel wire 
brushes and other devices, which the author has heard 
recommended as capable of “ getting down to the bare 
metal,’ may be necessary in some cases to obtain the 
highest condenser efficiency, but may easily produce score 
lines at which corrosion can start. 

It has long been the practice in some marine condensers 
to fit iron protector blocks, originally with the idea of 
giving electrolytic protection to the tube ends. Later it 
was pointed out by Gush{] that the protective action often 
extended further down the tube than would be expected, 
and he suggested that this was due to the introduction of 
iron compounds into the water which’ was then able to 
deposit a protective form of iron rust on the tube surface. 
Observations on the behaviour of the more recent types 
of condenser tubes, such as the 70: 30 cupro-nickel and 
the 76: 22:2 aluminium-brass, have shown that their 
resistance is notably greater if the formation of the pro- 
tective film takes place in water containing iron com- 
pounds. The effect appears to be particularly beneficial 
to the aluminium-brass. For this reason it is suggested 
that the fitting of iron protector blocks ought still to be 
considered seriously, particularly in condensers in which 
the iron water boxes are protected by insulating com- 
positions. 

At the present time, the service conditions which may 
be regarded as the main potential causes of corrosion are, 
first, the occurrence of bubble impingement, which cannot 
be eliminated with certainty under the conditions of high 
water speed demanded by modern design ; and, secondly, 
the occasional presence of certain abnormal substances 
in the water which tend to encourage rapid forms of pitting 
action. 

Tubes of 70: 30 cupro-nickel, aluminium-brass, and a 
number of proprietary alloys all possess a very high 
resistance to bubble impingement, but their resistance to 
pitting varies considerably and, in some cases, unaccount- 
ably. At present the cupro-nickel must be looked upon as 
the most reliable as regards pitting, and it achieves this 
distinction, not by a complete resistance to pitting, but 
by the fact that any pits which start tend to widen rather 
than to deepen, so that they develop into small areas of 
comparatively shallow attack which easily becomes stifled 
by the formation of a new protective film. The aluminium- 
brass, on the other hand, probably resists the start of 
pitting rather better than the cupro-nickel, but in abnor- 
mally corrosive conditions, the pits tend to deepen without 
becoming wider. It is a matter of practical observation 
that in the few known cases where aluminium-brass tubes 
have suffered from severe pitting the scales on the tubes 
have been deficient in iron compounds, and experiment 
has shown that the resistance of aluminium-brass to 
pitting is greatly increased if small quantities of iron 
corrosion products are present in the water. 

It has been mentioned earlier in the paper that pitting 
appears to be of much less importance in marine con- 
densers than it is in estuarine power stations, so that 
generally speaking the selection of tubes for the con- 
densers of ships becomes an easier problem, since resist- 





|| Institution of Engineers, Australia, Sydney Division, Paper 
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§{ In the discussion on the paper by Bengough, May and Pirret 
on “ The Causes of Rapid Corrosion of Condenser Tubes,”’ Trans. 
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ance to bubble impingement is the main requirement. As, 
however, water speeds appear to be increasing, it may be 
necessary to seek alloys with a still higher resistance to 
impingement attack. Whether this ean be obtained while 
preserving an adequate resistance to pitting and to other 
types of attack is an important matter to determine. 

The behaviour, under given corrosive conditions, of both 
the 70:30 cupro-nickel and the aluminium-brass tubes 
can be varied over a considerable range by small changes 
in the minor constituents of the alloys. In this way the 
resistance of the cupro-nickel to impingement attack, 
although adequate for present conditions, could be con- 
siderably increased if the necessity should arise. 

The behaviour of aluminium-brass can also be varied 
in an important manner by adjustment of its arsenic 
content. In the absence of arsenic this alloy, like 70: 30 
brass, has a tendency to undergo dezincification, but this 
tendency is completely removed by a suitable small 
addition of arsenic (e.g., 0-02 per cent.), without in any 
way affecting the resistance of the alloy to impingement 
attack. An even higher arsenic content may be used if 
tubes are required especially to resist deposit attack ; 
an aluminium-brass with 0-04 per cent. or 0-05 per cent. 
arsenic resists deposits of sand far better than any known 
condenser tube alloy, with the possible exception of those 
with a very high nickel content. The importance of the 
control of arsenic content of aluminium-brass is widely 
realised, and it has long been the practice of some tube 
makers to add about 0-02 per cent. arsenic in order to 
give resistance to dezincification. The author is of the 
opinion that generally the addition of a small percentage of 
arsenic to aluminium-brass is a decided advantage. It 
must, however, be borne in mind in this connection that 
in those cases, probably rare in marine condensers, where 
resistance to the effects of water containing H,S is required, 
a tube which undergoes slow dezincification may have a 
longer life. 

For the past year or two comparatively little has been 
heard about corrosion in marine condensers, which perhaps 
means that the more outstanding corrosion troubles have 
been overcome to a greater extent than is the case in other 
fields. The marine engineer could help the investigators 
greatly by communicating to the British Non-Ferrous 
Metals Research Association his experience and any 
records he may have of successful use of tubes, or of 
failures. Particular points of interest are cases of rapid 
pitting, protective measures adopted and their success, 
and the behaviour of the newer types of tubes in new and 
old condensers. It would also be a great help to know 
what water velocities and conditions of flow are now 
regarded as desirable from the engineering point of view, 
and to what extent further increases in velocity are likely 
to be adopted. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Carr Town, September 21st. 
Big Harbour Plan for Durban. 


THE provision of further berthing accommoda- 
tion at Durban Harbour having become an urgent neces- 
sity, owing to the great increase in the trade of the port, 
a comprehensive scheme for the development of the 
harbour has been agreed upon at a conference of railway 
authorities and local interests. Under the scheme six 
new deep-water berths, capable of handling the largest 
ocean liners in the African trade, will be provided by the 
construction of a projecting wharf starting from the end 
of “I” wharf. This will occupy the site originally 
intended for one of the two deep-water berths which were 
to have been provided as an extension of the existing 
wharf facilities. The other deep-water berth now under 
construction will not be affected by the new scheme. 

The new wharf will extend 1980ft. on its longer side and 
1700ft. on its shorter, and will take a direction described 
as ‘‘in the teeth of the wind.’’ It will make an angle of 
approximately 80 deg. with the main wharf. The deep- 
water berth now under construction below “I” shed 
will be used for coastal craft. It will include a new shed, 
400ft. long and 50ft. wide. The new projecting wharf 
will be 675ft. wide, and four capacious sheds will be 
erected on it, two on each side. Two of them will measure 
600ft. by 120ft., and the other two 540ft. by 120ft. They 
will be separated by two roadways with railway tracks 
in the centre. Once work is started it will be pushed 
ahead as rapidly as possible, and it is anticipated that all 
six berths will be available within five years. It is probable 
that two at least will be ready for use eighteen months 
after the start has been made. Work is now beginning on 
a new shed at the harbour, which will cost £23,000. It 
will have a capacity of 65,000 bags of maize. This will 
do much to ease the congestion at the Point. It will 
enable the Administration to discharge trucks of maize 
and maize products immediately on their arrival, and so 
release the trucks for service elsewhere. The scheme 
approved in 1936 for increased dock accommodation con- 
templated the provision of 1425ft. of quay wall, which 
would suffice for two berths with a draught alongside of 
40ft. at L.W.O.S.T. Two types of quay wall were to be 
constructed, the first a monolith type which was to be 
sunk to the full depth through existing sand banks, then 
occupying the position of the future quay wall, and the 
other, the caisson type, to be constructed in the Floating 
Dock, and after being floated into position, to be sunk and 
filled with sand to form the future quay wall. 

The provision of a permanent flying boat base, which is 
to cost from £80,000 to £100,000, is also engaging atten- 
tion. On September 2nd Sir John Maffey, Permanent 
Under-Secretary for the Colonies and a director of Imperial 
Airways, made an inspection of the Bay and visited possible 
sites, at which it is suggested that the Imperial Airways 
permanent flying base should be established ; £50,000 was 
provided on the Railways and Harbours Estimate six 
months ago to be spent this year on accommodation for 
seaplanes, but a start has not yet been made, owing to 
certain matters being outstanding between the British 
Government, the Railways and Harbours Administra- 
tion, and Imperial Airways. These matters will no doubt 





be solved in the same fair spirit as has been shown in the 
past. 


Steel Sheet Piling Contract. 


One of the biggest contracts for steel sheet 
piling on record, it is stated, the value of which will excead 
£170,000, has been secured by a British firm, the British 
Steel Piling Company, Ltd., of London. The piling is 
required for the construction of a sheet-piling mole, which 
will run from a point just south-east of the present 
entrance to the New Basin at the Cape Town Docks, to 
the site of the baths on the Woodstock beach, and will 
involvé the use of 9500 tons of steel. The same material 
will be used for the retaining wall, or temporary embank- 
ment, on the shoreward side of the big calm water area 
enclosed by the mole. The total length of the two works 
will be over 7000ft. 


Lourenco Marques Wharves Congested. 


The Portuguese port of Laurenco Marques is 
experiencing heavy congestion. Accommodation at the 
wharves is fully booked, and ships are anchored in the 
bay awaiting their turn to dock. Major Pinto Teixeira, 
Director of Ports and Railways, during his recent visit 
to Lisbon, recommended the construction of a new wharf, 
and the Minister of Colonies gave his tentative approval, 
provided an investigation confirmed the necessity for such 
a wharf. A report is now being prepared. The wharf is 
to be capable of accommodating the largest vessels using 
the port, and the costs of construction would exceed 
£100,000. Work would begin as soon as sanction is 
received. With a view to relieving the position caused 
by the truck shortage, tenders are being invited for the 
immediate supply of fifty new trucks for the Mozambique 
railways. 


Big Railway Scheme at Port Elizabeth. 


At Port Elizabeth the City Council has just 
agreed to transfer to the railways a considerable area of 
municipal land, and to pay the Administration £60,000 
towards the cost of foreshore reclamation. The growth 
of traffic, owing to the development of industries at Port 
Elizabeth and the big increase in overseas imports and 
exports, have already exceeded all expectations at the 
time when the harbour, which is now on the point of com- 
pletion, was begun about six years ago. The railway and 
port authorities have found that the problem of handling 
the work there is becoming increasingly difficult, and to 
obviate the congestion have embarked on a big scheme to 
cost between £600,000 and £700,000. It involves the 
reclamation of a large portion of the foreshore north of 
the harbour, beside the present railway station. The 
engine sheds at North End will be transferred to a site to 
be reclaimed at Sydenham, while a new goods traffic 
marshalling yard is to be constructed on the ground now 
occupied by the engine sheds. This will permit of most of 
the goods sheds in the actual harbour area being moved, 
considerably cutting down truck and railway lorry traffic 
across the city. 


Locomotive Yard at East London. 


By the end of 1939 East London will be equipped 
with one of the most modern and efficient locomotive 
yards i the Union. Thousands of pounds are being spent 
by the South African Railways on new machinery for over- 
hauling locomotives, and on new buildings for their accom- 
modation. A feature of some of the new buildings is that 
no rivets are used, the buildings being practically welded 
together, and material is taken from the scrap heap. 
This is part of the plan for regrading the line to the north, 
work on which is already in progress. Contracts for build- 
ing overhead bridges and subways at all crossings on 
public roads have already been allotted as far as Egerton, 
about 20 miles from East London. 


Lorentz Blind Landing System. 


The erection of the Lorentz blind landing and 
approach system at Wingfield Airport, Cape Town, is 
now almost completed, and is being tested. Although 
the system has been installed on a number of English 
and European civil aerodromes, this is the first one to be 
erected in Africa. The Union Government regards the 
Cape Peninsula, with its dark winter days of bad visibility, 
as the ideal site for the experiment. If the Lorenz beacons 
here are a success, they may be installed at the Rand 
Airport, and at Durban. The Lorentz blind approach 
system begins to guide the aeroplane at a distance of about 
30 miles from the aerodrome, warns the pilot when he 
passes ‘‘ marker” beacons located in a direct line, one 
about 2 miles away from and the other near the border 
of the aerodrome, and thereby ,enables him to steer a 
course along a descending flight path which brings the 
machine exactly into position for landing. Instruments 
to receive the signals sent out by marker beacons and the 
main radiating beacon on the aerodrome must be installed 
in the aircraft. At Wingfield the beacon and beam con- 
trols have been installed in the airport offices. On the 
northern corner of the aerodrome there has been con- 
structed a small concrete building and aerial for trans- 
mitting the beam. The furthest “‘ marker’ beacon (a 
box-like arrangement sending up a vertical beam) is at 
Bellville, and the nearest in a clump of trees on the north- 
east edge of the aerodrome. It is expected that aircraft 
will pick up the main beam over Sir Lowry Pass. At 
present the only machine equipped for receiving the beam . 
is the big Junkers plane which was used by Mr. Pirow, 
Minister of Railways and Harbours, on his circular flight, 
examining a 7000-mile circuit. which it is proposed shall 
be a new route for S.A. Airways planes, and is expected to 
aid considerably in increasing passenger and mail busi- 
ness and to promote the development of trade between the 
Union and the Belgian Congo, Kenya, &c. The only 
work not as yet quite finished in connection with the 
Lorenz blind approach system is the laying of a few land 
lines. 


Ferro-manganese Industry. 


Work has begun at the Newcastle [ronworks in 
preparation for the manufacture there of a special type of 
pig iron for certain classes of foundry work, and also ferro- 
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manganese. The chief equipment of the Newcastle works 
is a blast-furnace with a capacity of 50,000 tons of pig iron 
per annum, and this can be used, with slight alterations, 
for the making of ferro- ese. It is understood that 
the raw material will be obtained from Postmasburg, near 
Kimberley, where an output of about 400,000 tons for 
export is expected to be reached this year. Some of the 
manganese, after processing overseas, is at present 
imported into the Union at great expense for use in South 
Africa’s steel works. It is proposed to begin on a small 
scale at the Newcastle works, and gradually extend opera- 
tions until the Union's full requirements are met. At a 
later stage it is possible that some of the processed ferro- 
manganese may be exported. The Newcastle concern 
will be controlled by a subsidiary company of “‘ Iscor ”"— 
the South African Iron and Steel Industrial Corporation, 
Pretoria—which will be styled African Metals Corpora- 
tion, Ltd. 


National Roads Scheme. 


According to a recent decision of the National 
Roads Board, there is to be a great improvement upon the 
original scheme of providing some 6000 miles of National 
roads in the Union, which only provided for the tarring 
of about a quarter of the mileage. The new decision to 
tar most of the roads means an increase in the cost of the 
scheme from about £12,000,000 to about £18,000,000. It 
had been suggested that strip roads should be built of the 
type used in Rhodesia. Parallel strips of tarmac spaced 
to the standard wheel base have added greatly to the 
comfort of Rhodesian motorists, but they are the device 
of pioneers. Where there is little traffic, the driver may 
travel along the double track, not greatly caring what 
potholes or corrugations develop in the centre of the road 
or on either side, but the more traffic there is, the more it 
is necessary to have regard to the surface of the tracks. 
At present the Cape Provincial Administration is buying 
more plant for work on the National roads, and is asking 
for tenders for the supply of forty 4-ton motor trucks and 
nineteen pneumatic drills, but with the new decision there 
is bound to be a great quantity of plant required in each 
of the provinces of the Union. 


Cape Town’s New Power Station. 


Rapid progress is being made with the erection 
of Cape Town’s new power station. Truck-loads of plant 
are arriving from overseas each week. The railway break- 
down crane is assisting in off-loading the heavier cases, 
and the 80-ton overhead crane has been used for lifting 
weighty cylindrical perforated drums to the head of the 
boilers. The superheater tubes of three boilers have been 
placed in position. In the basement pit, which will house 
the condensers and auxiliary plant, and which is as wide 
as the station and goes as deep into the ground as the 
steelwork is high above the earth, a forest of reinforcing 
steel pillars stand upright, awaiting the framework boxing 
by the carpenters. These are particularly busy at present 
making hundreds of yards of these frameworks daily. 
The foundations for the boilers and turbines have been 
sunk to rock, where massive blocks of concrete were cast. 
Men are working on the last lap of the intake tunnel 
excavations for the two culverts being constructed, which 
will allow the millions of gallons of water used for cooling 
to run back to the sea. Workmen are also nearing com- 
pletion of the intake tunnel excavations, and are nearing 
the side of the New Basin at the docks, having worked 
through a distance of nearly 300 yards. The 6ft. diameter 
ducts lie along half of this distance at present, and pumps 
have to be kept going continuously, owing to the work 
being below sea level. A great advantage the station will 
have over the Electricity Supply Commission’s station at 
Salt River is that the intake will not be liable to be clogged 
with seaweed and sand. A coal pit is being sunk into 
which the coal will be dumped from the railway trucks, 
and the coal-handling plant will cost £25,900. A remark- 
able fact is that the new power station is not -expected 
to be effective for more than twenty years. The develop- 
ment that will take place between now and twenty years’ 
time is expected to be such as to justify the plant being 
scrapped. The present station is an illustration. There is 
nothing in it that was installed in 1904 or 1912, and only 
two boilers are left that were erected in 1917. In twenty- 
five years the consumption of electric current has doubled, 
and is steadily increasing. The electricity engineer anti- 
cipates that the present cycle of prosperity will continue 
for five or six years. He, however, warns the public that 
while they have been getting a full return on the expendi- 
ture on the present power station, they cannot expect a 
similar result from the new plant for a year or two. The 
Department is building ahead of actual requirements, and 
the plant will be in excess of actual utilisation, so that it 
must not be imagined that immediately the power station 
is erected generating costs must come down. The excava- 
tions and foundations at the new station will involve an 
expenditure of £400,000 by the time they are completed. 
The excavation work is proceeding expeditiously, the con- 
tractors using caterpillar excavation with huge teeth 
fitted to the shovels. A motor truck is filled in a few 
minutes. It may be mentioned that during last year the 
electricity’ works contributed £50,000 to the relief of the 
general rates, and £73,758 was transferred to the better- 
ment fund for renewals and extensions in this department. 
It should be mentioned that the three Babcock and Wilcox 
boilers have an evaporative duty of 200,000 Ib. per hour, 
and the working pressure is 650 lb. per square inch. The 
40,000-kW turbo-alternators are supplied by Parsons. 


Transformers for Cape Town Power Station. 


The difficulty which the City Council of Cape 
Town has experienced in respect of the transformers 
required for the power station has now been got over. 
Messrs. Siemens (Berlin) were the lowest tenderers for 
two 20,000-kKVA transformers their price being over 
£1000 below that of Ferranti, of London. A portion of 
the Council considered that the London firm should have 
the order, and pointed out that the city of Cape Town 
would soon be requiring to raise a large loan in London 
for the purpose of buying electric and other machinery. 
Ultimately, it was decided to call for tenders again, this 
time for two 20,000-kV A transformers and two 15,000-kVA. 
Messrs. Ferranti were asked if they would accept £9426 
and £8160 respectively for the two pairs of transformers. 


Ferranti replied they could not do it at less than £10,860 
and £9400 for the two pairs respectively. Siemens (Berlin), 
however, in reply to the question whether they would 
accept the orders at £11,049 and £9369 respectively, 
replied in the affirmative, and accordingly received the 
order. It may be stated that Ferranti’s prices excluded 
duty, landing, and delivery charges, whereas Siemens’ 
quotations were delivered at the Dock-road power station. 
The Council is now inviting tenders for distribution trans- 
formers. 


Electrification on the Rand. 


The whole of the electrification of the railways on 
the Rand will be completed and the lines opened for traffic 
early next year, not later than February. All traffic from 
Randfontein at one end of the Rand to Springs at the 
other will then be by electric trains. The electric railway 
from Johannesburg to Pretoria will oe ready next July, 
and the whole of the Natal line from Durban to Volksrust 
will be ready for electric passenger traffic within the next 
two months. Although the Randfontein to Springs line 
will be opened early next year, work will not stop on the 
electrification scheme. Various deviations and other 
adjuncts to the service have still to be established in order 
to obviate any congestion of traffic. It is expected that 
when the new scheme 1s in operation much of the trouble 
from congestion which has hampered railway activity 
during the past few months will disappear. Germiston 
will still be the big distributing railway junction, but no 
difficulty is expected in coping with the traffic when the 
improvements at present in hand have been completed. 


New Engines for Junker Planes. 


All Junker planes in the service of the South 
African Airways are to be fitted with Pratt and Whitney 
engines of the Wasp type. Negotiations resulting in this 
decision have been concluded between South African 
Airways, Junkers, and the Rolls-Royce Company, and the 
Air Ministry. When the first two Junkers planes equipped 
with Rolls-Royce engines arrived on the Rand it was 
found that while evidently suitable for light one-engine 
military machines, the engines were not powerful enough 
for heavy two-engined planes. American Pratt and 
Whitney engines installed in Junkers planes already in the 
service of South African Airways have proved suitable. 
The Rolls-Royce engines, which were to have been 
installed in Junkers machines, will be converted at the 
Rolls-Royce factory. Rolls-Royce have agreed to make 
the alterations free of charge and Junkers have agreed to 
exchange the Rolls-Royce engines installed in J.U. 52-86 
for American Pratt and Whitney engines at their own 
expense. The latest Junkers, unlike those already in 
service, have a tail wheel instead of the customary skid. 
They also have three-bladed propellers to the Pratt and 
Whitney “‘ Hornet ” engines. The speed of this new type 
of Junkers has been increased from 152 to about 161 miles 
an hour. There are other improvements in other respects. 
The payload is somewhat more and the safety factor, too, 
has been improved, for now instead of two, six emergency 
exits are provided, three on each side of the cabin. 


Vaal-Harts Progress. 


Over half the work at the Vaal-Harts irrigation 
scheme has now been completed, and about £1,300,000 
of the money to be devoted to actual construction remains 
to be spent. As the weir and the 75-mile long main canal 
have been completed, workmen have started on entirely 
new work—the excavation and concrete lining of 60 miles 
of distributaries. Through these small tributaries water 
will be led on to the various plots of ground. It is esti- 
mated the work will be completed in three years’ time. 
Work is being partly held up through the difficulty of 
obtaining wire to fence off the main canal. Cattle are 
continually fallmg into the canal, an average of one 
animal a day having to be dragged out of the water. As 
with other imports of iron and steel products, there is great 
difficulty in obtaining supplies even at the greatly advanced 
prices. 


General Manager of the S.A. Railways. 


Mr. T. H. Watermeyer, General Manager of 
Union Railways and Harbours, reaches the retiring age 
next year, but there does not seem to be much doubt 
that he will be retained in his present position by the 
Government after that date. He ‘may be kept on 
from year to year, according to the pleasure of the 
Governor-General. The feeling among the authorities is 
that the retention of his services will be an undoubted 
advantage to the institution he controls. 
Mr. W. J. K. Skillicorn, who was appointed Assistant 
General Manager (Commercial) of the Union of South 
Africa Railways and Harbours in April, 1935, and has for 
two periods, aggregating nine months, acted as General 
Manager of the 8S.A.R. in Mr. Watermeyer’s absence, will 
assume the general managership of the Rhodesian Railways 
from April, 1938, when the present general manager and 
resident director, Sir Henry Chapman, will retire. Sir 
Henry was recently knighted by the King. 


Dry Ice Refrigeration. 


An interesting experiment in “ dry ice ”’ refrigera- 
tion was recently carried out at Cape Town docks. A self- 
contained refrigerating unit was installed on a railway 
truck and packed with 6000 lb. of fresh fish. A sufficient 
quantity of “dry ice” was placed in the refrigerating 
apparatus, and the thermostat set to maintain the unit 
at the desired temperature. The chamber was opened 
for inspection every day and at the end of eight days the 
fish was still in perfect condition. The fish merchants 
were quite satisfied with the result of the tests, and will 
carry out further experiments during the coming summer. 
Those who watched the tests are satisfied that ‘‘ dry ice” 
with automatic control opens up enormous possibilities 
for the transport of fish, meat, fruit, eggs, and vegetables 
at controlled temperatures. It can be installed with 
equal facility in railway trucks and road lorries. Its 
extension in the sphere of air conditioning in deep-level 
mines, railway saloons, and elsewhere will also be thor- 





oughly investigated. It is the intention of those concerned 


in the process to erect two carbon-dioxide factories in this 
country. 


Cape Town Airport. ® 


Plans for a new Cape Town airport have now been 
placed before the City Council for its consideration. The 
construction is spread over the next ten years. An 
amount of £30,000 has already been approved by the rate- 
payers and will be used to make a start on the most urgent 
requirements. When complete the airport will have seven 
times its present hangar accommodation, and there will 
be two 100ft. wide covered ways, under which passengers 
will alight and embark. Improvements already in hand 
are the erection of a Lorentz blind landing apparatus and 
@ new wireless radio station. The immediate necessities of 
the airport, the work on which will be put in hand as soon 
as possible, are the erection of new hangars and improved 
runways. At the moment, the hangar accommodation, 
especially on account of the increased mail service, 
is very limited. The number of privately owned and 
charter machines has also increased considerably during 
the past few months. 








Our “ Untouchables ” Need a 
Gandhi.* 


THERE isn’t a great deal of democracy in India. ‘There 
cannot be in any country where the caste system flourishes. 

If you are fortunate enough to be born a high-caste 
Hindu, you stay that way. So do your children and your 
children’s children to the nth generation. But if the stork 
had happened to lose his way and had dropped you into 
the hut of an “‘ untouchable,” you and your descendants 
would be equally fixed in a permanent and most unfor- 
tunate mould. You would be considered, by all other 
castes, as an object of contempt. They might not “ hold 
their noses ”’ when you passed by, but they would consider 
themselves defiled by your touch. 

Mahatma Gandhi, while not of this caste, took up the 
cudgels in the cause of India’s untouchables. Gandhi, 
as an apostle of real democracy, knows that democracy 
and the caste system do not mix. 

We need a Gandhi, or several of them, in this country to 
plead the cause of the new caste of untouchables that has 
been created by the New Deal. I refer to employers of 
labour, those who have built up businesses which show a 
profit from time to time, and to the frugal and saving 
people who through initiative, industry, and frugality 
have gathered a competency. 

In the old days a man who built a business and thereby 
created jobs for other people was rather proud of it. To-day 
he would hesitate to walk down the street of any large 
city, wearing the label ‘‘ Employer.” You could flaunt 
the red necktie of Communism and get away with it ; 
you could wear the flowing locks and the frock coat of 
the demagogue and be acclaimed by the mob; you could 
even sport the horizontal stripes of the ex-convict and be 
hail fellow, well met. But an employer? Phooey on 
the economic royalist! He’s a no good. 

Now, of course, no intelligent person will make bold to 
say that the New Deal considers all employers to be 
reprobates. But the trouble is that it has drawn no line 
so that the public can distinguish the sheep from the goats. 
Its generalisations to the public tend to put all employers 
in the untouchable caste. Make them all goats. 

It would be only fair if we were told just what con- 
stitutes a good employer, if any are so considered. Does 
it depend upon the hours and wages in his plant ? Is he a 
good einployer if he signs up with Mr. Lewis or Mr. Green, 
or bad if he refuses to recognise either? Are large 
employers bad and small ones good, or is the definition 

upon whether or not either of them voted for the 
Democratic ticket or contributed to the Liberty League ? 

We need some definitions to enable us to segregate these 
untouchables. We have been told that only 10 per cent. 
of American employers are bad. For the sake of the 
90 per cent. who are presumably good, the bad ones ought 
to be properly labelled. 











CATALOGUES. 
WESTINGHOUSE BRAKE AND Sicnat Company, Ltd., 82, 
York-road, N.1.—*‘ Rectifiers for Telecommunication.”’ 


LancasHiRE Dynamo anv Crypto, Ltd., Trafford Park, 
Manchester.—A pamphlet illustrating geared electric motors. 


Parsons ENGINEERING Company, Ltd., Town Quay Works, 
Southampton.—Particulars of H-type petrol or paraffin engines. 

Heap, Wricutson anv Co., Ltd., Thornaby-on-Tees.—A 
descriptive brochure of the “‘ Atkins "’ classifier and its operation. 

Dorman Lone anv Co., Ltd., Middlesbrough.—A booklet 
illustrating and describing welded steel work carried out by the 
firm. 


Lincotn Execrrio Company, Ltd., Welwyn Garden City, 
Herts.—‘‘ The New Are Welding Technique,” a booklet on 
“ Shield Arc ’’ welding. 

INTERNATIONAL ComBustion Company, Ltd., Aldwych 
House, W.C.2.—A booklet giving detailed particulars of the 
“‘ Raymond ” roller mill. 

MonoMETER MANUFACTURING Company, Ltd., 115, Strand, 
W.C.2.—Leafiets describing the firm’s furnaces, pressure die 
casting plant, and white metalling plant. 

Nationa Frre Protection Company, Ltd., Petersham-road, 
Richmond, Surrey.—A booklet on industrial safety, dealing 
with “‘ Essex ” methyl bromide fire-protection equipment. 

Enouish Exrxctric Company, Ltd., Stafford.—Publication 
No. T.34, “‘ Fractional Horse-power Motors for A.C. Systems ” ; 
publication No. T.31, ‘‘ Certified Flameproof Motors and Slip- 
ring Gear.”’ 

GENERAL Rerractorizs, Ltd., Genefax House, Sheffield, 
10.—‘‘ Chrome-Spinel Basic Refractories,”’ a booklet giving 
information concerning ‘‘Saxpyre”’ and “ Spinella’’ basic 
refractories. 

JouN M. HENDERSON AND Co., Ltd., King’s Works, Aberdeen. 
—Lists illustrating some of the company’s work and products, 
which include cranes, ropeways, cableways, scrapers, crushers, 
bridges, &c. 








* By J. H. Van Deventer in Iron Age, 9th September, 1937. 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Chinese Steel Trade Developments. 


Events in the Far East lend a particular interest 
to the Report on Economic and Commercial Conditions in 
China, published by the Department of Overseas Trade 
(price 1s. 3d.). The period covered is from April, 1935, 
to March, 1937, so that the survey contains no reference 
to the present troubles ; but it presents a reliable picture 
of conditions in China preceding the outbreak of hostilities 
with Japan. In the two years under review there was a 
considerable increase in the number of iron and steel 
workshops and foundries in China, the most important 
being the Central Machine Works, the scheme for which 
includes iron and steel works and an engineering plant. 
A German.group also secured an order for an iron and steel 
works to be erected at Chuchow, in Hunan, in an area 
which seems destined to become an important centre of 
industry. British interests in April this year also entered 
into a contract to erect a central railway workshop for 
repairing locomotives and rolling stock in the same area. 
In April, 1936, a British firm of consulting engineers was 
engaged to report on the desirability of establishing an 
iron and steel works in Kwangtung. The Report states 
that there is a growing tendency on the part of foreign 
engineering firms towards partial manufacture in China, 
the finished product being assembled locally from imported 
special parts and locally made simpler parts. Whilst 
there were 625 machinery makers in the country in 1936, 
most of them were poorly equipped, but a number of the 
larger concerns were efficiently run and well provided with 
plant. Their products consist mainly of the cruder or 
simpler forms of machinery and range from motors, pumps, 
boilers, presses, and lathes to mill machinery. The total 
value of the machinery produced is estimated at 22 million 
dollars a year. A company has been organised for the 
assembly and later complete manufacture of Diesel- 
engined truck and bus chassis. It is proposed to import 
the principal parts from Germany, but plans have been 
made for cars to be wholly manufactured locally in five 
years. A summary of the imports of all iron and steel, 
machinery and tools, vehicles, including locomotives and 
rolling stock, and miscellaneous metal manufactures in 
1936, reveals that the Japanese trade approached that of 
Germany and the United States and was considerably 
more than that of Great Britain. The sterling value of 
this group of imports was £16,000,000 in 1935 and 
£16,800,000 in 1936. The British share of this was 
£2,790,000, compared with £3,380,000 by Germany, 
£3,230,000 by the United States, and £3,120,000 by Japan. 


The Pig Iron Market. 


Whilst the situation in the pig iron market is 
better than for a long time past so far as supplies are con- 
cerned, the foundry section has developed some rather 
contradictory features. The recent quietness in the 
demand has continued, but deliveries are being well taken 
up and consumers would willingly purchase larger quan- 
tities if they were available. On the other hand, some fair 
tonnages of Continental pig iron have been offered in the 
market at cheap prices. Last week it was possible to do 
business in Scotland on the basis of 94s. to 95s. f.o.b. 
Antwerp, and apparently some consumers were of the 
opinion that it was an opportunity which should not be 
missed to accumulate reserves. It seems probable that 
the decline in the value of the franc has enabled a certain 
amount of this business to be put through. On the other 
hand, there have been persistent rumours that the home 
producers of foundry pig iron contemplate advancing 
their prices and urge that the increases in the costs of 
production warrant this step. At a meeting held last 
week the Scottish ironmasters unexpectedly decided to 
raise their prices by 5s. to 118s. for No. 3 and 120s. 6d. for 
No. 1 qualities. When English and Scottish prices were 
raised last it was understood that the former were fixed 
to the end of the year; but the latter only to the end 
of September. Surprise has been occasioned that no 
official announcement was made and that even merchants 
were not notified of the increase. On the North-East 
Coast the situation shows no signs of improving, and few 
transactions in Cleveland foundry or forge iron have taken 
place over the past few weeks. The most that the makers 
can do is to supply regular customers, and they are severely 
rationed. The easier conditions noticed recently in the 
Midland market for foundry iron still prevail and apart 
from hematite there does not seem to be any actual tight- 
ness in the situation. Few transactions for delivery this 
year are reported, and it would be difficult to find a maker 
in @ position to supply before December 31st ; but, on the 
other hand, consumers appear to have covered their 
requirements and there seems to be a general tendency 
to wait until the prices which will rule in the first quarter 
of next year are known. Consumers in the Midlands are 
well employed, excepting in the light castings department, 
and there seems little likelihood that the demand will 
further decrease. Conditions in the hematite pig iron 
market are difficult, but with increased supplies of ore 
from Northern Spain the position seems to be gradually 
improving. Heavy quantities are being delivered to the 
steel works, but new business is confined principally to 
small parcels. The quantities available for overseas 
customers have declined, but the quotation remains at 
about £7 5s. f.o.b. 


The Midlands and South Wales. 


In spite of the efforts of the steel makers to cope 
with the extraordinary demand for steel of all descriptions, 
consumers in practically every branch of the trade are 
still short of supplies. A few weeks ago it was decided to 
put into operation a plan designed to enable the works to 
concentrate upon the orders for material most urgently 
required by the constructional engineers. Briefly, the 
scheme was that during the eight weeks preceding October 
14th one-sixth—that is, two months’ tonnage—of each 
consumer’s yearly ration was to be rolled and the consumer 
should state which of his specifications he chiefly needed 


Unless otherwise specified home trade quotations 


A comprehensive list of the prices of materials mentioned below will 


plan, however, has not worked out in practice so well as 
might have been expected and doubts are entertained as 
to whether it will be continued after the period has expired. 
In the meantime there has been no decline in the pressure 
exerted by engineers to obtain supplies of joists and 
sections. The demand for plates is equally strong, and the 
stringency appears to be more acute in this department 
than in other sections of the market. Six months is not 
infrequently mentioned as the earliest period for detivery 
of structural steel, and in the case of plates it is the excep- 
tion rather than the rule to find a maker who can accept 
orders. Any business taken for execution next year is at 
prices ruling at date of dispatch, and this is a perpetual 
source of dissatisfaction to consumers, although it is hard 
to see what other arrangement could be made, since the 
view is general that prices will be advanced again at the 
end of this year. Business in small steel bars also is 
limited by the difficulty of placing orders, and there seems 
little likelihood of any relief in this department until 
larger supplies of billets are available for the re-rollers. 
Some improvement is noticeable in the imports of foreign 
material, but there is a wide gap between the quantities 
required and the tonnages coming to hand. Activity 
continues to rule in the sheet trade, but supplies seem 
somewhat easier than a few weeks ago. The export 
demand, however, is quiet and this applies, in fact, to most 
other descriptions of steel as well as sheets. Larger 
supplies of colliery steel are required than it is possible to 
get, and a certain amount of business for delivery next 
year has been arranged at indefinite prices and terms. In 
the South Wales market rather quieter conditions have 
ruled, largely because of the difficulty of placing business 
for execution this year. Business in tinplates continues 
active and the works are employed at just below 80 per cent. 
of capacity, the sales being rather above the production. 


Current Business. 


It has been announced by the Commissioner for 
Special Areas that a large area of land at Jarrow, including 
Palmers’ shipyard, will be acquired for industrial develop- 
ment. The Talbot-Stead Tube Company, Ltd., Walsall, 
is engaged upon a contract for boiler tubes for the sister 
ship to the ‘‘ Queen Mary.” About 2500 tons of tubing 
will be required. Wolverhampton Public Works Com- 
mittee proposes to spend £30,000 on the construction of a 
satisfactory approach to the new municipal aerodrome and 
to the aircraft factory of Boulton and Paul, Ltd. The 
Langloan Ironworks at Coatbridge, recently bought by 
Thomas W. Ward, Ltd., Sheffield, have been disposed of 
to a syndicate. It is stated that they will be reopened by 
a company with £300,000 capital under the name of the 
Langloan Iron, Cement and Chemical Company, Ltd., for 
the production chiefly of pig iron and quick-hardening 
cement. William Pickersgill and Sons, Ltd., Sunderland, 
have received an order for a cargo steamer of 10,000 tons. 
The Hunslet Engine Company, Ltd., Leeds, has received a 
contract from the Peruvian Corporation for a “* Hunslet ” 
Diesel mechanical locomotive capable of working at loads 
to be hauled to an altitude of 14,000ft. from sea level on 
an incline of 1 in 14. Heenan and Froude, Ltd., engineers, 
of Worcester, are engaged on an expansion scheme which 
will increase their output by 35 per cent., and have acquired 
a neighbouring site of 1? acres on which new premises 
are being erected. Stewarts and Lloyds, Ltd., have 
secured a contract from the Glasgow Corporation for the 
supply of 1000 steel poles for the Lighting Department at 
a cost of £9875. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—South African Railways and Harbours Adminis- 
tration : rivets, bolts, nuts, washers, and screws (Johannes- 
burg, October 18th); spring steel bars (tapered, ribbed, 
round and flat), structural steel work, comprising main and 
intermediate columns, roof principals, girders, purlins 
and bracing; channels, screens, galvanised gutter and 
down-pipe straps, galvanised sheeting, clips and gutters, 
roof sheeting, steel windows, &c. (Johannesburg, Novem- 
ber 8th); steelwork for bridges, including bolts, nuts and 
rivets, and rolled steel beams for a road ramp (Johannes- 
burg, December 6th); Johannesburg City Council : 
machine tools and two tramear elevators (Johannesburg, 
October 23rd); Turkish State Railways: Administration : 
locomotive and carriage tires (Ankara, November 3rd) ; 
Indian Stores Department: eleven Diesel railcars and 
one power bogie complete with power unit and trans- 
mission equipment for the North-Western Railway (New 
Delhi, November 20th). 


Copper and Tin. 


The electrolytic copper market has passed 
through some exciting days, and after a phase of panic 
selling even drastic action by the producers failed to 
promote the desired stability in the market. Following 
the reduction in the American domestic price from 14c. 
to 13c. last week, the quotation was again cut to 12c. 
Apparently, all the producers did not adopt the lowest 
price, and within a few hours the figure was raised 
to 12+50c. The position towards the end of last week was 
complicated by a Dutch firm with considerable copper 
commitments on the London standard market getting into 
difficulties ; but, as is the custom of the London Metal 
Exchange, matters were satisfactorily arranged, and 
according to an official statement issued on October Ist, 
‘‘the commitments are now in very strong hands.” As 
the market was in a somewhat demoralised state, the 
copper producers in the United States at the close of last 
week decided to restore their restriction of output scheme 
and to limit production to 105 per cent. of the basic 
quotas by the end of November. Opinions vary some- 
what as to the precise effect of this measure, but it is 
believed that it will result in a cut in copper production 
of between 17,500 and 18,000 tons per month. Latterly, 
the world’s stocks have been increasing, and at the end 
of August totalled 328,610 tons. It is estimated that the 
restriction scheme will check any further rise in the stocks 


Export quotations are 


London standard market was arrested by the way the 
situation was handled, and at the end of the week values 
reacted, but early this week another relapse occurred . . . 
The tim market has naturally been affected by the dis- 
organised conditions which ruled in the latter part of 
last week. The metal markets and prices sharply receded. 
The Dutch firm whose troubles upset the London standard 
copper market also held commitments in tin, but these 
were taken care of, although naturally the firm’s difficulties 
had an adverse influence upon the market. Towards the 
end of the week prices improved only to be followed by 
another heavy fall. The favourable statistics, although 
overshadowed by the difficulties of the position when they 
first appeared, later helped to improve sentiment as they 
indicated a reduction in the visible supply of 1757 tons 
to 18,410 tons. The carry-overs in the Straits Settlements 
and at the Arnhem smelter were also down to 2395 tons 
and 1227 tons respectively. The supplies during Septem- 
ber amounted to 11,163 tons, and the deliveries to 12,920 
tons. Of these the United States took 8245 tons, Great 
Britain 1721 tons, and Holland 1054 tons. 


Lead and Spelter. 

The surrounding conditions in the latter part 
of last week caused an easier tone to develop in the lead 
market, but the decline in prices was less severe than 
in other non-ferrous metals. Values later shared in the 
genera! improvement at the end of the week and also in 
the sharp fluctuations which occurred later. The strong 
industrial demand should be a factor in promoting stable 
conditions in this market, although consumption is on a 
lesser scale than in the early part of the year. Consumers 
of lead have adopted a rather careful policy with regard 
to purchases, but in the aggregate the tonnage passing 
to the consuming industries is well maintained. On the 
Continent the demand for lead remains at a steady 
level. In America, however, the price was reduced last 
week by }c., although this is believed to have been rather 
a precautionary measure on the part of the producers 
who seem to anticipate a considerable reduction in build- 
ing trade operations this autumn. No further purchases 
by Russia have been reported, but Japan is understood 
to have taken good quantities and is expected to buy 
additional tonnages. American statistics give the world’s 
lead production in August as 158,373 tons, compared 
with the revised figure for July of 156,583 tons. For the 
first eight months of this year the world’s output is given 
as 1,211,695 tons, the Spanish production being omitted 
from these figures.... After sharing in the general 
depression which overtook the metal markets last week, 
the tone of the spelter market improved, but later another 
heavy fall took place. Actually, trading conditions have 
not materially changed, and whilst the decline in prices 
was due to unfavourable outside influences the subsequent 
advance was the result of a general improvement in 
sentiment, which, however, was not maintained. There 
is still a severe shortage of refined spelter and the strike 
in the Norwegian electro-chemical industry has accen- 
tuated the difficulty of obtaining this description. Sales 
to America were checked by the reduction in the American 
domestic price from 7-25c. to 6-50c., although previously 
a fair amount of spelter had been sold for export from 
Europe. Probably the situation in the United States 
will be relieved when this metal arrives, and for the time 
being there seems to be no likelihood of further trans- 
actions of this description. American statistics give the 
world’s production of spelter in August as 156,152 tons, 
compared with the revised July figure of 156,648 tons. 
The total for the first eight months of this year, including 
an estimate for Spain, is given as 1,216,834 tons. 


Non-ferrous Metal Average Prices. 


Depressed conditions ruled in the non-ferrous 
metal markets during the greater part of September, 
culminating in something like panic selling in the last 
few days of the month. In these circumstances it is not 
surprising that the London Metal Exchange official 
average prices for September show a substantial decline 
compared with the August The average price for 
cash copper fell by £4 3s. 3d., and for three months’ copper 
by £4 4s. 11d., compared with the average for the previous 
month. The electrolytic quotation dropped £4 9s. Id. 
and the average for wire bars £4 5s. 7d., whilst for best 
selected copper the average also declined—although to a 
lesser extent—by £3 15s. 9d., when compared with the 
August figures. In the case of tin the average quotation 
for cash metal fell by £5 12s. 1ld., and for three months 
by £4 19s. ld. The average price for lead for shipment 
during the current month was £1 12s. 4d. lower than the 
corresponding average for August, whilst for shipment 
during the third following month it was £1 12s. 6d. down, 
the mean being £1 12s. 5d. down. A sharp decline was also 
registered in the average price for spelter, which for ship- 
ment during the current month was £2 14s. 8d. lower than 
in August and for shipment in the third followmg month 
£2 13s. 8d. down, the reduction in the mean being £2 14s. 2d. 
The following are the London Metal Exchange official 
average quotations for September :— 








during that period within the limit of his quota. The 





for the time being. A heavy decline in prices in the 


SranpaRp CopreR ... Cash (mean) ... ... £53 0 73{ 
3 Months (mean) ... £53 2 2 
- Settlement ; £53 1 OF; 
ELECTROLYTIC COPPER (mean) £59 12 77h 
ELEecTROLYTIC WIRE Bars £60 5 10}4 
Best SELECTED CoPpPER (mean) £60 0 7} 
Sranparp TIN... Cash (mean) --. £259 2 2h 
3 Months (mean) ... £258 1 99% 
Settlement £259 1 8yy 
For shipment the current month £20 19 934 
: [ Fror shipment the third following 
LEAD MONEE. acc aged sen sae See ts £21 0 103 
Mean wee Ra £21 0 
Settlomembencss Gis bye se see, ont SED - GH 
For shipment the current month... £21 8 il 
For shipment the third following : 
SPELTER month eak = aoe Perea Weed b-aee £21 12 138 
p ane asl £21 10 18% 
| Settlement £21 8 2% 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— £s. da. £ s. d. 
Hematite Mixed Nos.* _ ae ae Bm _ 
» No. 1 1B, Din. a4 
Cleveland— (D/d Teesside Area) 
No. I in. esl BiB Br 6 2 6 
No. 3 G.M.B. Sid (@. 6 0 0 
No. 4 Foundry Se ' Oi .. 519 0 
Basic* 5 0 0... -- 
MIpLANDs— 
Stafis.— (Delivered to Black Country Station) 
North Staffs. Foundry... 5 6 0... ... 
a Forge re we ae le 
Ree? -2S Su@s Oi, — 
Northampton— 
Foundry No. 3 5 3 6 —_ 
Forge... 418 6 -- 
Derbyshire— 
No. 3 Foundry 5 6 0 
Forge 5 1 0 
ScoTLanD— 
Hematite, f.o.t.furnaces* 6 3 0 - 
No. 1 Foundry, ditto ... 6 0 6 r 
No. 3 Foundry, ditto ... 5 18 @.. 
MMe ce See ee oe 
N.W. Coast— 6 3 0d/d Glasgow 
Hematite Mixed Nos.* ‘6 8 6 ,, Sheffield 
6 14 6 ,, Birmingham 
* Lesa 5/- rebate. 
MANUFACTURED IRON. 
Home. Export. 
Lancs. aND YORKS.— £ s. d. ta 4d. 
Crown Bars 6. POR Bc} <2. 
Best Bars . 131 0 — 
MipLaNnDs— 
Crown Bars ... . | a pe — 
Marked Bars (Stafis.) . 16 15 0... ~ 
No. 3 Quality... mas ¢6.. - 
No. 4 Quality... ...... 12 2 6.. — 
ScoTLaNnD— 
Crown Bars 13 15 0 13 5 0 
Best... 14 5 0 13 15 0 
N.E. Coast— 
Crown Bars Oe ees 13 5 0 
Best Bars bc cee a oe | eS. 13 15 O 
Double Best iii ot ok 145 0 
NorTmzrn IRELAND AND Frege StaTe— 
Crown Bars, f.o.q...- ARABS <.. a 
STEEL. 
Home. Export. 
LonpDON AND THE SouTH— £ s. d. .. ia 
Angles ... pe ae ae 10 12 6 
Tees... 12 3 0.. 11 12 6 
Joists A... @ 10 12 6 
Seenaie.: Bs | a a ee 10 17 6 
Rounds, in. onite up 2 3 0.. 11 12 6 
- under 3in.* mm es .. ll 0 0 
Flats, under 5in.* - 2 ww... ll 00 
Plates, jin. (basis) =: i ll 0 0 
= fein. ... ais 6... ll & O 
_ dim... oe = 11 10 0 
~ fein. . 12 8 0O.. 11 15 0 
Un. fin. to il. beat ; 
6 Ibs. per sq. ft. (8-G.) 12 10 0 .. 12 10 6 
Boiler Plates, jin. z= 2 CO %: 12 2 0 
Nortu-East Coast— gy Se £ os. d. 
Angles a oe ee 10 12 6 
Tees... 8: @::6 11 10 0 
Joists . Mb Cre 10 12 6 
Channels. . - cd BB GO -S 10 17 6 
Rounds, Sin. nie _ -... uae es 11 12 6 
a under 3in.* 1118 0O.. i i 
Plates, jin. (basis) oo «©. ©... as & @ 
eet ahaa MAS 0... 11 5 0 
n See sss 1118 0.. 11 10 0 
ee, ee 11 15 0 
Un. fin. to and inel. 
6 Ibs. per sq. ft. (8-G.) 12 10 9 ... 12 10 0 
Boiler Plates, jin. “a ae @... 12 20 
MIDLANDS, AND Legeps aND DistTRictT— 
c= a. £ a. d. 
Angles iu © «2 10 12 6 
Tees... 2. .@: 6... 41 12 6 
Joists ” O-@ x. 10 12 6 
Channels... ... ... a ee 1017 6 
Rounds, 3in. and up 12.0 6.. 1112 6 
os under 3in.* a 38 @.. ll 0 90 
Flate, 5in. and under* 118 O.. 11 0 0 
Plates, jin. (basis) me 4... 11 0 0 
” fein. aR €.. 11 5 0 
a tin. 2 2 ¢.. 11 10 0 
9 in aR ee 1115 0 
Un. xin. to and ‘dei: 
6 Ibs. per sq. ft. (8-G.) 12 10 0 .. 12 10 0 
Boiler Plates, in. ae ® 6 12 2 6 











purchasing only from associated British Steelmakers. 


STEEL (continued). 
Home. Export 
Guaseow anp District— £1 Oe £ s. da. 
Angles «gt Rb BiB 4 10 12 6 
Tees... ee ae ea Bee 11 12 6 
Joists ed OF01@ 7G ii 10 12 6 
Channels... ... EROS MB a 10 17 6 
Rounds, Sin. and wp yas in yee 11 12 6 
” under 3in. + ak Ba’ O.. 11 0 0 
Flats, 5in. and under ... Il 18 0*.. ll 0 0 
Plates, jin. (basis) ia. #,'@,.- 11 0 0 
” fein. ... i 13 O.. ll > 0 
” tin. .. Ab 20 8). 11 10 0 
aa aise 2 3-14. 1115 0 
Un. in. to and teed. 
6 Ibs. per sq. ft. (8-G) 12 10 0 1210 0 
Boiler Plates, jin. 11 18 0 12 2 6 
South Wares AREA— fr a 8 £ s. d. 
Angles 11 0 6. 10 12 6 
Tees... tS Qe Ou. 11 12 6 
Joists iF oe 9". 10 12 6 
Channels.. A bak ee 10 17 6 
Rounds, 3in. wane 2 we © x. 12 6 
” under 3in.* Ab tS. 4... il 0 0 
Flats, 5in.and under* ... 11 18 0 .. 11 0 0 
Plates, jin. (basis) 1110 6.. 11 0 0 
ofttrs ia. Merlo ee ae il 5 6 
$i hin. 12 0 6. 11 10 © 
* Be ES a ee Oe. 11 16 0 
Un. fin. to and incl. 
6 lbs. per sq. ft. (8-G) 12 10 0 ... iz 2 6 
IRELAND—F.0.Q. Becrast. Rest or IRELAND. 
£ s. d. £ s. d. 
Angles Ree ee he ee 1b 8 0 
Tees.. 1 AD bo Bi 12 8 0 
Joists By 3S) Ox 1115 6 
Chaniate:: 2 128 Ox. 11 13 0 
Rounds, Sin. pee up 12 65 6... 12 8 0 
pa under 3in.* 10 16 0... 10 16 0 
Plates, jin. (basis) ee 11 15 6 
” fein. ... It 28, 0... 12 0 6 
*» MBs rs im. Dd, @... 12 5 6 
le! eee .. 1220 0.. 12 10 6 
Un. #in. to jin. lent iD (Bin@s 12 5 6 
*Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ ses. da. ae 8 
11-G. to 12-G., d/d 1415 0O.. .f.o.b. 1410 0 
13-G., d/d éd 6 2 6. ae 1410 0 
14-G. to 20-G., d d 1510 0.. .f.o.b. 1415 0 
21-G. to 24-G., d/d 15 15 0.. .. f.o.b. 16 0 0 
25-G. and 26-G.,d/d ... 16 10 0. ...f.o.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.o.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 ewt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s. d. Export. Basis— £ s. d. 
4-ton lots and up... 19 10 0 26-G.and heavier 18 15 0 
z-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2 tons . 21 2 6 30-G. and lighter 20 15 0 
Export : India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. £.0.b. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 25s. Od. to 26s. 0d. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 0d. 


Billets. 100-ton lots and over. 35 to 100 tons, 5/- extra ; 
less than 35 tons, 10/— extra. ts. & 
Soft (up to 0-25% C.), untested 717 6 
” ” ” tested ... O kwh 
Basic (0-33% to 0-41% C.) or 812 6 
» Medium (0-42% to 0-60% C.) ... 9 2 6 
» Hard (0-61% to 0-85% C.) 912 6 
pe » (0°86% to 0-:99% C.) 10 2 6 
oe » (over 0:99% C.) ea 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
» Light, f.o.t. at AN 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder.. 8/6 to 9/6 per Ib. 
Ferro Tungsten 9/- to 9/3 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
” » 6p.c. to 8 p.c. £24 0 0 7/6 
- » 8p.c. to 10 p.. £24 0 0 1/6 
“ » Max. 2 p.c. carbon £36 0 0 iL/- 
» - on 1 p.c. carbon £38 5 0 1l/- 
»  9-50p.c.carbon £41 0 0 12/- 
»  earbon-free ... 1/- per lb. 
Metallic Chevmsiem.. 2/5 per Ib. 


£18 15 Ohome 
£12 0 Oscale 5/- p.u. 


Ferro Manganese doeseh; 16 f p.c. 
» Silicon, 45 p.c. to 50 p.c. 


ie ‘“ 75 p.c. £17 0 Oscale 6/- p.u. 
» Vanadium 4 12/8 per Ib. 
» Molybdenum ; 4/9 per Ib. 

Titanium Seviiiendbes? 9d. per Ib. 


£185 to £190 per ton. 
8/6 to 8/9 per Ib. 


Nickel ah ton) 
Cobalt 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, October 6th.) 


CorpeR-— 
Cee hi ee"... £45 12 6 to £45 15 0 
Three months ... £45 15 Oto £45 17 6 
Electrolytic s £52 0 Oto £54 0 O 
Best Selected Ingots, d/d Bir- 
minghan ... £53 15 0 
Sheets, Hot Rolled £87 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 134d. 13$d. 
»  Brazed (basis) 13$d. 134d. 
Brass— 
Ingots, 70/30, d/d Birmingham £45 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12d. 12d. 
»  Brazed ld4d. id4d. 
Trs— 
MUO ie, carne” 455 £233 5 Oto £233 15 0 
Three months ... £232 0 9%to £232 10 0 
SPeLTER— 
Oo aoe . £17 12 b6to £17 15 O 
Three months . . £17 17 6to £17 18 
Leap— 
UE Fine ais . £17 16 3to £17 17 6 
Three months ... . 218 31 Ste £18 2 6 


Aluminium Ingots (British) 


£100 to £105 


FUELS. 
SCOTLAND. 
LaNARKSHIRE— 

(f.0.b. Grangemouth )— Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 22/- 
Splints 25/- to 26/- 

AYRSHIRE— 
21/- to 21/6 


(f.0.b. Ports)}—Steam ... 


FiresHIre— 


(f.0.b. Methil or Burntisland)— 


Prime Steam . 21/- to 21/6 
Unscreened Nav lien 20/6 to 21/6 
Loraians-—— 

(f.0.b. Leith)}—Hartley Prime 19/6 
Secondary Steam ... 19/- 
ENGLAND. 

South YoRKsHIRE, HuLit— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NoRTHUMBERLAND, NeEwcasTLE— 
Blyth Best... 21/- to 23/- 
» Second... 21/- 
» Best Small ... 18/6 
Unscreened 21/-— to 22/- 
Duream— 
Best Gas... . 22/6 to 23/- 
Foundry Coke 40/- to 50/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 — 
South Yorkshire . 25/- to 27/6 
Seconds ... 22/- to 24/- ss 
CaRpDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 25/- 
Best Seconds ; 25 /- 
Best Dry Large 25/- 
Ordinaries... 26/- 
Bunker Smalls 19/- to 19/6 
Cargo Smalls ... 18/- to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26 /- 
SwansEa— 
Anthracite Coals : 
Best Large ... ... --- 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 27/6 to 35/- 
Peas poe ee 25/- to 28/6 
Rubbly Culm... 15/- to 16/9 
Steam Coals : 
Large Ordinary 20/— to 25/- 


Inland consumption : 


FUEL OIL. 
contracts in bulk. 


Exclusive of Government tax of Id. per gallon 


Ex Ocean Installation. 


Furnace Oil 
Diesel Oil 


Per Gallon. 
33d. 
44d. 


(0-950 gravity) 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Five Days’ Week. 


A WIDELY distributed statement in Great 
Britain to the effect that the industrial situation in France 
is not so complicated as is generally represented because 
the country’s production is not greater than it was before 
the war is likely to be misleading unless distinction is 
made between actual production and production capacity. 
The war changed itidustrial conditions in three ways: 
tirst, by industrial reconstruction in the devastated areas, 
where the collieries were fully equipped on modern lines 
and works and factories were installed with the latest and 
most efficient machinery and plant; secondly by the 
turning over of factories built during the war to manu- 
factures other than war material ; and finally, the retro- 
cession of Alsace and Lorraine to France with their many 
varied and important manufacturing enterprises. This 
increase in the country’s production capacity was far in 
excess of the national supply of skilled and specialised 
labour, and hundreds of thousands of foreigners had to be 
imported to make up for the deficiency, including labourers 
for rural occupations to replace men who drifted into the 
industrial centres. So long as industries were run to their 
full capacity there was no apparent unempioyment, but 
with the beginning of the slump in 1929 the unemployed 
problem began to introduce serious complications, and the 
necessity of reserving work for nationals led to the 
repatriation of foreign workers, who left the country in 
considerable numbers during the following five years. 
Decrees were published limiting to 10 per cent. the pro- 
portion of foreigners to the total number of men employed 
im any enterprise, and then followed further restrictions 
in the supply of permits to foreigners to work, until now 
opportunities for employment in works and factories are 
closed to them, except for occupations for which French 
workers cannot be found. In these circumstances the 
shortage of skilled hands is becoming increasingly serious 
at a time when the forty hours’ week is accompanied by 
heavy charges on industry in consequence of the social 
reforms, and the Radical and Radical-Socialist elements 
of the Government are convinced that the only remedy for 
the present economic crisis is to accelerate production. 
The capacity is sufficient for all needs, but the men will 
uot work up to that capacity. The longer the periods of 
idleness between work the less disposed are they to pull 
their full weight. Monsieur Chautemps and Monsieur 
Bonnet, who have undertaken the responsibility of putting 
things in order, have made it clear that unless the forty 
hours’ week can be made to function in the national 
interest it will have to be changed. The Prime Minister 
addressed the presidents of the industrial organisation 
committees which have started their work of inquiring 
into the whole question of labour in relation to production 
in all industries throughout the country, and declared that 
the root of the trouble lay in the rigid operation of the 
forty hours’ week. The idea is to ascertain, first, whether 
manufacturers can make up for the labour deficiency by 
means of new machinery and equipment and a scientific 
organisation of work. If they are unable to do this the 
forty hours’ experiment: will be officially recognised as 
having broken down, as it is already so recognised outside 
the C.G.T., and there is a suggestion that the country 
should adopt the British system of a five and a-half days’ 
week. 


The Superior Transport Council. 

The new organisation which assumes the functions 
of existing committees for co-ordinating road and rail 
and inland waterway transport, and extends its operations 
to air transport and coastal shipping, is now officially 
recognised by a decree which indicates the conditions 
under which it wil? be constituted. It will be composed of 
eighty-one members, comprising eighteen representatives 
of all sections of public transport, nine representatives of 
workers and employees, twenty-seven representatives of 
users, and twenty-seven representatives of public adminis- 
trations, including directors of public transport services, 
State Councillors, inspectors of finance, and engineers of 
the Ponts et Chaussées, mines and public works. The task 
of the Superior Council is one of co-ordination of plans 
for bringing all forms of transport into one organised 
system with a view to preventing an overlapping of 
interests and ensuring that the different enterprises are 
self-supporting and offer the best facilities to users. All 
proposals for new lines, the suppression of old under- 
takings, expenditure on works and rolling stock, railway 
and other rates, and everything covering transport will be 
submitted to it in order to see if they fit in with the general 
plan of co-ordination. The Superior Council will begin 
its work on January Ist and is required to complete its 
plan of a general organisation within six months. 


National Motor Fuels. 


The propaganda carried out by the Ministry of 
Agriculture in favour of what is called “‘ forest gas” as a 
fuel for lorries was observable at the Senlis demonstration 
of agricultural tractors in the particularly large exhioit 
of vehicles equipped with suction gas plants, machines for 
calcining wood, portable charcoal burners, and devices 
that are claimed to improve the efficiency of engines 
running on wood suction gas. It is sought to stimulate the 
interest. of users by the low cost of the fuel and the 
suppression of taxes on lorries running on suction gas. 
This movement, has been going on for some years through 
the efforts of the Timber Growers’ Association, and a 
strong impetus is now given to it by the Ministry of 
Agriculture as a factor in the country’s economic recovery, 
as well as by the necessity of making the most of national 
fuel resources in times of emergency. A demonstration 
of lorries and municipal vehicles running on compressed 
coal gas ended last week, when half-a-dozen vehicles 
weighing with full loads from 6 to 11 tons completed a 
round tour of 807 miles. It is claimed that with ten 
eylinders containing 100 cubic metres of gas under a 
pressure of 2800 Ib. per square inch a lorry with a total 
weight of 7 tons can travel 105 miles, and that as there 
are always towns well within that distance where arrange- 
ments could be made to charge cylinders at local gas- 
works it will be possible for lorry users to replenish their 
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TURBINE MACHINERY. 


471,101. April 3rd, 1937.—Exastic Frurn Power PLantTs, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

In modern steam turbines working at pressures of, say, 
1200 Ib. per square inch and at temperatures of 900 deg. Fah., the 
creep strength of the materials involved in their construction 
becomes important and controls full load working conditions. 
If, however, the load on the machine is reduced, with a corre- 
sponding reduction of the steam pressure, the creep limit of the 
material is not reached and the material may be said to be not 
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utilised to full advantage. The inventors consequently increase 
the superheat as the steam pressure is reduced and always work 
the material at the creep stress limit, which may be 0-1 per cent. 
per 100,000 hours. The diagram shows a curve of c stress 
with full load working conditions indicated at A. If the load 
pressure drops to G and the temperature were kept constant the 
corresponding ereep stress would be at E. By, however, increas- 
ing the superheat to F the limiting stress is again attained and 
advantage taken of the consequent rise in thermal efficiency. 
The specification includes a diagram of the superheater con- 
nections.—August 27th, 1937. 


ELECTRICAL APPLIANCES. 


471,100. March 30th, 1937.—Convact Pins, E. Kleinmann and 
A. Mendel, Wilhelmstrasse 21, Berlin-Lichtenberg, Ger- 
many. 

These plug contact pins are made of sheet metal for the sake 
of economy. A strip of metal is first punched so that a collar A 
will ultimately be formed, and is then rolled into tubular shape. 
The upper end is pressed flat, as at B, is drilled and tapped to 


N°47 1,100 



































receive the terminal screw C. The tab D serves for holding the 
pin in the fitting. In the case of small pins, when the tapped 
hole would reduce the cross-sectional area too greatly, the blank 
is made as shown in Fig. 2 and pressed out, see Fig. 3. In any 
case the stalk is split at E for resiliency in the usual manner.— 
August 27th, 1937. 


471,103. November 27th, 1935.—DeErLecTING MEANS FOR 
CATHODE Ray TusBrEs, M. Bowman-Manifold, Heatheot, 
Worplesdon Station, Surrey. gf 

In cathode ray tube apparatus, such as that used in television, 
there is a distortion of the image if the screen on to which the 
ray is projected is not spherical with the tube as the centre of the 

sphere. Such distortion on a flat screen is indicated in Fig. 1. 

The inventor overcomes this trouble by using the deflecting 

magnetic field shown in Fig. 2. The cathode tube T is surrounded 

by the magnetic yoke Y, which is slotted to odate the 
energising windings. The coil A Aj, for instance, encircles the 

poles 1 and 2, a second coil B B, encircles the poles 3 and 4, a 

third coil C C, encircles the poles 2 and 3, and a fourth coil D D, 

encircles the poles 1 and 4. The pairs of opposite coils A Aj, 

B B,, and CC,, DD, are connected in series in the examples 

shown, but they may be connected in parallel. The arrange- 

ment is in either case such that when frame deflecting currents 
are passed through the pair of opposite coils A A, and B B, and 
line deflecting currents are through the other pair of 








of the frame and line ampere turns, whilst poles 2 and 4 are 
energised by the difference between the frame and line ampere 


turns. For convenience it will be assumed that the direction 
of the seanning lines is horizontal and therefore that the field 
effecting the line deflection runs in an approximately vertical 
direction. The line deflecting field produced by the arrange- 
ment above described is such that proceeding vertically from 
the centre of the field the magnetic field falls progressively in 
strength, whilst proceeding horizontally from the centre the 
field remains vertical and increases in strength, and for an 
oblique deflection the direction of the field also changes, the 
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lines of force being convex to the centre of the system. The 
result of these changes in strength and direction is that an 
electron which is deflected from the axis in an oblique direction 
will, as a result of the vertical eomp t of its displ at, 
move into a portion of the field where the vertical field is less 
than if there had been no vertical displacement, thus making 
the horizontal displacement less. The lines of force providing 
the vertical component of the deflection, which are horizonta! 
on the horizontal axis, are also inclined at the point where the 
deflected electron s through them. This inclination pro- 
duces an additional reduction of horizontal displacement.— 
August 27th, 1937. 





TELEGRAPHS AND TELEPHONES. 


471,129. February 27th, 1936.—ELecrric CaBLes, Marconi’s 
Wireless Telegraph Company, Ltd., Electra House, Vic- 
toria Embankment, London, W.C.2; and B. J. Witt, 6, 
Pebworth-road, Harrow, Middlesex. 

This invention is concerned with electrical cables such as 
those employed in television transmission systems, where the 
two strands of the conductor are tubular and maintained one 
within the other by spaced insulators. With such cables 
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* reflection effects *’ tend to develop, but with the eable designed 
according to the specification they are mitigated. The inner 
conductor A is supported within the outer conductor B by 
means of brass rods C, spaced at appropriate intervals at right 
angles to one another. At each support the outer conductor 
is pierced, as at D, with the result that its inductance is increased 
at that point and the supporting brass rod is supported by a 
conical insulator E.—August 27th, 1937. 


FURNACES. 


470,682. December 2nd, 1936.—Hrat TREATMENT FURNACES, 
L. Renault, 8, Avenue Emile Zola, Billancourt (Seine), 
France. 

This is a furnace for the continuous heat treatment of metal 
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articles in a non-oxydising atmosphere. It comprises a circular 


hearth A of stainless steel rotated by a vertical shaft B within a 
stainless stee] dome C. The annular oil bath D provides a gas- 








supplies. 





coils C C, and D D,, the poles 1 and 3 are energised by the sum 





Gas of any required nature 


tight seal between the two parts. 





408 


THE -ENGINEER 





Oor. 8, 1937 








is supplied at E and the furnace is heated by electric resistances 

The articles to be treated are ‘into and withdrawn 
from the furnace through the lock chamber G, which has two 
doors H and J. The articles are manipulated by a rake. A 
passage K K round the door J and a vent L allow for the escape 
of the spent gas.—August 19th, 1937. 


BUILDING. 


470,823. February 20th, 1936—Piywoop, J. V. 
Hogniam, Washington, U.S.A. 
This invention is concerned with the manufacture of a water 
and heat-resistant plywood. The adhesive used to join together 
may be prepared from : 


Nevin, 


Parts by weight. 
Cresylie acid . 200 
Formaldehy: de (40 per cent. + aqueous ‘solu- 
meee as . 2 
Caustic soda ... 

Ammonium hy droxide (28 per cent. aqueous 
solution) se 
Triethanolamine 

Water 


10 


eee 0-5 
. 385 

This solution is spread on the sheets to the amount of about 
0-33 oz. per square foot of sheet. The sheets are stacked together 
and subjected to a pressure of from 150 Ib. to 500 Ib. per square 
inch at a temperature of from 200 deg. to 400 deg. Fah. for a 
period of from one to five minutes. Other formule for the 
adhesive are given.—August 20th, 1937. 


PUMPING AND BLOWING MACHINERY. 


470,806. January 13th, 1937.—FREE Piston ENGInEs, Frau T- 
Junkers, 18, Hindenburgstrasse, Gauting, Miinich, Ger- 
many. 

This invention relates to air compressors driven by internal 
combustion engines which have no crankshaft. The driving 

cylinder is shown at A and the two compressor cylinders at B B. 
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They are operated by the opposed pistons CC. The pistons are 
interconnected by the racks D D and the pinion E. One of the 
racks is made to work the fuel pump F by means of the cam G. 
This action tends to tilt the pistons in their cylinders and cause 
uneven wear, so springs are provided at H H to counteract the 
force required to operate the pump. The weights J J also help 
to keep a balance.—A ugust 23rd, 1937. 


METALLURGY. 


December 2nd, 1935.—STeEL Wet Casings, The 

O. Smith Corporation, Twenty-seventh-street, and 
Keefe-avenue, Milwaukee, Wisconsin, U.S.A. 

The patentees state that casings for oil wells made according 
to this invention can be set at depths some 30 per cent. greater 
than casings ordinarily in use without fear of their collapsing 
under the external pressure. They make a welded pipe of 
plain carbon steel, having a carbon content of from 0-1 to 
0-5 per cent., and then subject the pipe to external pressure in 
dies while it is cold, so that the diameter is reduced from 2 to 
4-75 per cent. In this way, it is claimed, the yield point of the 
metal can be raised to a value of some 80,000 Ib. per square inch. 
—August 3rd, 1937. 


470,249. 
A 


MISCELLANEOUS. 


19th, Ltd. 


470,807. January 1937.—Berarinas, Electrolux, 
Luton, Bedfordsh ire. 
The inventors propose to make shaft or spindle bearings by 
moulding on to the shaft artificial resin, which is sufficiently 
perous to absorb sufficient oil to maintain lubrication, and 


running the shaft in a plain steel bearing. The illustration 
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shows the end of the shaft A being coated by the resin B. The 
shaft is scarified to ensure a bond and the composition is forced 
into place by the screw-operated plunger C, while the mould is 
heated externally. The composition includes a proportion of 
sugar or naphthalene, which evaporates during the pressing and 
provides the desired porosity.—August 23rd, 1937. 


471,120. February 26th, —_ 5 accom Suogs, J. E. Pollak, 
20-23, Holborn, London, E 

This invention, which is cn from America, con- 
cerns brake blocks and similar appliances where it is desired to 
create friction between two surfaces. In such service, if it is 
strenuous, it is suggested that the temperature of the parts 
may rise to such an extent that the braking effect becomes 
erratic. In the case of brake blocks made of the material speci- 
fied in the invention, there is, however, a tendency for the 
deposition of metal, from the brake block to the brake drum, and 
this is said to smooth out the action. An appropriate composi- 
tion for the brake block is :—Asbestos, 65 parts by weight ; 
bituminous coal, 25 parts by weight ; purely polymerised vege- 
table drying oil, 8 parts by weight; phenolaldehyde resin, 
8 parts by weight ; sulphur, 3 parts by ‘weight ; solvent, 6 parts 
by weight: lead formate, 12 per cent. total weight of mix. 


The lead formate decomposes under the influence of heat and 
liberates — lead in a non-oxidising atmosphere.—A ugust 
26th, 193 
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To-Day. 

Inst. or CHEMICAL ENGINEERS.—Joint meeting with other 
societies in Chemical Lecture Theatre, Armstrong College, New- 
castle-on-Tyne. ‘‘ The Influence of Particle Size in the Pro- 
cesses of Fuel Technology.” Dr. P.O. Rosin. 7.45 p.m. 

Inst. oF MecHANICAL ENGINEERS. — Storey’s-gate, 8.W.1. 
Informal meeting. ‘‘ The Advantages of Group Drives,” J. 
Hornsby. 6.30 p.m. 

Inst. oF Metats: SHEFFIELD LocaL Sxction.—Non- 
Ferrous Section of the Applied Science Department of the 
University, St. George’s-square. ‘‘ Some Recollections of the 
Nickel Industry,” W. R. Barclay. 7.30 p.m. 

JUNIOR Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 





evelop t of the P; ignition Engine,” H. G. Pussey. 
7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 

Albert-square, Manchester. Presidential address, ‘‘ Invention— 


Past and Future,” F. O. L. Chorlton. 7.15 p.m. 
Monpay, Oct. llrH. 
BRADFORD ENGINEERING Soc.-—Bradford Technical College. 
Inaugural address by President, Mr. E. Fox, followed by the 
exhibition of three cinematograph films. 7.30 p.m. 


Inst. OF AUTOMOBILE ENGINEERS.—Rolls-Royce, Ltd. 
Derby. Presidential address, Maj.-General 8. Capel Peck. 
7.30 p.m. 


Inst. or Metats: ScorrisH Locat Section.—Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Chairman’s address, H. Brown, 7.30 p.m. 

Inst. or Transport.—lInst. of Electrical Engineers, Savoy- 
place, W.C.2. Presidential address, Sir Alexander Gibb. 
5.30 p.m. 

Tugespay, Oct, 12TH. 

ILLUMINATING ENGINEERING Soc.—Lighting Service Bureau, 
2, Savoy-hill, Strand, W.C.2. Exhibition and Presidential 
Address by Dr. 8. English. 4.30 p.m. 

Inst. or ELectTRIcaAL ENGINEERS : NortH MIDLAND CENTRE- 
—Hotel Metropole, Leeds. Chairman’s address, J. G. Craven- 
7 p.m. 

Inst. oF 
Elmbank-crescent, Glasgow. 
Major Herbert Bell. 7.30 p.m. 

Inst. oF ErectricaL ENGINEERS: SovutrH MIDLAND 
SrupEntTs’ SEctTIon.—James Watt Memorial Inst., Great Charles- 
street, Birmingham. ‘‘ Modern Generating Station Plant,” 
H. 8S. Prosser. 7 p.m. 

Inst. or Locomotive ENGINEERS : MANCHESTER CENTRE.— 
36, George-street, Manchester. Presidential Address by Lieut.- 
Colonel F. R. Collins. 7 p.m. 

Inst. oF Martine ENGInEERS.—85, The Minories, E.C.3.— 
“*Some Operating Results of Diesel-electric Propulsion,” G. T. 
Shoosmith. 6 p.m. 

Inst. orf MetTats: NortH-East Coast Locat SEection.— 
Electrical Engineering Lecture Theatre, Armstrong College, 


ELECTRICAL ENGINEERS: Scorrish CENTRE.—39, 
Inaugural address by President, 


Newcastle-upon-Tyne. Chairman’s address, C. E. Pearson, 
M. Met. 7.30 p.m. 
Inst. oF METALS: SWANSEA Locat Ssction.—At the 


Y.M.C.A. Chairman’s address, 
the Non-ferrous Industry,”” Harry Davies. 
WEDNESDAY TO Fripay, Oct. 13TH To 15TH. 

Inst. MECHANICAL ENGINEERS.—Central Hall, Westminster, 
S.W.1. General discussion, **‘ Lubrication and Lubricants.” 

Tuourspay, Ocr. l4ru. 

Inst. oF FueL.—Burlington House, Piccadilly, W.1. Presi- 
dential address, ‘‘ Coal: The Next Step,” Sir Philip Dawson 
2.30 p.m. Melchett Lecture, “‘ The Study of Gases,’’ Dr. M. W 
Travers, 3.30 p.m. Annual dinner and dance, Connaught 
Rooms, Great Queen-street, W.C.2. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: NortTH-WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. 
‘** Machine Tool Research as it Affects Milling Machines,” C. F. 
Roby. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Hotel Metropole, Leeds. Discussion, ‘‘ The Use of Steam for 
Power and Industrial Purposes.” 7.30 p.m. 

Inst. oF Metats: BrrmincHamM Locat Section.—James 
Watt Memorial Institute. Joint meeting with the Iron and 
Steel Institute. 7 p.m. 

Inst. oF Metats: Lonpon Locat Section.—Rooms of the 
Society of Motor Manufacturers and Traders, Ltd., 83, Pall 
Mall, S.W.1. Chairman’s address, H. J.Gough. 7.30 p.m. 

Iron anpD Steet Inst.—Joint meeting with Midland Metal- 
lurgical Societies. James Watt Inst., Great Charles-street, 
Birmingham. ‘‘ Notes on some Recent Experiments in Connec- 
tion with the Spraying of Steel by the Wire-fed Metal Spraying 
Pistol,” R. R. Sillifant. 7 p.m. 

Roya AERONAUTICAL Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ The Hafner Gyroplane,” R. Hafner. 
6.30 p.m. 

Tuurspay, Oct. l4rH, ro Saturpay, Ocr. 23rp. 

INTERNATIONAL Motor Exutsit1i0on.—At Earl’s Court. 

Fripay, Oct. 157TH. 

Inst. oF MECHANICAL ENGINEERS.—Connaught Rooms, Great 
Queen-street, W.C.2. Annual dinner. 

Inst. or SANITARY ENGINEERS.—Caxton Hall, 8S.W.1. ‘‘ The 
Duties and Difficulties of a Surveyor to a Rural District Council,” 
T. Burdett. 6 p.m. 

Junior Inst. oF ENGINEERS. —39, Victoria-street, 8.W.1, 
“* Smoke Abatement,” E. H. Sidwell. 7.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND dusieviibuss. 
—Literary and Philosophical Soc. Hall, Newcastle-on-Tyne. 
Presidential Address by Professor C. J. Hawkes. 6 p.m. 

Turspay, Oct. 197TH. 

ENGINEERS’ GERMAN CrrcLE.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Uber Fragen der Akustischen Mess- 
technik und der Musikalischen Akustik,’’ Professor E. Meyer. 
6 p.m. 

Hvcit Cuemicat ENGINEERING Soc.—Municipal Technical 
College, Park-street, Hull. ‘‘ Progress in Electric Arc Welding,” 
J. A. Dorratt. 7.45 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
“The Use of Light Alloys in Modern Design,” W. C. Devereaux. 
7.30 p.m. 

Inst. or TRansport.—Inst. of Electrical Engineers, Savoy- 


“ The prions of Science to 
0 p.m. 





place, W.C.2. ‘* Transport in France,” F. J. Wymer.. 5.30 p.m. 


WeEDNEsDAY, Oct. 20TH. 

Inst. or Civi. ENGINEERS: BIRMINGHAM AND District 
Assoc.—Visit to the works of the West Midland Joint Elec- 
tricity Authority, Ironbridge. 

Inst. oF Crvit ENGINEERS: MANCHESTER AND DIstTRICT 
Assoc.—Manchester Literary and Philosophical Soc. “ Some 
Chemical Problems which affect the Water Engineer,” G. 
Howard Humphreys. . 6.45 p.m. 

Inst. or ELectricaL ENGINEERS : SoutH MIDLAND CENTRE. 
—Grand Hotel, Birmingham. Chairman's address, H. Hooper. 
6.50 p.m. 

NEWCoMEN Soc.— 
“Simon Goodrich and His Work as an 
Forward. 5.30 p.m. 

Txuurspay, Ocr. 2Isr. 

Dreset Enaine Users Assoc.—Caxton Hall, 8.W.1. ‘* The 
Design of Elastically-supported Foundations for Reciproe ating 
Engines,” R. Klopstock. 5 p.m. 

Inst. oF Exxcrrican ENGINEERS.—Savoy-place, 
Presidential address, Sir George Lee. 6 p.m, 

Inst. oF MaRINE ENGINEERS: JUNIOR SEcTION.—East Ham 
Technical College. ‘‘ Mechanical Stoking of Marine Boilers,” 


Science Museum, Exhibition-road, 8.W.7. 
Engineer,” E. A 


W.C.2. 


G. T. Marriner. 7.30 p.m. 

Inst. OF MeEcHANICAL ENGINEERS: NortH - WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester, ‘‘ The 
Development of Tidal Power,” Prof. A. H. Gibson. 7.15 p.m, 


Royat AgronavuticaL Soc.—lInst. Mechanical Engineers, 
Storey’s-gate,S.W.1. ‘* Practical Airscrew Performance,’ F. M. 
Thomas. 6.30 p.m. 

Fray, Oct, 22Np. 

Inst. oF MEcHANICAL ENGINEERS. — Storey’s-gate, S.W.1. 
General meeting and presidential address, 6 p.m. 

Joniorn Inst. oF ENGINEERS.—39, Victoria-street, 5.W.1. 
“Sewage Raising by Means of Pneumatic Ejectors,”” H. A. 
Hatt. 7.30 p.m. 

Monpay, Ocr. 25TH. 

Inst. or AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. Presidential address, Maj.-General 8. Capel Peck. 
7.45 p.m. 

Inst. oF Civi, ENGINEERS: NORTHERN IRELAND Assoc, 
Queens University, Belfast. Address by the Chairman, C. G. 
Wheeler, B.A., B.E., M. Inst. C.E. 6.15 p.m, 

Inst. oF ExvectricaL ENGINEERS.—Savoy-place, W.C.2. 
‘Control of Costs in an Operating Organisation,” a discussion, 
7 p.m. 

Inst. oF MECHANICAL ENGINEERS: GRADUATES’ SEUTION. 
Storey’s-gate, S.W.1. ‘“‘ The Significance of Notched Bar and 
Izod Tests,” L. W. Schuster. 6.45 p.m. 


Tuxrspay, Ocr. 267TH. 
Inst. or ELECTRICAL ENGINEERS : NORTH MIDLAND CENTRE. 


—Hotel Metropole, Leeds. ‘‘ The Use of Protective Multiple 
Earthing and Earth Leakage Circuit Breakers in Rural Areas,’ 
H. G. Taylor. 7 p.m. 

WepNespay, Oct. 277TH. 


LocomotivE Enaineers.—Inst. of Mechanical 
“The Proportions of Loco- 
6 p.m. 


YORKSHIRE BrRancu.— 


Inst. OF 
Engineers, Storey’s-gate, S.W.1. 
motive Boilers,’’ A. F. Webber. 

Inst. OF MECHANICAL ENGINEERS : 


University, Sheffield. ‘‘ Racing Motor Car Design,’ R. A. 
Railton. 7.30 p.m. 
Taurspay, Oct. 28TH. 

Inst. or Crvit ENGINEERS: BIRMINGHAM AND DisTRIcT 
Assoc.—_James Watt Memorial Inst., Birmingham. ‘ The 
Kincardine-on-Forth Bridge,” J. Guthrie Brown, M. Inst. C.E. 
6 p.m. 

Inst. oF Crvit ENGINEERS: MANCHESTER AND DisTRICT 
Assoc.—Engineers’ Club, Albert-square, Manchester. ‘ Venti- 
lation with Air Conditioning in Modern Buildings,” E. R. 
Dolby. 7.15 p.m. 

Inst. or Crvit ENGINEERS: YORKSHIRE Assoc,—Hotel 


Address by the Chairman, H. J. Paul, 


Metropole, Leeds. 
“*The Boulder Dam,”’ illustrated 


M. Inst. C.E., and lecture on 


by film and lantern slides. 7.30 p.m. 

Inst. OF MeEcHANICAL ENGINEERS: NORTH - WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘‘ Venti- 
lation with Air Conditioning in Modern Buildings,” E. R. 


Dolby. 7.15 p.m. 

Inst. or StrucTURAL ENGINEERS.—Inst. of Civil Engineers, 
Great George-street, S.W.1. Presidential address, Prof. J. 
Husband. 6,30 p.m. 

Fripay, Ocr. 29TH. 

Inst. oF Crvit ENGINEERS: GLASGOW ASSOC. OF STUDENTS. 
—Inst. of Engineers and Shipbuilders in Scotland. Address 
by the Chairman, Archibald Leitch, B.Sc., M. Inst. C.E. 


7.30 p.m. 
Inst. oF Propuction ENGINEERS.—Mayfair Hotel, Berkeley- 
square, W.1. Annual dinner. 7.30 p.m. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





C. M. Hutt anv Co., London, on behalf of the S.A. des Ateliers 
de Construction de Familleureux, Belgium, have received an 
order from the South African Railways and Harbours Board for 
300 four-wheeled cattle wagons, 3ft. 6in. gauge. This order is 
of an approximate value of £120,000. 


HEENAN AND FRovDE, Ltd., have received from the Russian 
Government what is said to be the largest foreign order for 
dynamometers and wind tunnel equipment ever placed in this 
country. The equipment will be used for aircraft engine testing, 
and it is understood that it will constitute a new record with 
regard to the horse-power of the engines to be tested. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Wipnes Founpry AND ENGINEERING Company, Ltd., 
has opened a London office at 38, Victoria-street, Westminster, 
+ 


Mr. JosEpH WALTON has been appointed a director of Thos. 
W. Ward, Ltd. For thirty-three years he has been connected 
with the rails and railway sidings department. 


Mr. KennetH NELSON PavLin has been appointed by the 
Governor of the North-West Frontier Province of India as an 
Assistant Executive Engineer in the Public Works Department, 
for service in connection with the Malakand hydro-electric 





scheme. 
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A Seven-Day Journal. 


A Clyde Widening Scheme. 

At a meeting of the Clyde Navigation Trust, held 
in Glasgow last week, approval was granted for a 
scheme for widening the river Clyde from Clydebank 
to Erskine, the cost of which is estimated at £69,500. 
A grant of £23,167, or alternatively one-third of the 
verified capital cost, whichever is least, has been 
allowed by the Commissioner of Special Areas in 
Scotland. The question has been dealt with by a joint 
committee, which has stated that the capital cost of 
widening the navigable channel at two points in 
front of the Glasgow Corporation sewage works at 
Dalmuir and between Erskine Ferry and No. 18 
Lighted Buoy would be covered by this estimate. 
Special attention is to be given to the point below the 
Clydebank Yard of John Brown and Co., Ltd., where, 
it will be recalled, the Cunard-White Star liner 
‘“* Queen Mary ” swung across the channel during her 
journey down the river in March, 1936, and was 
reported to have touched the bank. The joint com- 
mittee recommended the Trustees to accept the grant 
offered by the Commissioner for Special Areas in 
Scotland, and to proceed with the work. If necessary, 
consideration of the channel widths at other parts of 
the river is to be given attention at a later date. The 
Trust also considered a request to extend the Clyde 
ferry services in view of increased volume of traffic 
which is to be expected during the period of the 
Empire Exhibition next year. It was decided to 
instruct the general manager to obtain the views of 
the Glasgow Corporation on the proposal in so far as it 
affected the ferries within the city area. The matter 
was adjourned until this information had been 
obtained. 


The James Watt Dinner. 


THE annual “‘ James Watt ” dinner of the Institu- 
tion of Engineers and Shipbuilders in Scotland took 
place on Saturday, October 9th, at the Grosvenor 
Restaurant, Glasgow. There was a large attendance, 
and the chair was taken by the President, Mr. A. C. 
(iardner, the engineer to the Clyde Navigation 
Trustees. The toast of “‘ Scottish Industry” was 
proposed by Lieut.-General Sir Charles J. C. Grant, 
G.0.C. Scottish Command, who referred to the close 
relations between the fighting forces and the engi- 
neering industry. In replying to the toast, Colonel 
A. D. McInnes Shaw said that despite the concentra- 
tion of industry in the south, it was becoming more 
and more apparent that they in Scotland had definite 
ground for the establishment of new industries, 
including those which were vital for defence and the 
maintenance of the essentials of war production. 
Speaking on the difficulties of modern industry, 
Colonel McInnes Shaw went on to say that there was 
an extraordinary difficulty in getting young men into 
industry. There was the feeling present that the day 
of craftsmanship was over. The apprenticeship of 
this country was not what it should be. Youths were 
sidetracked, and in some industries were being chiefly 
used as a form of cheap labour. There was not, he 
thought, the necessary close co-operation between 
the heads of industry and the youths who were enter- 
ing it to make industry sufficiently attractive. On 
the other hand, the great dominating trade unions 
which were originally set up to assist industrialists 
to get the right type of youth into industry, and to 
see that the craftsman got sufficient remuneration 
for their efforts were finding themselves more politically 
minded. If they were only going to be politically 
minded, then they should hand over their original 
duties to others who believed in industry controlling 
its own destiny without political interference. 


North-East Coast Trading Estates. 


THE first anniversary of the starting of the work 
on the Team Valley Trading Estate at Gateshead-on- 
Tyne was celebrated on Friday, October 8th, by an 
inspection by Mr. Ernest Brown, Minister of Labour. 
The Minister stated that that great industrial develop- 
ment scheme was a modern romance made possible 
hy the combination of North-Eastern energy, Govern- 
ment assistance, the operation of the funds at the 
disposal of the Commissioner for Special Areas, the 
Nuffield Trust, and Special Areas Reconstruction 
Association. Fifty-six factories have been let in the 
year under review, and of these, twenty-two are 
completed and occupied, while ten were in course of 
erection, and the remainder scheduled for immediate 
building. The potential employment offered by 
forty-five out of these fifty-six factories is 3262 males 
and 3465 females, a total of 6727. An interesting 
experiment is about to be begun which may go some 
way to solving the problem of finding employment 
for the “old men” in industry, now one of the 
Minister’s chief worries. The Estate has agreed with 
its contractors to put a number of unemployed men, 
aged forty-five to fifty-five, on light work, and to 
measure carefully how closely their output comes up 
to that of the younger men. A daily record of their 
output will be kept, and note will be taken of the 
way in which their health stands up to the work. 





This test is expected to provide useful evidence on 
the allegation that men of this age are unemployable. 
It may be added that on Thursday, October 7th, 
it was officially announced that the Commissioner 
for Special Areas, Sir George Gillett, is acquiring a 
17-acre site at Pallion, Sunderland, for new industrial 
development. It will be rented ona long lease to 
the North-Eastern Trading Estates, Ltd., and will, it 
is hoped, assist in attracting new industries to the 
Sunderland area. 


German Honours for Great Britain. 


At its general meeting held in Diisseldorf on 
Sunday, October 10th, 1937, the Verein deutscher 
Eisenhiittenleute conferred signal honours on two 
prominent members of the Iron and Steel Institute. 
The Carl Lueg Gold Medal was awarded to Sir Harold 
Carpenter, F.R.S., the immediate Past-President of 
the Institute and Professor of Metallurgy at the 
Royal School of Mines ; while Mr. James Henderson, 
the Hon. Treasurer of the Institute, who is a director 
of the United Steel Companies, Ltd., and deputy 
chairman of the Appleby-Frodingham Steel Company, 
Ltd., was elected an Hon. Member of the Verein. 
The Carl Lueg Gold Medal was, it may be recalled, 
founded in 1904 to celebrate the uninterrupted period 
of twenty-five years during which Dr.-Ing. E.h. Carl 
Lueg had held the presidency of the Verein, and as a 
memorial to the outstanding services which he had 
rendered to the Verein and to German iron and steel 
technology. The high repute in which the Medal is 
held will be gathered from the fact that, though the 
award of it is considered annually, a recipient 
is by no means selected every year; in fact, the last 
occasion on which it was presented was in 1934. The 
honour done to Sir Harold Carpenter will’ be appre- 
ciated all the more by his fellow-countrymen because 
he is the first Englishman to receive the Medal. 
The Honorary Membership of the Verein deutscher 
Lisenhiittenleute is likewise a mark of great dis- 
tinction. Since 1881, when the present Verein was 
founded, only sixteen Honorary Members have been 
elected. Of these, only one was an Englishman, 
namely, the late Sir Hugh Bell, who was accorded 
that honour in 1910. Mr. James Henderson’s 
enrolment in the list of Honorary Members of 
the Verein is thus a very high tribute, of which all 
members of the Institute may justly feel proud. 
Honorary Membership was also conferred upon Herr 
Axel Fornander, the renowned Swedish metal- 
lurgist. Owing to illness, Dr. Carpenter was unable 
to attend the meetings, but the thanks of the Institute 
to the Verein and its President, Professor Paul 
Gorens, of Essen, were expressed by Mr. K. Headlam 
Morley, the secretary of the Institute. The meetings 
are being attended by close upon 2000 members, 
visitors, and guests. 


Apprentices and Trade Union Recognition. 


At a national conference of delegates representing 
over 34,000 engineering apprentices in Scotland and 
England, which took place in Manchester on Sunday, 
October 10th, it was decided to send an intimation 
to the Engineering and Allied Employers’ Federation 
to the effect that unless at its meeting with the engi- 
neering trade unions on Thursday, October 14th, 
the Federation agrees to the right to negotiate being 
given to the apprentices, they will come out on strike 
on Monday, October 18th. After a conference which 
lasted over three and a half hours, the decision was 
also announced that an executive committee should 
be set up in the Clyde area, and also a committee in 
each district of the country. A further conference 
is to be called to discuss the means for strengthening 
the position of the apprentices. Most of those attend- 
ing the conference were delegates from the com- 
mittees which have been formed at the engineering 
works throughout the country, but representatives 
of the engineering trade unions were also present. 
The delegates came from the Clyde, Edinburgh, 
London, Manchester and Salford, Teesside, Coventry, 
Derby, Leeds, Sheffield, Leigh, Rochdale, Stockport, 
Oldham, Halifax, Nottingham, and Loughborough. 


The Noise of Motor Horns. 


A NOISE limit for motor horns is proposed by the 
Departmental Committee on Noise in the Operation 
of Mechanically-Propelled Vehicles in its fourth and 
final report to the Minister of Transport, just pub- 
lished by H.M. Stationery Office. The Committee, of 
which Dr. G. W. C. Kaye, is Chairman, points out 
that there are two different interests to be satisfied, 
that of residents and quiet road users who suffer the 
annoyance of loud motor horns, and that of the 
drivers of vehicles who require to be provided with 
means of adequate warning whatever the type of 
instrument used. The Committee has, however, 
found it possible to suggest a limit which it con- 
siders will reconcile these interests to the extent of 
securing a material improvement for the former, 
while sufficing for the needs of the majority of the 





latter. It recommends that warning devices fitted 
to motor vehicles registered after a date to be deter- 
mined should not register a loudness exceeding 
100 phons, when measured under specified conditions 
at a distance of 20ft. in front and at each side of the 
vehicles. In its recommendations the Committee 
states that while the stridency and the audibility of 
motor. horns are not completely measured by overall 
loudness, it considers that a loudness limit would 
result in a material improvement in limiting annoy- 
ance, and a value of 100 phons would enable horns 
to be produced which would be sufficient to meet 
the needs of the majority of vehicles. It adds that 
as and when compliance is obtained with the recom- 
mendations in its previous reports concerning the 
level of vehicle noise, the difficulty experienced by 
drivers of excessively noisy vehicles in hearing horns 
which are not extremely strident will be progres- 
sively reduced. The Committee recommends that 
the loudness limit should not be applicable to fire 
engines, ambulances, or other vehicles used for special! 
purposes, and that the Minister should reserve the 
right to amend in the future the proposed limit in 
the light of further developments. 


Lord Nuffield’s Oxford Benefactions. 


On Wednesday, October 13th, it was announced 
that Lord Nuffield has offered to the University of 
Oxford the sum of £1,000,000, and a site for the 
building and endowment of a new graduate college, 
the work of which Lord Nuffield suggests should be 
devoted to the collaboration in social and economic 
studies of scholars and men of affairs. Two further 
gifts are also announced, making a total new bene- 
faction to the University of £1,300,000. They include 
the sum of £100,000 for the construction and equip- 
ment of a new laboratory for physical chemistry, a 
science which Lord Nuffield points out is of special! 
concern to industrialists, and a further £200,000 for 
the erection of buildings at the hospitals which are 
associated with the medical research scheme, gener- 
ously endowed by him last year. In a letter to the 
Vice-Chancellor, Lord Nuffield refers to the work of 
the new college he wishes to create and suggests that 
it may be used to accommodate distinguished visitors, 
such as teachers from other universities and from the 
Dominions, along with more mature students of 
research and industry. He deplores the compara- 
tive scarcity of university graduates in the highest 
posts on the administrative and managerial sides of 
industry. The success of university graduates in 
the Civil Services suggests that their scarcity in 
industry must be partly due to the failure of 
employers to appreciate the qualities which a univer- 
sity education fosters in a young man or woman ; 
but his own experience convinces him that it is also 
partly due to the gulf which at present exists between 
academic studies and practical affairs. He expresses 
the hope that the new college will, apart from any 
indirect effect on the teaching given in the university 
to the ordinary undergraduate, produce a flow of 
recruits to industry. 


Proposed London and Birmingham Oil Pipe 
Line. 

AN interesting proposal for the laying of a triple 
pipe line along the towpath of the Grand Union 
Canal from the Regent’s Canal Dock, London, to a 
point just short of the City of Birmingham, is 
elaborated in a memorandum placed at our disposal 
by Mr. Wilfred E. Gooday, consulting petroleum 
technologist, of Brettenham House, London, W.C.2. 
The memorandum points out that the distribution 
of oil by pipe line has for long been common practice 
in America, but the development in this country has 
been delayed on account of the difficulty in obtaining 
suitable wayleaves. The recent consolidation of a 
number of canal operating concerns in the Grand 
Union Canal has led to the proposal being put for- 
ward. The claim is made that the laying of such a 
pipe line would permit the economical distribution 
of petroleum products to the Midland area, and 
might also serve in the future to provide a means of 
facilitating the distribution of home-produced fuels 
in the London districts. It would also permit of the 
establishment along the route of inland storage 
depots, which would be of immediate value to 
industry, and at long range of some national import- 
ance. In an emergency there would be considerable 
relief of both road and rail traffic, which would permit 
the transport of other indispensable materials. 
From the civil engineering point of view there appears 
to be no serious difficulty either in theory or tech- 
nique. The scheme put forward by Mr. Gooday 
provides for the laying of three 6in. diameter lines 
of welded pipes, with four pumping stations and four 
sets of storage tanks. With such an installation 
he states that it would be possible to handle up to 
1500 tons of liquid fuel per day. Many industrialists 
have shown interest in the scheme, which it is hoped 
will find support among the principal oil-producing 
and distributing interests. 
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Cape Town’s City and Harbour Scheme. 


>— 


\ FTER over two years of negotiation between the 
£4 engineers of the South African Railways and 
Harbours Department and those of the City Council 
of Cape Town, an agreement has been arrived at 
under which a great scheme of reclamation of that 
portion of the foreshore of Table Bay lying between 
the metropolitan area of the city and the New Basin, 
carried out. ‘This reclaimed land will provide 
City Council with an area which will enable a 
vast plan for the reconstruction of the city to be pro- 
ceeded with and give a powerful impetus to its further 
dev At same time, the Harbour 
Adminstration will be put in possession of the neces- 
sary extra land required for the extension of the New 
Basin, and the sites for the railways, wharves, ware- 
&e., which it will require. The city recon- 
struction scheme is declared to be the greatest which 
South Africa, and, in fact, the whole of the Southern 
Hemisphere, has ever contemplated. 

The total of the scheme estimated at 
£2,892,710, but this figure does not include the cost 
of the new streets and municipal services for the 
reclaimed area. Of this amount, the City Council 
will contribute two sums—£250,000 towards the cost 
of reclamation and £257,000 representing 40 per cent. 
of the cost of overhead bridges and the subways by 
vhich traftic will be carried under the railway lines. 

The area added to Cape Town will be roughly 

J,280,000 square feet (236 acres), which will double 
the metropolitan area of the city. The Railway 
Administration, in return for its outlay will obtain 
5,197,169 square feet of land. Of Cape Town’s share 
of the reclaimed land, forty-one large sites will be 

v le for building purposes, new streets, boule- 
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vards and gardens. Immediately in front will be the 
New Basin, upon which a great extension work has 
already been started. When this scheme is completed 
the mail steamers will berth practically at the foot 
of an extended Lower Adderley-street continued as 
a boulevard, providing an unobstructed view of 
the harbour. A garden strip, 1LOOft. wide, will be 
created along the boundary of the New Harbour, 
and will screen from view the sheds, warehouses, and 
other buildings within the dock area, 

The scheme for the reconstruction of Cape Town 
and the plan for the extended New Basin is based 
on the principle of so locating the railways and 
harbours that while they will maintain the maximum 
of convenience to the public, their position will not 


interfere materially with the future development of 


the city. It is as part of that policy that the railways 
shall erect a large new railway station and goods 
yard with full provision for the increased traffic to 
be expected in the future. Before any of the develop- 
ment scheme can be undertaken, it will be necessary 
to reclaim from the sea the large area of land on the 
foreshore required for the new railway goods depot. 
This will be a somewhat lengthy undertaking, and the 
railways will begin work on it at once. 

The new Cape Town will be a city of wide boule- 
vards and modern buildings. The new station will 
have a frontage on Adderley-street, and will be set 
back to provide parking space. The south-westerly 
side of the new station will adjoin Strand-street, 
instead of Castle-street as at present. The removal 
of the passenger station from the present site to the 
other side of Strand-street means that the building 
will be moved about 80ft. further down Adderley- 





street. This will permit of the extension of Strand- 
street past the seawardside of the Castle to link up 
with Newmarket-street and Sir Lowry-road, and thus 
relieve the traffic congestion in Adderley-street. The 
new station is so planned that room is provided for 
future extensions, At present this room can be used 
for parking space. It is estimated that within four 
years the bulk of the work will have been completed. 
In front of the new station will be a public square, 
100ft. wide. The street facing this will be 200ft. 
wide, giving an open space 300ft. wide. Train pas- 
sengers will have a little extra distance to walk. At 
present the suburban trains discharge passengers 
about the same distance from the centre of the city 
as the new platforms will be. 


MaIN ARTERIES PROVIDED. 


Adderley-street will extend twice its present 
length towards the sea, far out beyond the end of the 
promenade pier, which now runs out from its foot 
some 1000ft. into the bay. The new portion of 
Adderley-street will be 200ft. wide—twice the width 
of the existing road—and it will be laid out as a 
boulevard, with palms and gardens. The unsightly 
goods yards where traffic is loaded and discharged 
will be set right back to Stukeris-street—that is, 
almost to Woodstock. Strand-street will be extended 
where the suburban lines now run (on the seaward 
side of the Castle), to provide another main artery 
for traffic. Buitenkant-street will pass under part 
of the new station by subway, and, like Adderley- 
street, will continue to the harbour as a main artery. 
A new road to Sea Point is to be cut through from 
Dock-road along the route of the old Sea Point 
railway. A large new City Hall and civic 
centre is planned to occupy a site amid gardens on 
the new Adderloey-street, roughly where the pierhead 
now is. 

The Promenade Pier wil] vanish ultimately, but it 
is expected that it will be used for some time in con- 
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nection with the reclamation work. The public will, 
however, lose the use of it almost at once. The 
present Marine-drive along the foreshore from the 
Promenade Pier on to Woodstock and beyond, 
following the contour of the bay to the Blaawherg 
beach on the other side of the bay, and opposite the 
city, will be covered with sand to obtain the new 
level, and for this reason there will be an interval 
during which the drive will be closed to traffic. The 
new level will be about 3ft. higher than at present. 


THe New Dock ScHEME. 


The plan, Fig. 1, of Table Bay Harbour as it was 
at the end of 1936 shows the Victoria Basin—which 
has served Cape Town for many years--and adjoining 
it the New Basin. At that time there were two berths 
on the north side of the New Basin, available for 
steamers of moderate size and draught. But in 
January of 1935 sanction had been received to proceed 
with the construction of a deep-water berth D at 
the Knuckle in the New Basin, and also for the 
provision of a precooling store-shown on plan 
and to provide a berth C in front, with a depth of 
water to take large steamers. These new works 
had become necessary owing to the rapid expansion 
in the trade of the port, and also to accommodate | 
the two big new mail steamers of 25,000 tons being | 
built. 
By the time the new berths were ready so ‘ro 

| 
| 
| 
| 





big vessels were making regular use of the port 
that the need for further berthing provision was 
recognised as urgent, and a big step forward was | 
planned, But even it was not considered adequate. 
Finally, the Railways and Harbours Administra- 
tion entered into negotiations with the City Council 
which was also wrestling with the acute problem | 
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FiG. 1—EXISTING TABLE BAY HARBOUR 


involved in finding a great area of land which would 
be suitable to provide the necessary room for the 
expansion of the city, which was proceeding at such 
a pace that very soon all available land would be 
exhausted. Both parties, therefore, had a common 
object in view and this no doubt aided considerably 
in arriving at an agreement satisfactory to both. 
Complete agreement has now been reached, and as a 
result the City Council is able to proceed with its 
scheme for reconstruction of the city on the lines 
desired, and the Harbour Administration can proceed 
with its great harbour extension schemes. 


THE RECLAMATION SCHEME. 


The reproduction herewith of an aerial photograph 
of Table Bay, showing the city with the New Basin 
in front as it exists to-day, with superimposed upon 
it the new scheme of extension and alteration, will 
no doubt make it easy to follow the description of 
the scheme, while the “ official ’’ plan, Fig. 2, of the 
proposed New Basin, together with the lay-out of the 
reclaimed land immediately behind, will further aid in 
visualising the interconnection of the two schemes. 

The existing Random Mole will be removed. 
From the site of the Knuckle end of the removed mole 
a steel sheet piling mole over 4000ft. long will run 
to a point om the Woodstock Beach, as shown by the 
broken line on the aerial view, and from the end of the 








present mailship berth—Fig. 1—there will be con- 
structed a temporary embankment or retaining wall 
1030 yards long running at right angles to Adderley- | 
street to the Woodstock Beach. This embankment 
will be converted into a quay later. 

The reclamation work proceeding will meantime 
have converted that portion of the bay from the 
present foreshore to the line of berths on the quay 
containing the mailships’ berth, and its extension to the 
Woodstock Beach into dry land. Asa beginning three 
berths, E, F, and G (see Fig 2), will be constructed 
along this quay. These will be in addition to the three 





berths A, B, C, already constructed along the quay 
running the length of the north side of the New Dock, 
and the berth D occupying the quay on the Knuckle. 
There will be ample space for the construction of 
further new berths as trade expansion may require 
by extending the quay from the mailship berth 
towards Woodstock. The four berths now in the 
New Basin have all a depth of water of about 45ft., 
and the projected new berths will have similar depth. 
An average depth of water of 40ft. will be provided 
over the entire New Basin. To do this will require 
the cutting away of a thickness of 12ft. of rock in 
most parts of the Basin, though in places only a 
few feet of rock will have to be cut away to reach 
the required depth of 40ft. In other parts, though, 
the dredgers will have 21ft. of sand and shingle to 
remove before reaching rock bottom. 

No less than 11,000,000 cubic yards of dredging 
and reclamation and 920,000 cubic yards of rock 
breaking will have to be done. The demolition 





of the present random mole will necessitate the 


foreshore quay (including the mail steamers berth), 
which will be done by the Harbour Administration. 
The five sections for which tenders are now invited 
are: 

(a) Reclamation of approximately 11,000,000 cubic 
yards (about 16,000,000 tons) for the foreshore. 

(b) Roek breaking (approximately 920,000 cubic 
yards, or roughly 1,800,000 tons) from the sea floor 
to provide an average depth of 40ft. over the whole 
of the New Basin. 

(c) The construction of a temporary embankment 
or retaining wall (1030 yards long) from the end of 
G berth to the Woodstock Beach. 

(d) The removal of about 31,000 concrete and 
granite blocks and 2900 cubic yards of material 
forming the Random Block Mole. 

(e) The construction of a steel sheet piling mole, 
4050ft. long, with stub jetties and a round head, which 
will form the eastern side of the basin and will run 
from the south end of the present entrance to the 
dock, to the Woodstock Beach. 
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FiG. 2—PLAN OF THE PROPOSED CITY AND HARBOUR SCHEME 


removal of 30,000 conerete blocks and 3000 cubic 
yards of other material. 

The Administration’s experts estimate that the 
whole of the reclamation work, to enable the fore- 
shore scheme to be carried out, will be completed 
in four or five years from the date the contract is 
awarded, which should he towards the end of this 
year. The complete scheme, which includes the con- 
struction of a graving dock, will take much longer, 
though it is estimated that it should be completed 
in eight to ten years if.the work carries on normally. 
The total cost of the new harbour scheme will amount 
to over £6,000,000, so that, with the money already 
expended on the New Basin, the final cost will not 
fall far short of £10,000,000. 

With regard to the graving dock—-shown on the 
plan, Fig. 2—this will be at least 1200ft. in length, and 
therefore capable of accommodating the largest 
vessels afloat. 

The first portion of the work for which tenders 
are now called will cost about £2,260,000. It has 
been subdivided into five sections, and tenderers 
are invited to quote separate time limits and prices 
for each individual item; but it is known that the 
Administration favours awarding the whole of the 
work to a single firm. 

The amount of £2,260,000, it must noted, 
includes the construction of three berths of the 


be 


The tenders were called in London, Johannesburg, 
and Cape Town simultaneously, and have evoked 
world-wide interest. Some of the most important 
harbour construction firms of Britain, Canada, 
Holland, Germany, Sweden, Denmark, and America 
are expected to tender for the work—the most 
extensive of its kind at present being undertaken in 
the world to-day. A British and Dutch firm are 
considered to have the best chance. Tenders’ must 
reach the Secretary of the South African Railways 
Tender Board by | p.m. on November 15th. 

The second and final portion of the scheme, esti- 
mated to cost about £3,750,000, is expeeted to be 
finished at the end of eight or nine years, and a large 
amount of it will be done by the Administration. 
Details of this second and last portion of the scheme 
are as follows: 

Removal of rock eastwards beyond the end of 
berth G, the last of the three berths to be constructed 
on the mail quay, at present, £200,000 ; 
quay walls, approximately 10,400ft., equivalent to 
twelve additional berths, £1,220,000; additional 
reclamation, £155,000; surfacing of and 
drainage, water supplies, and electric light, railway 


vessels’ 


quays 


and crane tracks, roadways, and storm water 
drainage, £256,500; single-storied cargo sheds 


(twelve), £126,000; cranes, sixty, erected complete, 





£158,000 ; new graving dock, complete, £1,605,000. 
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(Continued from page 387, October 8th.) 


THE SPERRY GYROSCOPE COMPANY. LTD. 


HE exhibits of the Sperry Gyroscope Company 

included navigational equipment such as gyro- 
compasses, automatic gyro-pilots, course recorders 
and rudder indicators. The company also showed 
examples of its incandescent and high intensity 
searchlights and of its boiler salinity indicators. 
An interesting development of the gyro-compass 
was exhibited. In place of a trolly-contactor follow- 





up between the sensitive and “ phantom ” elements 
of the compass the company is now fitting a thermionic 
form of follow-up-which dispenses with any physical 
electrical contact between the two elements. In the 
new arrangement a magnetic path is maintained 
between two parts of an electro-magnet one part 
being mounted on the sensitive element and the other 
on the phantom element. Any relative displace- 
ment of the two elements induces a flow of current 
to an amplifying valve the output of which is fed to 
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power rectifying valves which in turn operate the 
azimuth motor in the direction required to make the 
phantom element overtake the sensitive element. It 
is claimed that with this new follow-up ‘mechanism 
the * hunting’ of the phantom element is greatly 
reduced and that if the compass is associated with 
an automatic helmsman corrective movements of 
the rudder are initiated by course departures as small 
as one-sixth of 1 deg. 


Henry HuGHES AND Son, Lp. 


Of the many navigational exhibits on the stand of 
Henry Hughes and Son, Ltd., London, one which 
attracted our particular attention was the Ralston 
stability and trim indicator. This equipment enables 
the stability and trim of a given ship quickly to be 
determined, without calculation, for any condition 
of loading. With a variable amount of cargo dis- 
tributed in her holds and with her water and perhaps 
fuel tanks full, empty or partially filled, a ship experi- 
ences change in her metacentric height and in her 
draught fore and aft. To determine by ordinary 
methods of direct calculation her stability and trim 
in a given condition of loading is an elaborate under- 
taking. With the Ralston indicator the stability 
and trim can be accurately determined by the ship’s 
officers at the start of a voyage or at any time sub- 
sequently after some of the water, fuel and stores 
have been consumed or some of the cargo has been 
discharged or fresh cargo taken on. 

The equipment, Fig. 63, consists in effect of a tray 


taken into account in the determination of the meta- 
centric height. The free liquid surface in a slack 
tank reduces the metacentric height relatively to 
what it would be if the same weight of liquid was 
held against oscillation. Im the Ralston indicator 
the effect of a slack tank is represented by turning 
up an appropriate hinged flap near the top of the 
tray. These flaps are of such weights and are so 
positioned that the moment about the longitudinal 
axis of the tray which is added by turning them up 
is equivalent to the effect of free water surface in the 
particular tank to which each relates. 


Hypran Propucts, Lrp. 

The recently developed ‘“‘ Hydra” liquid fuel 
burner was shown on the stand taken by Hydran 
Products, Ltd., of Hydra Works, Gresham-road, 
Staines, Middlesex. In this burner oil and air are 
supplied to the furnace in the correct proportion in 
the form of a finely atomised mist, which is claimed 
to be easily ignited in the cold state. No fine jets or 
orifices are used, which tend to clog or choke when 
unclean fuel is burnt, and the makers claim that all 
standard grades of fuel oil up to 1500 seconds Red- 
wood viscosity can be burnt satisfactorily. 

The burner consists essentially of a metering 
fuel pump of the rotating vane type, and a centrifugal 
air fan. The controls for the pump and fan are inter- 
linked so that once they are set for a particular grade 
of fuel a single lever controls the quantity of oil 





burnt, automatically admixing the correct proportion 

















FiG. 63—THE RALSTON STABILITY AND TRIM 


mounted inside a box in such a way that it can be 
set to swing about either a longitudinal axis or a 
crosswise axis. The longitudinal axis is used for the 
purpose of determining the metacentrie height and 
the crosswise axis for determining the trim. On the 
tray there is engraved an outline drawing of the 
particular ship for which the indicator has been 
made. This drawing shows all the holds, tanks, 
bunkers, &c. in which cargo or consumable stores 
may be placed. The cargo, fuel, water or other stores 
occupying any hold, tank &c. is represented by a 
proportional weight which is placed on the drawing 
in the corresponding compartment. If the hold or 
tank is full and the contents are of uniform density 
the weight is placed with its centre of gravity over a 
mark indicating the centre of gravity of the hold 
or tank. If the cargo is concentrated on the floor 
of the hold the proportional weight is placed in 
a corresponding position in the compartment of the 
drawing representing the hold. With all the weights 
in position the tray is balanced about the longitudinal 
or crosswise axis by means of a ** G.M.” or “* Trim ”’ 
slider working against a scale running along the right- 
hand edge or lower edge respectively of the tray. 
The reading of the scale is noted and transferred to 
a diagram furnished with a swinging cursor. From 
a knowledge of the deadweight of the ship obtained 
by adding up all the weights in the tray the ship’s 
mean draught, trim and metacentric height can be 
read directly off this diagram by one setting of the 
cursor arm. 

The same weights serve for both determinations 
but if the metacentric height is being found it is 
necessary to take cognisance of the fact that the 
stability is affected by any of the fuel or water 
tanks which are only partially filled. The weight on 
the tray representing a partially filled tank has to 
be reduced in proportion to the reduction in the weight 
of the liquid contents which it represents. In 
addition the fact that the liquid has a free surface 


and will move with the rolling of the ship must be 
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of air. Mounted at the rear end of an electric motor, 
the pump is driven through reduction gearing, the 
oil being fed under pressure through the drilled arma- 
ture shaft. On the furnace end of the armature shaft 
is mounted a hollow truncated cone, along the interior 
of which the oil flows under the action of centrifugal 
force. The air fan, with its primary air ports, is also 
mounted on this end of the armature. Baffles are 
arranged within the fan casing which cause a swirl 
to be imparted to the air in the reverse direction to 
that of the motor shaft. On meeting the oil emerging 
from the cone, the air breaks up the film into a fine 
mist. 

The ‘‘ Hydra’? burner has an unusual range of 
flexibility, and it is stated that it will turn down to 
one-sixth of its full capacity of 10 gallons per hour 
without loss of efficiency. Since there are no small 
holes or orifices ta clog or choke, even waste oils 
and combustible liquid residues can be burnt, either 
alone or mixed with fuel oil, without the necessity for 
any preheating of the oil supply. Power consumption 
is low, being approximately 250 watts on full load. 


H. G. SOMMERFIELD, LTD. 


An interesting new type of sand blasting system, 
known as the *‘ Graventuri,’’ was shown on the stand 
taken by H. G. Sommerfield, Ltd., of 7, Tavistock- 
place, London, W.C.1. With this system the pressure 
chamber unit, sump, suction feed, and the high-speed 
mechanism of centrifugal machines are eliminated. 
The abrasive is introduced into the air stream from a 
hopper by means of a compressed air ejector device, 
the gravitational force of the column of material in the 
hopper being used to assist the action. The abrasive 
is kept away from the compressed air until it is set 
in motion towards the nozzle, thus avoiding, it is 
claimed, condensation and oil troubles. It is also 
said that in only very large plants is any form of 
elevator necessary. 

According to test results, the system is economical 
of power. Working at 15 1b. per square inch and 





using a jin. diameter nozzle, the pressure was main- 
tained from a single 5in. bore by 6in. stroke cylinder 
of a compressor working at 420 r.p.m. and giving an 
output, according to the maker’s computation, of 
25 cubie feet of free air per minute. Under the 
pressure chamber system it is said that 41-7 cubic 
feet per minute would have been allowed for this 
service. Using a jin. diameter nozzle on the same 
set, an adequate blast for non-ferrous work was 
maintained. 


JAMES GORDON AND Co., LTD. 


On the stand of James Gordon and Co. Ltd. of 
London we noticed a number of pieces of equipment 
associated with the control and operation of boilers 
including an exhibit of Hagan automatic boiler 
control regulators. Among the equipment was the 
*Tgema ”’ distant water level indicator the action 
of which is illustrated in Fig. 64. This indicator 
relays a reading of the 
water level in a boiler to 
any convenient position by 
means of the equivalent of 
a U tube one limb, A, of 
which is connected to the 
steam space and the other, 
B, to the water space. 
Near its lower end each 
limb is provided with a 
dirt trap C. At its upper 
end the limb A enters a 
condensing chamber D 
which maintains a constant 
head of water in this limb. 
Condensate overflow from 
this chamber descends into 
the other limb from which 
it or an equivalent amount 








of water returns to the 
boiler drum. The level of 
water in the limb B is 


in this way maintained at 
the level of the water in 
the drum. The bend of 
the U tube is filled with a 
red insoluble liquid — of 
greater density than water. 
The sight glass E is illumi- 
nated from behind’ by 
means of astrip light. It is 
pointed out that while the 
device is subjected to pres- 
sure, it is not subjected to 
heat and therefore break- 
ages of the glass arising 
from high temperature are 
eliminated. If cleaning 
should be necessary at any time it may be carried 
out while the boiler is steaming. 

The. Gordon oil cooler, Fig. 65, another exhibit 
on the firm’s stand, is designed for such work as cooling 
the lubricating oil in oil engines, compressors, gear 
systems, heat-treatment plants and so forth and 
ean also be used for heating fuel oil and for other 
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Fic. 65—OIL. COOLER—GORDON 


heating purposes. It is composed of three standardised 
elements namely end plates, oil and water plates and 
cooling plates. These elements may be built up to 
give a cooler of any desired capacity. The oil enters 
at A and leaves at B. The cooling water flows in the 
reverse direction entering at C and leaving at D. 
The plates are held together by means of bolts round 
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their peripheries, packing material being inserted 


between them during assembly. In order to promote 
turbulence in the flow of the oil and water and thereby 
increase the efficiency of cooling the plates are pro- 
vided with ribs which prevent the adherence of cold 
slow-moving layers to the surface of the plates. 
It is claimed that it is possible to obtain a heat 
transference equal to 200 to 300 B.Th.U. per hour per 
square foot per degree Fahrenheit difference of mean 
temperature between the oil and the water. 


Equipments, Lrp. 

The firm of Equipments, Ltd., of 152, Great Port- 
land-street, London, W.1, was showing a varied range 
of welding equipment and such items as power lubri- 
cators, valve grinders, and a metal spraying solder 
gun, 
Portable and stationary types of Sight Feed pres- 
sure acetylene generators, of which the construction 
is shown in the engraving, Fig. 66, are automatic 
in action, and only generate gas while the actual work 
is being done. It is claimed that the use of these 
generators enables a saving of from 50 to 75 per cent. 
to be effected on the cost of acetylene, without 
sacrificing the advantage of portability. 
The Sight Feed generator consists of three principal 
parts—the carbide hopper, the tank, and a * flash- 
back ’’ arrester. The carbide hopper is made from 
Pyrex glass, and is fitted with a feeding mechanism, 
working on the principle of spring pressure opposing 
the gas pressure, The tank is oxy-acetylene welded 
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FIG. 66—ACETYLENE GENERATOR—EQUIPMENTS 


and holds the water required for the generation of 
acetylene. The “ flashback ” arrester is constructed 
of light gauge metal, and is arranged so as to prevent 
‘* flashbacks,’ as a result of oxygen being forced 
back along the line from any cause, being transmitted 
to the tank and thus avoiding an explosive mixture 
being formed. 

The pressure of the acetylene geherated is regulated 
by the feeding mechanism on the hopper. As shown 
in Fig. 66, the feeding mechanism consists of a 
regulating screw A, whereby the operator regulates 
the pressure of the spring C as desired. The locking 
lever B enables this portion of the mechanism to be 
locked or released. The spring C acts on the dia- 
phragm D, to which is attached a feed rod G by means 
of a universal joint E. If the locking lever is lifted 
the feed rod is allowed to drop, the groove H allows 
the carbide to drop into the water in the tank, and 
within a few seconds the working pressure is obtained. 
The gas pressure against the diaphragm regulates the 
feed and permits only sufficient carbide to drop into 
the water to replace the gas drawn off. If the outlet 
valve N is closed the pressure will stop all flow of 
carbide and generation will cease. 

The carbide passes through the tip protector K 
and is slaked in the water below. The acetylene 
passes out through the pipe L, through the ball check 
valve R and is then washed in the water in the 
‘flashback ”’ arrester. Thence the acetylene passes 
through the baffles P, the filter O, through the con- 
densation chamber above, where excess moisture is 
removed, and out through the outlet N. 

Various safety features are incorporated in the 
arrangement. The generators are made so that the 
spring will not permit a pressure on the diaphragm 
in excess of 15 lb. per square inch in order to guard 
against building up excessive pressures of acetylene. 


that, if the feed rod should ever become detached 
from the diaphragm, it could not drop into the tank 
and allow the carbide to be dumped into the water. 
The safety relief valve J is set to open if for some 
reason the gas pressure should become excessive. 
This valve is so arranged with an interference mechan- 
ism I that it must be unseated every time the gene- 
rator is recharged, thus ensuring that it will not 
become sludged, shut, and inoperative. The outlet 
valve N is fitted with a check to prevent flashbacks 
from entering the ** flashback ’’ arrester. 

Should a tlashback occur, it would be stopped in 
the majority of cases by the above-mentioned check 
in the outlet valve. Should it, however, pass beyond 
this point, the pressure would cause the ball check 
valve R to close, putting out the flame in the water 
in the “ flashback ” arrester, and thus preventing it 
from entering the tank. The “ flashback ”’ arrester 
contains less than 4 cubic foot of acetylene, and 
therefore the explosion would not be dangerous. 
The arrester is constructed, as mentioned above, of 
18 gauge metal, in order that it will open under pres- 
sure, before the pressure could destroy the check 
valve. It is claimed that in the event of a flashback 
occurring, the arrangement provides greater safety 
than that of acetylene cylinders, with metal about 
jin. thick and containing perhaps 250 cubic feet of 
acetylene. 

Equipments, Ltd., was also showing the Will-Weld 
A.C. are welding units with impedance control. The 
current range of the various models is from 40 to 230 
amperes, and the number of heat adjustments pro- 
vided is eighteen, with an are pressure of 40 volts. 
Impedance control obviates the use of the rheostatic 
or resistance method of welding current reduction, 
and, it is claimed, eliminates back pressure being 
built up against the souree of power supply. This 
are welding equipment uses 70 to 90 volts on open 
circuit, and 30-40 volts for the are. It is claimed 
that these A.C. voltages are not dangerous to human 
life. All heat taps are taken from the secondary or 
impedance control windings, and therefore there are 
no electrical connections between the power line and 
the operator. 

Smmpuirrx Couriines, Lrp. 

We have described before in our issue for July 16th, 
1937, the couplings made by Simplifix Couplings, 
Ltd., of 3, Victoria-street, London, 8.W.1. A full 
range of these compression jomts was to be found on 
the stand taken by the firm at the Exhibition. 
Briefly, this type of coupling depends on the use of 
an anti-friction collar between the sealing ferrule 
and the nut of an ordinary pipe union. It is claimed 
that thereby there is no danger of twisting or breaking 
the sealing ferrule. Manufactured in_ various 
materials, the couplings are suitable for gas, oil, and 
other joints, for general engineering purposes, and 
for aircraft. 


AUTOMOTIVE PRopUCTs CoMPANY, LTD. 


A range of hydraulically operated controls for 
marine reverse gears, throttles, and steering gear 
operated on the Lockheed system was displayed by the 
Automotive Products Company, Ltd., of Tachbrook- 
road, Leamington Spa. All of them operate on the 
same general principle, namely, that the hand control 

















FIG. 67—ROTARY TRANSMITTER—AUTOMOTIVE 


actuates a piston which moves a column of oil along 
a pipe line. At the receiving end a “ slave ” piston 
moves in exact relationship to the motion of the 
operating piston, thus moving the control. In the 
case of lightly loaded mechanisms a single pipe line 
installation is used. Exhibits consisting of a 
lever type throttle control and a_ rotary type 
throttle control were examples of the single pipe 
line system. The operatmg piston puts the pipe 
line under pressure, which is reduced to atmospheric 
pressure as soon as the slave piston has moved, 
so that except during actual manipulation, there 
is no pressure in the line. The accuracy of repro- 
duction of the motion between the operating piston 
and the slave piston is chiefly a matter of ensuring 





made certain by the use of a small reservoir tank, 
which is in communication with the system when 
the master piston is in the full release position. 
When an exact reproduction of motion is required, as 
in the case of synchronised control systems, a two-way 
pipe line system is used with double-acting slave 
cylinders. In these systems an automatic mecha- 
nical locking device hydraulically controlled is fitted 
so that when the pressure reaches atmospheric, no 
further motion of the slave piston is allowed in either 
direction. The device operates throughout the range 
of motion of the system, and enables several circuits 
to be selected for operation by the same control. 
Thus in the case of one exhibit a two-cylinder rotary 
transmitter, as shown in Fig. 67, was used to operate 
any one of threeautolock slave pistons, one of which was 
exhibited opening and closing a large butterfly valve. 
Equipment of this type is suitable for regenerative 
furnace control and similar industrial applications. 
The control works through a three-way selector valve 
similar to the five-way model illustrated in Fig. 68. 
An electric repeater informs the operator of the 
correct operation of the mechanism. Another appli- 
cation of the mechanism is for the hand operation of 











FIG. 68—SELECTOR VALVE—AUTOMOTIVE 


an Askania automatic furnace combustion control. 
This application, which was on view on the stand, con- 
sists of a four-cylinder transmitter, a four-way 
selector, and two “ hydrolock ” valves controlling two 
Reavell Askania cylinders. 


THe Parsons MARINE STEAM TURBINE COMPANY, 
Lip. 


Various models were shown on the stand taken 
by the Parsons Marine Steam Turbine Company, 
Ltd., of Turbinia Works, Wallsend-on-Tyne, included 
amongst which was a model of a double-reduction 
gear turbine set for low-powered cargo vessels. The 
model was arranged so as to permit visual examina- 
tion of the blading, gear wheels, &c. The propelling 
unit consists of two turbines working in series—high- 
pressure and low-pressure—driving a common pinion 
which drives the propeller shaft through a double- 
reduction train. A model of a movable adjusting 
block for end-tightened blading was also on view. 
Other exhibits included models of geared turbine 
installations, samples of blading, &c. Pinions- 
component parts of double-reduction gearing— 
were shown in order to illustrate two forms of gear 
teeth. 

E. Lrp. 

A wide range of photo printing machines of various 
types was to befoundamong the exhibits of E.N. Mason 
and Sons, Ltd., of Arclight Works, Colchester. The 
* Invincible *’ photo copier is a new machine of the 
single lamp type, in which the difficulty experienced 
in obtaining evenly exposed prints is stated to have 
been overcome. The difficulty lies in distributing the 
light from a single point equally over a band 40in. 
wide moving at right angles to the travel of the lamp 
itself, resulting in a series of stripes of over and under- 
exposure. In this machine the lamp traversing motion 
is an entirely independent unit with its own driving 
motor, thus enabling the lamp to travel at its maxi- 
mum speed irrespective of the speed of printing. It 
is claimed that the lamp passes and repasses an) 
given point a sufficient number of times to eliminate 
the diagonal stripes. 

An infinitely variable gear-box is employed for 
the variation of printing speeds, giving a stepless 
range of speeds from 1L5ft. per minute to zero and up 
to 2ft. per minute in reverse. All the speeds, including 
reverse, are obtainable by a single wheel control 
placed within easy reach of the operator. An elec- 
trical device records the printing speed, therefore it 
is possible to repeat or obtain any desired speed 
within the range, irrespective of a variation in 
motor speeds. 


N. Mason anp Sons, 








The safety key F is inserted into the feed rod, so 





that the pipe line contains no air. This condition is 





The single are lamp fitted on the machine consumes 
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15 amperes on direct or alternating current. The 
machines can be supplied as Simplex or Independent 
Duplex machines, that is to say, of the single or 
double-sided types, or a conversion can be made 
from a single to a double-sided photo copier. 

Among other models shown on the stand was the 
** New Century ” photo copier, which is manufactured 
in several types. It is said that the high-power model 
of this type is capable of an output of prints 40in. 
wide at the rate of 60ft. per minute. Other exhibits 
include a combined washing and drying machine for 
ferro-prussiate prints and hand and power-operated 
developmg machines for the dyeline process. Also 
shown, on a separate stand, is a comprehensive range 
of drawing-oftice requisites. 


THE British RoToTHERM COMPANY, LTD. 


Several types of thermometers of the Rototherm 
patented construction, suitable for industrial, marine, 
and domestic purposes, were shown on the stand taken 
by the British Rototherm Company, Ltd., of Merton 
Abbey, London, 8S.W.19. The accompanying engrav- 
ing, Fig. 69, illustrates diagrammatically the con- 
struction of this type of thermometer. As can be 
seen, the sensitive bi-metallic element is independent 
in its thermal reaction of the tubular steel stem, 
which merely acts as a support and a protection. The 
sensitive element consists of a nickel-steel triple 
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FiG. 69—SECTION THROUGH THERMOMETER -— 
BRITISH ROTOTHERM 


helix, anchored to a cap on the end of the stem. The 
free end of the helix is attached to a pivot wire which 
runs up‘ the centre of the stem to the indicating head 
of the instrument. When a thermometer with a 
long stem is desired, a central bearing for keeping the 
pivot wire true is fitted. In the type of thermometer 
illustrated, with the pointer needle working in a plane 
at right angles to the axis of the instrument, the 
indicator pointer is directly coupled to the sensitive 
element, thus eliminating inaccuracies which occur 
when sector gears and pinions are used. A head- 
sealing gasket is provided, so that when the bezel is 
bolted down to the body the instrument is rendered 
gas, oil, and water-tight. 

Other claims for the Rototherm thermometer are 
large, easily read dials and a low heat capacity, which 
enables small differences in temperature to be quickly 
indicated and which also enables a more accurate 
reading to be obtained when the heat capacity of the 
object of which the temperature is to be measured is 
small. The thermometers are made suitable for 
temperature ranges up to 1050 deg. Fah. and, for 
industrial use, are fitted with standard gas-threaded 
gland unions for mounting. They are also made in a 
vertical type ; that is to say, a type in which the dial 
is in the same plane as the axis of the thermometer 
stem. 

TECHNICAL MACHINES AND ACCESSORIES. 

The “ Sempuco”’ engraving machine, shown in 
Fig. 70, was exhibited by Technical Machines and 
Accessories, of 17, Finsbury-square, E.C. It is built 
in three sizes including a bench machine for light 
work. The other machines are of the column type, as 
shown, and are suitable for medium and heavy work. 
\ll the machines have a pantograph, giving a ratio 
of reproduction of 1 to 1 to 1 to 10. The drive may 
be a direct motor drive or a belt drive. In the former 
case the motor is mounted vertically at the rear on 
top of the column and the power is transmitted by 
round or vee belts. To ensure a smooth vibrationless 
drive for all positions of the spindle, a two-belt 
arrangement is employed. One belt passes from the 
motor spindle to a guide pulley at the end of an arm, 
and the other belt connects the guide pulley with the 
cutter spindle. Belt tension can readily be adjusted. 

Another feature of the drive is a device to prevent 
helt pull on the cutter spindle. The pulley is mounted 
on a guide bush and the drive from the pulley to the 
spindle is transmitted through a connector. The 





pantograph is arranged to swivel horizontally 
between hardened and ground steel centres mounted 
in a support fixed to the top of the column. The side 
members of the pantograph are of girder form and the 
pantograph is kept in balance by an additional sup- 
porting arm which swivels on the main support. This 
support is at the outer corner of the pantograph, 
and consists of a vertical shaft which hangs on the 
arm by means of a roller. Graduated scales and 
verniers permit reproduction ratios to be set within 
the limits mentioned. The guide pin and the cutter 
spindle are at opposite corners of the pantograph and 
the thrust of the cut is taken by a side bearing. 
e 

















FIG. 70—ENGRAVING MACHINE—TECHNICAL MACHINES 


By means of a lever the cutter may be quickly lifted 
from the work. Precision setting of the cutting depth 
is effected by a micrometer adjustment graduated 
to provide increments of 0-0004in. The templet 
table is supported on an extension at the top of the 
column and is provided with dovetail grooves for 
securing the templet. It may be swivelled hori- 
zontally and clamped by a handle below. For holding 
the work the usual type of milling machine knee, 
saddle, and table are provided. Hand wheels con- 
trol all movements and the feed screws are fitted with 
graduated drums, each division representing 0-004in. 
Various attachments and supplementary equipments 











trically heated. There is also an external heater for 
rapidly heating large quantities of material. 

Normally the heat is regulated by a hand-operated 
rheostat, but if desired an automatic thermostat 
may be fitted. ‘The machine is operated by push 
buttons and three methods of working are possible. 
In the first case on pressing a button the mould is 
closed and the material is injected. The act of press- 
ing a second button causes the mould to open and 
the finished part to be ejected. In the second case 
the machine works semi-automatically. By pressing 
a button it is started and the working processes follow 
automatically. In the third case the whole of the 
process is controlled automatically by means of adjust- 
able time clocks. A cooling water system is pro- 
vided for the two parts of the mould and the cross- 
head in which the injection cylinder is fixed. Usually 
the water is taken from the mains, but if desired a 
water tank and electric circulating pump can be 
embodied in the machine base. 

SHELL-MEx AND B.P., Lrp. 

The chief exhibit on the stand taken by Shell-Mex 
and B.P., Ltd., of Shell-Mex House, Victoria Embank- 
ment, London, W.C.2, consisted of practical demon- 
strations of some of the industrial uses of liquified 
petroleum gas. This product is a commercial propane 
mixture consisting of pure hydrocarbons. It is 
packed for delivery in steel containers, either of the 
cylinder or “ bottle ” type. Whilst in the container, 
Propagas, as it is called, is in liquid form, exerting a 
pressure of about 145 lb. per square inch at 60 deg. 
Fah., but immediately the control valve is opened, 
pure gas is delivered at constant pressure until the 
cylinder is empty. As it liquifies at ordinary tempera- 
tures under comparatively low pressures and has a 
high calorific value, it 1s possible to store in a small 
and light steel container a relatively large quantity 
of gas with a high potential thermal energy. The 
gas has a calorific value of about 21,500 B.Th.U. per 
pound, or 2500 B.Th.U. per cubic foot. The container 
bottle has a weight of 351b. and holds 23 1b. of 
liquid, which is equivalent to nearly 200 cubic feet 
of gas. It can therefore be easily manually trans- 
ported by means of a handle embodied in the cap. 

Propagas is suitable, when used in conjunction 
with oxygen, for the flame cutting of steel, but the 
flame temperature of about 4500 deg. Fah. is not 
sufficient for the welding of steel. It is, however, 
suitable for welding non-ferrous metals, burning or 
fusing lead, metal spraying, rivet burning, &c. 

5S. G. Brown, Lrp. 

The Brown gyro-compass, automatic helmsman 
and other navigational equipment exhibited on the 
stand of 8. G. Brown, Ltd., attracted as usual much 
attention by reason of the mechanical and electrical 
ingenuity displayed in its design and the high class 
of workmanship embodied in its construction. The 
Brown gyro-compass is familiar to many and has 
previously been deseribed in detail in our pages. 
One of its outstanding characteristics lies in the means 
adopted for securing a practically frictionless support 
for the sensitive element. The gyro-wheel is 4in. in 




















FiG. 71—AUTOMATIC INJECTION MOULDING MACHINE—TECHNICAL MACHINES 


are available, including a cutter grinding appliance, 
dividing head, parallel vice, and chuck for cylindrical 
grinding. 

Another exhibit on this firm’s stand was the auto- 
matic injection moulding machine, shown in Fig. 71, 
for moulding thermo-plastic materials. The machine 
is driven by a single electric motor, which serves for 
all the processes. It closes the mould, injects the 
powder, opens the mould, and ejects the finished 
parts in regular succession. The driving power is 
transmitted from the motor to the machine by means 
of a rubber vee belt. The injection cylinder is elec- 





diameter, weighs 4} 1b. and runs at 15,000 r.p.m. 
The greatest possible directive force which such a 
wheel in conjunction with the earth’s rotation can 
exhibit is manifested when the axle is pointing 
due east and west and amounts to the weight of 
30 grains at a leverage of lin. If the axle is pointing 
due north and is deflected away from that setting 
through 1 deg. the restoring moment amounts only 
to 4 grain at the same leverage. It will be under- 
stood therefore that the vertical axis of the casing 
within which the gyro-wheel spins must be mounted 
to permit substantially frictionless movement. To 
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this end oil under a pressure of about 500 Ib. per 
square inch is pumped into a small chamber or 
cylinder beneath the lower end of the vertical spindle 
of the casing. The oil flows into and out of this 
chamber in rapid beats and acting on the lower end 
of the spindle causes the whole casing weighing with 
its contents some 7} 1b. to rise and fall with a 
* dithering ”’ motion at the rate of 180 strokes per 
minute. This dither frees the vertical axis from 
frictional restraint to such an extent that if the 
compass is deflected from the true north position it 
will return to it to within one-tenth of a degree. 
Messrs. Brown claim that this arrangement gives 
the most perfect form of frictionless support ever 
provided on any machine. 
TENSOMETER, Lirp. 

It is now many years since the first Tensometer 

testing machine was brought out, and many other 


devices have since been added to the range the firm 
manufactures. It will be recalled that this firm pro- 

















FIGS. 72 AND 73—-IMPACT AND WELD TESTERS 
—TENSOMETER 


duces testing machines which operate on test pieces 
of very small dimensions, and are therefore small and 
vasily portable themselves. On the stand taken by 
the firm at Olympia examples of all the instruments 
were shown, and we illustrate in Figs. 72 and 73 
two recent productions that we have not described 
before. The first is a notched bar impact testing 
machine which weighs only 39 lb. and uses a test 
piece yin. diameter by l}in. long. The machine 
consists of a light aluminium frame in which are 
carried two tups of equal weight, arranged to swing 
simultaneously around the same centre. The test piece 
is mounted at the centre of percussion of one of the 
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FIG. 74—JIG AND SPECIMEN FOR TESTING MACHINE 
—TENSOMETER 


tups and there is consequently no reaction at the ball 
hearings. The weight at the centre of percussion is 
121b., and as this point falls through 2ft.the total stored 
energy is 48 foot-pounds. A relative velocity of 
22-7ft. per second is attained equivalent to that of 
a weight falling from a height of 8ft. Catches on the 
top of the frame hold the tups in the raised position, 
and are simultaneously released by throwing over a 
hammer. To prevent the tups swinging back after 
they have passed each other there is a non-return 
mechanism. The indicating pointer to be seen 
in the engraving Fig. 72 records the difference in 
movement between the tups. The makers claim that 





results obtained by this machine when multiplied 
by 2-5 give good Izod equivalents. 

It is, of course, particularly important when using 
such small specimens that they should be very 
accurately machined, and the firm, in addition to 
its machines, has developed jigs which facilitate 
the making of test pieces. Details of the specimen 
itself and of the jig by the use of which it is notched 
are given in Fig. 74. The piece, which has been 
previously turned to lin. long by },in. diameter, is 
held in a chuck by a set screw E. The chuck itself 
is mounted on a face-plate on a lathe. An accurately 
formed grooving tool G cuts the 45 deg. notch. 
When the notch is nearly deep enough, the final 
setting of the tool is made by arranging that its tip 
shall just touch the excentric setting roller R. This 
roller is made excentric, of course, so that it can 
itself be adjusted to give the correct depth of notch. 

The other instrument, illustrated in Fig. 73, is 
intended for applying an impact test to welds. On 
this machine there is only one tup into which a test 
piece is clipped, and which is energised by a spring. 
The tup “ strikes ” against a pair of stationary anvils. 
The machine has a total weight of 6} lb., the energy 
of the blow is 3 foot-pounds, and the test piece is 
fin. diameter by jin. long, in which the notch is 
45 deg. angle, a radius of 0-003in., and root diameter 
0-0917in. 


THOMAS WILKINSON AND Co., Lrp. 


The exhibits shown on the stand taken by Thomas 
Wilkinson and Co., Ltd., of Stockton-street, Middles- 
brough, comprised chiefly foundry requisites, in the 
form of various grades of foundry blackings and coal 
dusts ; also various types of tinned goods, such as 
studs, chaplets, and nails, &e. ‘ Carlton” blacking 
was shown, which is especially suitable for castings 
requiring a hard skin—for example, for baths which 
to be finished in vitreous enamel. 

A working demonstration was given of the method 
used in the manufacture of straw rope, which is 
used in foundry processes. The straw is fed into 
one end of the machine, and after being twisted into 
separate strands, which are then laid together, the 
rope is coiled ready for use. 


SELSON MACHINE Toot Company, Lip. 


Among the several machines exhibited by the 
Selson Machine Tool Company, Ltd., of Abbey House, 
Victoria-street, London, was the universal vertical 

















FiG. 75—-MILLING AND SHAPING MACHINE—SELSON 


miller and shaper illustrated in Fig. 75. This 
machine, made by the Cochrane-Bly Company, of 
Rochester, U.S.A., is suitable for machining dies, 
jigs, box tools, moulds, &c., as such operations as 
drilling, boring, milling and slotting can be performed 
at various angles at one setting of the work. The 
milling spindle has a movement of 3}in., actuated by 
a hand wheel through worm gear, and has compensa- 
tion on both its straight and taper hearings. The 
gearing is so arranged as to operate the spindle either 
right or left hand, and when the shaper is in use the 
drive to the milling spindle can be entirely disengaged. 
The shaper ram has a quick-return mechanism, and 
the tool head swivels on the ram over the full circle. 
Three tool holders are provided for holding different 
types of tools in differing positions. Various attach- 
ments are available to supplement the standard 
equipment, including a 12in. circular table, with or 








without power feed, a 10in. compound circular table, 
collet chucks from fin. to }in. by #sin. for the milling 
spindle and expanding milling arbors. All feed 
screws on the machine are provided with dials reading 
to 0-00lin., and verniers and scales can be added 
as an attachment on the longitudinal and transverse 


slides. The following table gives some general 
particulars :— 
Longitudinal feed, automatic 18}in. 
Transverse feed, automatic 9in. 
Vertical adjustment , 18in. 
Table inside oil pockets 9in. by 29in. 
T slots (three) gin. 


Adjustment main head ... . 360 deg. 


Adjustment, milling spindle front and 


back from centre... ... ... ... «.. 45 deg. 
Adjustment, shaper ram front and back 

from centre... ... .. Ses ajnl S@aiam. 
Vertical adjustment of milling spindle 3hin. 
Distance centre of spindle to face of 

column at throat icine aerials ores TR 
Maximum distance end of spindle to 

$ORie 633.0)! Gita daela. seam 
Hole through spindle 17/32 


B. & 8. No. 9 


Taper hole in spindle 
55 to 330 


Speeds milling spindle, r.p.m. 


Speeds shaper ram, strokes per min. 25 to 150 
Stroke of shaper ram, adjustable... 0 to 6in. 
Maximum distance shaper ram totable ‘1 8in. 


Constant feed per revolution of spindle 0-002.to 0-024 
Intermittent feed per stroke of shaper 


ram 0- 00025 to 0-020 


Speed of drive pulley, r-p.m. 500 ; 
Size of drive pulley ce. xd 10in. by 3in. 
Motor required 2 H.-P. 
1150 r.p.m. 
Height mm .. 70in. 
- Floor space ...Ins. 57in. by 66in. 
2100 Ib. 


Weight, net 
Winsor Axia Fans, Lip. 

Various types of ventilating fans for marine and 
general use were shown on the stand taken by 
Winsor Axia Fans, Ltd., of 9, Victoria-street, London, 
S.W.1. A self-contained type reversible fan has been 
evolved in connection with the circulation in chilled 
meat spaces, wherein the difficulties in the erection 
and alignment of ordinary type extended shaft fans 
have, it is claimed, been eliminated. The fan casing 
and motor are assembled in a self-contained unit, 
the casing consisting of a two-piece malleable iron 
casting, with a heavy integrally cast flange. This 
flange is drilled so that the fan can be mounted 
vertically or horizontally, depending on whether it 
is fitted to a bulkhead or a deck. Movement of the 
bulkhead or deck when the ship is at sea does not 
interfere with the running of the fan, as the whole 
unit moves with the deck or bulkhead on which it is 
mounted. Gas-tightness of the unit is effected by 
means of a grease-packed tube which surrounds the 
rotating fan shaft. A flexible coupling connects the 
fnotor shaft and fan shaft, the fan shaft being carried 
on roller and ball bearings. Heat transmission 
through the fan into the meat chamber is limited 
as far as possible, as the hollow fan casing is packed 
with non-conducting material. 

A small ventilating fan, known as the ** Vent-Axia ~ 
with fan blades 9in. diameter was shown. This 
unit is almost entirely made of moulded synthetic 
material and is suitable for ventilation purposes on 
board ship or for offices, factories, &c. The fan is 
of the extraction type, fitted with an enclosed two- 
speed electric motor. It is claimed to be very quiet 
in operation and will extract about 22,000 cubic feet 
of air per hour for a current consumption of not more 
than 30 watts. The moulded fan casing is extended 
so that louvres are formed through which the dis- 
charged air passes. It is said that these louvres 
afford protection from the weather and help to induce 
air extraction when the wind blows on them. 


J. HALDEN AND Co., LTD. 


In our Supplement of September 24th last we gave 
some particulars of the products made for the 
equipment of drawing-offices and print rooms manu- 
factured by J. Halden and Co., Ltd., of 8, Albert- 
square, Manchester, 2. In addition to the exhibits 
described therein, a new blue print copying process was 
demonstrated on the stand. 

The firm states that some users of photo papers, 
while preferring blue print copies, use dyeline pro- 
cesses on account of the ease with which photo copies 
are produced by the dyeline process. It has therefore 
developed a new paper under the name of “ Ferazo, 
which produces a blue print in the same way as the 
dyeline process. The exposed print is taken from the 
copying machine and run through a machine similar 
to a dyeline developing machine. The print is ready 
for handling almost immediately and appears in the 
form of a white line upon a deep blue background. 
This type of paper can be supplied in 10-yard or 
50-yard rolls, 30in. or 40in. wide, together with the 
special developing liquid necessary. 

(To be continued.) 








New Motor VEHICLE KEGIsTRATIONS.—According to 
returns of the Ministry of Transport, there were 27,097 
mechanically propeiled road vehicles registered for the first 
time in this country during August. During the nine 
months ended August 3Ist, the gross amount received in 
payment for licences issued was £31,217,281. On this 
date the total number of vehicles on the roads of this 
country, excluding tramcars and those for which exemp- 
tion from payment of licence duty has been granted, was 
2,847,079, as compared with 2,673,492 in the previous year. 
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(Continued from page 399, October 8th.) 


ExrrEess HiGhWays. 


N the United States there are few roads set aside 

for the exclusive use of automobiles at high speeds 
and free from interference by cross-roads traffic. 
There have been proposals for such roads, sometimes 
by private enterprise which would build toll roads, as 
in the case of a project for an elevated road or viaduct 
between two cities, to be built over a line of railway 
in order to save the cost of land. But this particular 
project—in company with others—foundered in the 
storm of the depression. The nearest approach to 
this idea is in certain public roads built for high 
speeds in which certain traffic lanes are designed 
for motor trucks and the slower-moving vehicles. 
In some city and suburban boulevards also motor 
trucks are excluded, or, in other cases, there is double- 
deck construction, by which the fast traffic is entirely 
separated from the movements of slower and heavier 
vehicles. 

There is, however, an increasing mileage of multi- 
lane super-highways or express roads, on which 
separate lanes are assigned for fast and slow travel, 
and on which connections with cross roads are pro- 
vided only at long intervals. At many of these inter- 
sections one road is carried over or under the other, 
in order to climinate the interference and hazards of 





Without such a law, any new road is likely to become 
dotted with oil service stations, lunch rooms, and 
miscellaneous stands for the retail selling of local 
fruit and farm produce, &c. Under such conditions, 
and with the attendant turnouts and parking spaces, 
as well as cross-road connections, the flow of fast 
through traffic may be hampered by vehicles halting 
at these various places, which thus become traffic 
hazards. In addition, there is the chance of vehicles 
turning into or out of the traffic stream unexpectedly 
at farms or private driveways. On a “* freeway,’’ the 
establishment of roadside booths and oil stations is 
under control, and there are no farm or private con- 
nections. As a corollary, while the “ freeway ”’ is 
for fast long-distance or through traffic, provision 
must be made also in some cases for local traffic, 
especially in suburban or other built-up districts. 
This provision may take the form of service roads 
parallel with but entirely isolated from the freeway. 

Super-highways appear to have originated with the 
Road Commissioners of Wayne County, Michigan, 
in 1925, by the laying out of a master plan for a 
system of 300 miles of redial and belt roads within a 
radius of 15 to 20 miles from the city of Detroit. 
There are now some twenty of these Wayne County 
roads built, aggregating about 230 miles. Their 
standard width of land is 204ft. Some of them have 
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side of each slab is a 15ft. shoulder, having a slope 
or fall of 8in. in the 15ft. Then there is an upward 
slope of 4 to 1 to the normal surface of the ground, 
or that of the parkway, while on an embankment the 
side slopes are 4 to 1. 

From the city of St. Louis an express highway 
extends 35 miles, exclusive of 7 miles of arterial or 
terminal road crossing the city. This latter will be 
referred to later. For the road beyond the city line, 
there are first 6 miles of six-lane and five-lane design, 
Fig. 16. Then come 8}$ miles of dual highway on 
200ft. width of land, comprising two 20ft. lanes, a 
30ft. central strip, and an 8ft. shoulder on each side. 
On this stretch of road there are eight crossings of 
other roads at separated levels, so that there is no 
cross traffic interference with high-speed travel on the 
main road. The next stretch of 6} miles, on LOOft. 
width of land, has either a 30ft. or 40ft. paved road- 
way and two 8ft. shoulders. For the last 14 miles 
there is a 32ft. paved roadway, with an 8ft. shoulder 
on each side. On this road the maximum gradient is 
7 per cent., and the sharpest curves have a radius of 
1400ft. 

For the traffic lanes, a width of 10ft. is very 
general, although 9ft. is used in some cases—especially 
on secondary roads, and lLIft., 12ft., or even 13ft. 
are also used. The greater width is often for the outer 
lanes of paved roads with kerbs, as drivers instinc- 
tively keep well away from kerbs. On the other hand, 
if there is an extra lane for parking along the kerb, 
its width is sometimes 8ft. or 9ft., and the adjacent 
traffic lane is LIft. or 12ft., to give moving cars plenty 
of room. However, raised kerbs are not common on 
roads in open country, being applied generally where 
it is desirable to protect the shoulders from erosion 
and to prevent eroded material from being washed 
on to the pavement. Such kerbs have usually an 
inclined and rounded face, to facilitate driving over 
them to reach the shoulder. Where kerbs are used 
along the central dividing strip of dual roadways, 
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FiG. 12—FOUR-LANE DUAL ROADWAY WITH SEPARATE SERVICE DRIVES 


level ; connections for interchange of 
traffic being in the form of ramps or inclines. The 
purpose of these super-highways, of course, is to 
facilitate continuous high-speed operation for through 
traffic and long-distance routes. They have at least 
two double-lane roadways, separated by a central 
strip. 

in certain cases also, especially in suburban districts, 
the main roadways are supplemented by parallel 
‘service’ roads for the accommodation of the 
residents. These are separated from the main road 
by broad strips of land embellished with trees, 
shrubbery. and turf, thus screening the houses from 
the high-speed passing traffic. The service roads are 
connected with the main road only at long intervals, 
so that travel on the latter is not hampered by local 
vehicles turning on and off at the individual houses. 
In Illinois, when traffic justifies more than two lanes 
of pavement, it is the policy of the State Division of 
Highways to go to four-lane construction. A three- 
lane pavement has been used only in a few cases. 
Where four lanes are required, it is preferred to use 
a dual roadway, with a dividing parkway, 30ft. wide ; 
and where land can be acquired, it is believed advisable 
to provide separate service lanes or roadways, in 
addition to the four lanes for fast through traffic. 
Such a combined arrangement is shown in Fig. 12. 

The practice of estimating monetary values for the 
savings sometimes claimed to justify the cost of con- 
structing super-highways has been questioned by 
Mr. John Worley, Professor of Transportation at the 
University of Michigan. He instances, as an example, 
the placing of a monetary value on the time saved by 
passengers in automobiles. In view of their high 
construction cost, the extension of express highways 
must of necessity be limited, especially since there is 
such a pressing demand for roads of more ordinary 
types. On the other hand, with the continual increase 
in demands for facilities not only for high actual 
speeds, but for faster travel over long distances, the 
express road meets a popular and insistent demand. 

A comparatively recent development in roads of 
the express or super-highway type is the ‘‘freeway,” 
“which is a super-highway to which the owners of 
abutting property have no right of access, and no 
casement of light, air, or service.. This arrangement 
permits complete fencing of the road, except at points 
designated by the highway authority for connection 
with other roads, such connections being provided 
only at long intervals. Such a “‘ freeway ”’ road can 
be established only under a law granting to the State 
Highway Department power to protect through travel 
in this way. At present only a few of the States have 
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laws of this kind. 


double paved roadways, each 40ft. wide ; some have 
double 20ft. roadways, and some of these latter have 
been converted already to double 30ft. roadways, 
the widening being done as traffic requires. On the 
Woodward super-highway for more than 2 miles 
north of Highland Park, there is a 72ft. pavement for 
northbound traffic and a 60ft. pavement for south- 
bound traffic, centred on the 204ft. right of way. 
Typical sections of these noted Wayne County 
roads or super-highways are shown in Fig. 13. Two 
views of intersections of super-highways are shown 
in Fig. 14. In the lower view the road from left to 
right has two 20ft. pavements, which are widened to 
40ft. at the intersection to give freedom for traffic 
movements to and from the road. The super-high- 
way portion of the other road ends at the approach 








the practice differs, as indicated in some of the 
preceding illustrations. They are sometimes vertical 
slabs rising 4in. or 6in. above the pavement. In other 
cases they are slabs laid almost flat, and sometimes 
of white concrete to serve as markers, indicating the 
edge of the pavement. 

As a specific example of road construction, a trunk 
road in Connecticut has two 26ft. paved roadways 
separated by a 23ft. parkway or dividing strip. Its 
width of land is 100ft., with easement for slopes 
beyond the property line. The maximum gradient 
is 7 per cent., but in general the gradients are about 
4 per cent.; sharpest curvature, 1000ft. radius, with 
super-elevation. There are no level crossings, all 
intersecting roads being carried over or under the 
trunk road. Bridges have a clear width of 60ft. to 














to the intersection and continues through it as a! 80ft. A similar highway in Massachusetts has two 
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single 4Uft.. stretch, which then narrows to a 20ft. 
pavement. The upper view shows both super-high- 
ways as dual roads and shows also the arrangement 
of connecting incline loops in a modified ‘ clover- 
leaf ’’ type of intersection. 

It is to be noted that the central strip between the 
dual roadways is unusually wide, 104ft. clear between 
the edge of the concrete paving slabs, or 74ft. between 
the shoulders. In the original design, an 84ft. reser- 
vation or central strip was planned to take care of 
such possible future development as elevated rapid- 
transit railway lines or elevated highways, without 
interference to regular traffic on the paved roadways. 
At the time the super-highway system was planned, 
it was found economical to purchase a sufficient width 
of land to provide for any future needs. The concrete 
slabs, 20ft. wide, have a uniform thickness of Qin., 
with a parabolic crowned surface of 3in. rise. On each 





20ft. or two 30ft. roadways (four or six lanes in all), 
separated by a 10ft. dividing strip that is outlined by 
concrete kerbs. Outside of each roadway is a 10ft. 
shoulder, having a 3ft. width, adjacent to the road, 
built of bituminous macadam, while the remaining 
7ft. width is oiled. An alternative shoulder design 
has a turfed width of 8ft., edged on each side with 
12in. of asphaltic concrete. These arrangements give 
total widths of 70ft. or 90ft. over the shoulders. 
Some of the suburban boulevards of New York City 
have two 36ft. pavements separated by an 18ft. 
landscaped strip. Others, in the outlying suburban 
districts and forming main routes to beaches and 
shore resorts, have a 44ft. central pavement flanked 
on each side by a landscaped area, 100ft. wide, a 
23ft. service road for the accommodation of residents 
and a 15ft. sidewalk, making a total width of 320ft. 
Walks for pedestrians are rarely provided along 
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the open roads, although sometimes built near towns, 
but there is an increasing demand for such acces- 
sories. In New York State, for example, agitation 


for sidewalks as safety measures has resulted in the 
passage of a law permitting the use of highway funds 
for sidewalk construction, while formerly the law pro- 
hibited the use of these funds for anything but the 
It is estimated that 


roads themselves. such work 


lanes, 8ft. wide, for parking cars parallel with the 
kerb. Each 35ft. side roadway provides two lanes, 
10ft. wide, for local traffic, and a lane 15ft. wide for 
parking cars diagonally to the kerb. 


Mount VERNON MEMORIAL HIGHWAY. 


An example of heavy traffic road construction is 





the memorial road built by the Government from the 





FIG. 14—TYPICAL INTERSECTIONS, 
will add an average of £600 per mile to the construc- 
tion cost. The Kilbourn-road between Chicago and 
Milwaukee has a walk for pedestrians along one side, 
as shown in Fig. 15. In Massachusetts the standard 
plans provide for either a 4ft. width of gravel, 6in. 
deep, sloped }in. per foot towards the road, or a 
vertical kerb, Tin. high, and bituminous concrete 
walk, 43ft. wide. In either case a 6in. bed of gravel, 
3ft. wide, extends between the walk and the paved 
roadway. On embankments, a handrailing is pro- 
vided, composed of lines of wire cables on stout wood 
posts. 

As to the width of parkway or dividing strip on 
dual roads, the range is extreme, from 6ft. to 50ft., 
and even 84ft. While a strip 4ft. or 6ft. wide is 
sufficient to prevent head collisions and interference 
between opposing lines of traffic, it does not provide 
convenience or safety for cross traffic, nor for a 
vehicle turning from one direction to the other. 
On this account, a width of 16ft. to 30ft. is very 
generally considered advisable. Then a driver can 
turn his car out of one roadway—or across it from a 
side road—-and halt in the opening through the 
dividing strip until a convenient opportunity presents 
itself for weaving into the traffic on the other roadway 
or driving across it to continue along the side road. 
Some of these parkway widths have been noted 
already in connection with the cross-section designs 
of highways. 

The way in which provision is made for future 
development of State highways in California, includ- 
ing through and local traffic and changes in abutting 
property, is shown by the interesting drawing, Fig. 18. 
‘This drawing represents such development on a 200ft. 
width of land, but similar plans are prepared for 
widths of 160ft. and 170ft. For an initial land width 
of 10Oft., with setback lines 50ft. beyond, the first 
stage is with the road in open country. There is a 
20ft. pavement in a roadway 76ft. wide between 
kerbs, flanked by trees, 4ft. inside the kerb lines 
and 8ft. from the 100ft. property lines. When the 
country becomes built up as a residential district, 
with no private improvements permitted inside 
the set-back lines, the 76ft. roadway is paved for 
its full width. Conduits for public utilities are laid 
under each side of the pavement, and a walk is 
provided on the outer side of each line of trees. 

With the ultimate development when the property 
has changed to a business district, a 35ft. pavement 
for local traffic is built outside of each line of trees, 
leaving 15ft. between the new pavement and the set- 
back line. This space may he laid out as a 1L5ft. 
walk, or a 6ft. grass parkway and a 9ft. walk. The 
former walks along the trees are then converted into 
parkways with shrubbery. Under this final con- 
struction, the 76ft. central roadway provides six 
LOft. lanes for through and fast traffic, and two side 


WAYNE COUNTY SUPER - HIGHWAY 


city of Washington, D.C., to the Mount Vernon 
home of George Washington, this home being pre- 
served as a national shrine and visited by thousands 
annually. The distance is 15} miles. Gradients and 
curves are easy, except that near Mount Vernon the 
road rises into the hills and has some short gradients 


Wire Mesh or Bar 
Mat Reinforcement 








2 miles from Washington there is a six-lane concrete 
roadway, 60ft. wide; beyond that the paved width 
is 40ft., for four lanes. But at several intermediate 
points there are widenings for bus stops and for tem- 
porary parking spaces from which there are attrac- 
tive views of the Potomac River. The slopes of 


cuttings and embankments are sodded, and are 
rounded off at top and bottom in even curves. ‘The 
traffic lanes are marked by white paint stripes. In 


cross section the central 18ft. is a circular are with a 
fall of lin., beyond which each side is a flat slope, 
ending at 34in. below the crown. Expansion joints 
are 40ft. apart. 

On new embankments and hydraulic fills the 
pouring is of a flexible type to allow for probable 
settlement. This consists of a 50ft. base of clean 
gravel—up to 3in. size—covered with 3in. of clay, 
the materials being then mixed by ploughing and 
harrowing until thoroughly compacted, and then 
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rolled to a thickness of 1Zin. by a 10-ton roller. On 
this base is a 3in. layer of bituminous concrete, and 
a 2in. wearing surface of similar but finer material. 
Through Alexandria the road follows a street, 56ft. 
wide, paved with asphalt on a base of plain concrete. 
Thence to Mount Vernon the road is of reinforced 
concrete in four slaks, the two outer slaks, 11ft. wide, 
and the inner slabs 9ft. Each slab is 8in. thick for 
three-fourths of its width and then thickens to 10in. 
at the edges. Longitudinal joints separate the slabs, 
and each line of slabs has transverse expansion joints 
at intervals of 40ft. The concrete is a mixture of 
approximately 1 : 1? : 34, using gravel of 2in. maxi- 
mum size. Reinforcement consists of woven wire 
mesh placed Zin. below the finished surface. 

At the intersection with the Alexandria main road, 
the Mount Vernon road passes under the other, con- 
necting loop inclines being provided. Where 
important roads lead into the Mount Vernon road, 
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of 4 to 6 per cent. The maximum is a short gradient 
of 7$ per cent., which is practically absorbed in the 
vertical curves of the approach. As a rule, the 
curves have radii not less than 1900ft. radius, although 
there is one of 925ft., and all are spiralled and super- 
elevated or banked to give an easy flow of traffic. 





Typical sections are shown in Fig. 17. For about 


the latter is widened by two additional lanes and 
divided by a row of islands. In this way the traffic 
of the local road can cross half the main road, and 
then wait in the space between the islands for a con- 
venient opportunity to weave into the main road 
traffic or cross it to reach the local road again. 
Where conditions prevent such widening, a novel 
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plan is to stagger the connections with the local 
road, instead of making it a continuous straight inter- 
section. Then traftic from the local road enters the 
main road and proceeds along it for some 400ft. 
until it reaches the point where it can turn off and 
proceed along the local road. To facilitate these 
cross movements, the main road is widened 10ft. 
for a length of about LUOOft. opposite each side road 
connection, 

Planning for the handling of the very heavy traftic 
at Mount Vernon, and providing adequate parking 
accommodation, was a difficult problem, accentuated 
by the fact that for most of the traftie this is a 
terminal, and provision has to be made for reversal 
of the vehicles for the return trip. To meet these 
requirements, the 40ft. road forks to form a Y, the 
arms of which embrace a circle road, 30ft. wide, of 
200ft. radius, as shown in Fig. 19. Outside of each 
arm of the Y are circulating roads, 30ft. wide, flanked 
on one or both sides by parking spaces, special spaces 
being assigned for buses. There is now accommoda- 















heating surface is also becoming prevalent in certain 
components of natural circulation design. 

I try to maintain a reasoned modern outlook on present - 
day development, but, at the risk of being considered 
old-fashioned, I still feel that in the fundamental design 
of both natural and forced circulation generators provision 
should be included for the ready examination and cleaning 
of the internal surfaces. 

Steam plant operation has not yet reached the stage 
where boiler water conditioning can be successfully 
maintained from one year to another, and so long as the 
numerous components from which boiler water can be 
contaminated or aerated are a necessary inclusion in 
an assembly of plant and susceptible to the failings of 
both the mechanical and human element, then it is 
merely repeating a platitude to emphasise the necessity 
of being able to examine and clean the internal surfaces 
of a steam generator. 

There is no doubt, however, that the principle of forced 
circulation applied to steam generator design is a very 
valuable one, particularly if it also incorporates controlled 
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with cement concrete, and the circulating roads with 
bituminous concrete, while the parking spaces are of 
compacted gravel, kept well oiled to prevent a dust 
nuisance. 

In the lighting system, roadway visibility was the 
object to be obtained, to make the use of headlights 
unnecessary. On the northern part, steel poles, 4ft. 
inside the kerb, carried 20-ampere, 6000-lumen 
lamps, 20ft. above the road and 4ft. from the pole. 
They were spaced 300ft. apart, staggered so as to be 
at 150ft. intervals. On the southern part, wood 
poles conformed to the scenery and were set as 
above, with a cross arm carrying the lamp 3ft. from 
the pole and 17ft. above the road. The Mount 
Vernon Memorial Road was designed and laid out by 
the United States Bureau of Public Roads. 


(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WATER CIRCULATION IN BOILERS. 

Sir,—I have read with great interest your leading 
article in to-day’s the subject of ‘‘ Water 
Circulation in Boilers.” 

You say that “‘the causes of natural circulation are 
very simple and are, of course, well understood.” No 
engineer who has given any thought to this problem will 
dispute the first part of your sentence, but to judge from 
the form and performance of many designs in service 
to-day, it would appear that the latter part of your sentence 
raquires discrimination in its application. 

Your reasoning of the effect of increased pressure on 
the factors governing natural circulation is admirably 
expressed and should help to enlighten many engineers 
as to the difficulties confronting designers in the develop- 
ment of a successful natural circulation generator for 
service in the higher pressure ranges. 

[t is with some trepidation that I view the trend in 
development to-day, involving, as it does, greatly increased 
heights in the case of natural circulation designs, and 
in the case of forced circulation designs the incorporation 
of considerable lengths of narrow bore tubing with 
innumerable bends. 

In the latter case no part of the internal surfaces can 
be examined or cleaned, nor can it be renewed with 
facility. It is suggested that repair can be effected by 


issue on 


the cutting out of a faulty section and the insertion of 
a new piece by welding ; but since failure indicates internal 
trouble and the internal surfaces cannot be examined, 
how can the extent of cutting out and repair be accurately 
It is to be regretted that this design of 


determined 7? 


involves, I feel that for the higher pressures which turbine 

designers will in the future commonly demand the forced 

circulation design of steam generator will well merit 

serious consideration, and if such future design provides 

for full and easy examination of all internal surfaces, it 

will receive my blessing. J. B. 
October 8th. 


ROAD DESIGN, BRITISH AND FOREIGN. 

Str,—Your leader this week is timely, and it is to be 
hoped that your articles on motor roads in the United 
States will put an end to our badly laid out roads costing 
as much, if not more, than if they had been more correctly 
planned. 

Your remarks about three-line roads show that you 
are not clear of their dangers. Experience in the United 
States has proved them to be more dangerous than the 
two-way roads for the simple reason that the average 
motorist will assume that he has a greater right on that 
third way than he would in overtaking and passing on a 
two-way road. The accidents happen more often on the 
straight than on curves and blind hills, as the three tracks 
are reduced to two in such places. 

The best roads are 20ft. wide with a continuous line 
down the centre, without kerbs and a wide shoulder at 
each side. Such roads remain perfectly clean, and it is 
possible and safer to run near the shoulder than it is near 
a kerb. A kerb involves drainage problems, undulating 
surfaces, constant attention if the gutters are to be kept 
clean, and many other objectionable features. 

Apart from improving the roads there are three regula- 
tions which might reduce the number of accidents 
considerably : 

(1) A stop sign to be placed at the entry of all side 
The motorist to stop dead and not 


ways into a main. 
I see 


enter without first making sure he is in the clear. 
ears every day running into a main without the slightest 
consideration for other traffic. 

(2) No private cars should be permitted to cross the 
traffic to park on the wrong side of the road. I am pre- 
pared to prove absolutely that this is wrong and should 
only be allowed in the case of trucks loading or unloading 
goods. 

(3) Bicycles should have the right only to ride in single 
file, and they should be made to carry both front and 
rear lights. After lighting-up time recently I counted 
seventeen cycles pass without front lights and not one had 
a rear light. CLARENCE OWEN BECKER. 

Burley-in-Wharfedale, October 9th. 








THE “ QUEEN Mary’s”’ Sister Surp.—Sir Percy Bates 
(the chairman of the Cunard White Star Line) recently 
stated that ‘‘ No. 552,” the sister ship to the ‘ Queen 
Mary,” will probably enter the company’s Atlantic express 





service in 1940, the centenary year of the company. 








The Quarter’s Shipbuilding 
Returns. 


Tre statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the 
end of September last show that in Great Britain and 
Ireland there is a decrease of 15,338 tons in the work in 
hand as compared with the figures for the previous 
quarter. The present total of tonnage under construction 
—1,184,635 tons—is, however, greater by 256,064 tons 
than the tonnage which was being built at the end of 
September, 1936. It exceeds considerably the aggregate 
tonnage now under construction in the four leading 
countries abroad. About 180,000 tons—15-2 per cent. 
of the tonnage now being built in this country—are 
intended for registration abroad or for sale. 

The tonnage now under construction abroad (from 
Russia no returns have been received, for Spain complete 
information is not available)—1,717,710 tons—is about 
35,000 tons more than the work which was in hand at 
the end of June last. The leading countries abroad 
are: Germany, 383,468 tons; Japan, 334,530 tons; 
Holland, 224,726 tons ; United States of America, 216,028 






Fic. 19—MOUNT VERNON TERMINAL 


tons ; Swe.tlen, 114,020 tons ; and Denmark, 103,450 tons. 
Of the tonnage being built abroad, 537,011 tons (or 31-3 
per cent.) are intended for registration elsewhere than 
in the country of build. 

The total tonnage under construction in the world 
amounts to 2,902,345 tons, of which 40-8 per cent. is 
being built in Great Britain and Ireland, and 59-2 per 
cent. abroad. The quarterly total for the world shows 
an increase of 19,485 tons over the figures at the 
end of June last, and is the highest recorded since June. 
1930, 

In Great Britain and Ireland, construction was com- 
menced upon 218,557 tons during the last three months, 
a decrease of 149,141 tons as compared with the corre- 
sponding total for the June quarter. During the quarter 
ended September last, 265,558 tons were launched in 
Great Britain and Ireland, an increase of 12,950 tons 
as compared with the previous quarter. Similar figures 
for abroad are 429,785 tons commenced, and 410,152 
tons launched, showing, as compared with the previous 
quarter, a decrease of 166,860 tons in the tonnage 
commenced, and of 57,546 tons in the tonnage 
launched. 

Steam and motor oil tankers of 1000 tons gross and 
upwards under construction in the world amount to 
95 vessels of 729,049 tons, of which 20 vessels of 140,581 
tons are being built in Great Britain and Ireland, 20 vessels 
of 147,788 tons in the United States of America, 18 
vessels of 141,720 tons in Germany, 7 of 75,300 tons 
in Japan, 11 of 71,790 tons in Holland, and 5 of 42,650 
tons in Denmark. The vessels being built in the world 
at the end of September include 14 steamers and 36 
motorships of between 8000 and 10,000 tons each; 3 
steamers and 38 motorships of between 10,000 and 20,000 
tons; 3 steamers and 5 motorships of between 20,000 
and 30,000 tons; and 4 steamers each exceeding 30,000 
tons. Of the 1,184,635 tons under construction in Great 
Britain and Ireland at the end of September, 478,650 
tons consisted of motorships while at the same date the 
motorship tonnage being constructed abroad (1,]71,072 
tons) was 636,749 tons in excess of that of the 
steamers. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 1,132,000 H.P.; this 
figure includes 84 sets of turbine engines of about 668,000 
S.H.P. The horse-power of the steam reciprocating 
engines, about 464,000 H.P., represents 15-3 per cent. 
of the total horse-power of marine engines now being 
built in the world. The figures for oil engines aggregate 
approximately 1,897,000 H.P., and comprise 62-6 per 
cent. of the world’s total horse-power of marine engines 
under construction. 

Of the merchant shipbuilding in hand throughout the 
world at the end of September, 1,701,592 tons, or nearly 
59 per cent., are being built under the inspection of 
Lloyd’s Register. Of this total, 1,018,008 tons, repre- 
senting 85-9 per cent. of the tonnage being built here, 
are under construction in Great Britain and Ireland ; 
while, of the tonnage being built abroad, 683,584 ton= 
or 39-8 per cent., are being constructed under the inspec- 
tion of Lloyd’s Register. 
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Rail and Road. 


New G.W.R. Hatr.—The Great Western Railway 
Company is to open a new halt at Four Oaks, between 
Newent and Dymock, on the Gloucester-Ledbury line. 


Nepat Rawways.—A branch line of the Bengal and 
North-Western Railway, which runs from Sakri to 
Jaynagar, on the border of Nepal, is being extended to 
Janakpurdhamby the Nepal Government. 


New Lonpon UnperGrRounD Starion.—Work is to 
begin at once on the new Metropolitan line station at 
King’s Cross. The contract for building the station, which 
is valued at £250,000, has been placed with Edmund 
Nuttall, Sons and Co,, Ltd. 


AMERICAN Freicgut Tratys.—Notwithstanding con- 
siderable opposition from the railways, a Bill has been 
passed by the United States Senate limiting the length of 
freight trains to seventy vehicles. Based on the 1936 
figures, this new ruling will cost the railways about 
90 million dollars a year, according to the Association of 
American Railroads. 


New Locomotives ror CuHrina.-—Some particulars of 
eight new 2-10-2 locomotives built in Belgium by 8.A. les 
Ateliers Mettalurgiques for the Lung-Hai Railway, in 
China, are given in a recent issue of the Railway 
The new engines are for the heavy main line traffic between 
Lienyunkang, Hsuchow, Chenchow Sian, and the new ex- 
tensions to Chengtu and Langhow. Weighing, with 
tender, 200 tons, the engines have a tractive effort of 
55,000 Ib. at 85 per cent. boiler pressure. Leading par- 
ticulars are as follows :—Cylinders, 25jin. diameter by 
28in.; coupled wheels, 4ft. Tin. diameter ; coupled wheel 
base, 21ft.; total wheel base, 41ft.; boiler pressure, 200 Ib. 
per square inch. 


G.W.R. Goops Depots IMPpROVEMENTs.—A number of 
improvement schemes involving an expenditure of £750,000, 
are being effected at several of the Great Western 
Railway Company’s.goods depots. The largest of these 
improvement works is being carried out at the company’s 
depot at Hockley Station, Birmingham, which is being 
entirely remodelled at a cost of over £250,000. It includes 
a new transit shed through which the whole of the inwards 
and outwards goods traffic will be dealt with. Other depots 
upon which work is being done are :—Brentford Town ; 
the New Yard, oopenin Westbourne Park, Paddington ; 
Swansea ; Have ordwest; Penzance; Paddington ; 
Plymouth; Park Royal ; "Greenford ; Slouth; Briton 
Ferry ; and Nancegollan. 


G.W.R. ApporntmMEnts.—The following are among the 
appointments announced recently by the Great Western 
Railway Company :—Mr. K. W. C. Grand, divisional 
superintendent, Swansea, to be assistant to the general 
manager, Paddington ; . G. Matthews, operating 
assistant, superintendent of the line’s office, Paddington, 
to be divisional superintendent, Swansea; Mr. H. 
Peacock, divisional .su tendent, Worcester, to be 
operating assistant, superintendent of the line’s office, 
Paddington ; Mr. J. E. Potter, assistant divisional super- 
intendent, Paddington, to be divisional superintendent, 
Worcester; Mr. R. H. B. Nicholls, assistant divisional 
superintendent, Cardiff, to be assistant divisional super- 
intendent, Paddington. 

Tue Post Orrick Tusk Rattway.—-A recently issued 
Post Office Green Paper recalls the fact that the Post 
Office Underground Railway has now been opened and in 
service for ten years. It is the only railway of its kind in 
the world, and was built to up the transmission of 
mails between certain of the London railway termini and 
the larger district sorting offices. The railway cost over 
£1,750,000 to build. During the course of a year 64 million 
letter bags and 4 million parcel bags are transported over 
the system. It was described in THe EncrIveer of 
February 2nd, 1928, and consists of a steel-lined circular 
tunnel, 9ft. in diameter, fitted with two running tracks. 
It is 6} miles long and has eight stations situated along 
its length, each station being connected with a Post Office 
building or a main line railway station. In addition to 
the electrical equipment required for running the trains, 
each station is provided with plant for the speedy con- 
veyance of mail bags to and from the premises situated 
above. 


LONDON STREET WorRKS PROGRAMME.—lIncluded in the 
programme of street works for the London traffic area for 
the next six months are schemes for the provision of dual 
carriageways on part of the Edgware-road, and the 
building of a new subway road to avoid the level crossing 
at Leytonstone Station. The proposed dual carriageways 
on Edgware-road will extend from a point 200 yards south 
of Montrose-avenue, Hendon, to High-street, Edgware, 
a distance of 2200 yards. Reconstruction works in con- 
nection with the removal of tram tracks are being carried 
out in a number of areas.. The reconstruction of Wands- 
worth Bridge and approaches will be continued. Other 
bridges to be reconstructed include Limehouse Upper 
Entrance (Bridge-road, Poplar), Cricketers’ Arms Bridge 
(Old Ford-road, Bethnal Green), Ladywell Bridge (Lady- 
well-road), and Lewisham Bridge (Loampit-vale). Under- 
ground stations which will be under reconstruction include 
Aldgate, Mild End-road, Finchley-road, and Cambridge- 
road, Bethnal Green. 

L.M.S. Eventne Lectures.—Arrangements have beon 
made for the holding of classes and lectures at fifty of 
the principal centres on the London, Midland and Scottish 
Railway Company’s system in England, Scotland, Wales, 
and Northern Ireland, for over 14,000 employees. The 
curriculum includes block signalling, commercial subjects, 
and lectures on various aspects of the company’s work, 
These railway students will not require to pay fees or 
purchase text-books, and they will be provided with 
reasonable free travel between their homes and the instruc- 
tional centre at which they are attending. Up to the 
present 6700 students have been enrolled for goods and 
passenger station office working_and block signalling, and 
1100 for classes and lectures arranged with universities 
and local education authorities. Last year 7000 attended 
lectures on railway subjects, and it is anticipated that the 
attendance this year will be as good. At the termination 
of each session, prizes and certificates are awarded to the 





Miscellanea. 





Tue Tartitest Burmpryec.—Work recently began in 
Moscow on what is said will be the world’s tallest building. 
When completed it will be 1300ft. high. 


TELEPHONES IN Great Brirarw.—The three millionth 
telephone will shortly be installed in this country, and it 
is expected that another million will be installed by 1942. 
The capital expenditure on telephones is at present about 
150 million pounds 


PRESERVING WINDMILLS IN Essex.—The Essex County 
Council has decided to spend a sum not exceeding £500 
in each financial year, until further notice, upon the cost 
of preserving, maintaining, and managing windmills 
within that county. 


A Hypro-etecrratc ScHeMe wn Koresa.—Work has 
on a large hydro-electric scheme in Korea. It 
involves the harnessing of the river Kyosenko and the 
construction of five power stations, with an aggregate 
output of 353,000 kW 


New Texrie Facrory 1x TurKey.—The third textile 
factory to be built under the Turkish industria! plan was 


20,000 yards of cotton textiles of fine quality, and has been 
built at a cost of about a million pounds. 


A LarGre OxiaHomMA PowER ScHEME.—A hydro-electric 
power scheme, which includes a water conservation and 
flood control project on Grand River, Oklahoma, in the 
United States, has been approved by the Government ; 
20 million dollars have been allotted towards the cost of 
the scheme. 

Tue Screntirric Research Councm.—The Lord Pre- 
sident of the Council has appointed Dr. G. M. B. Dobson, 
Lieut.-Colonel J. H. M. Greenly, and Mr. 8. K. Thornley 
to be members of the Advisory Council to the Committee 
of the Privy Council for Scientific and Industrial Research. 
Professor A. aay Sir Clement D. M, Hindley, and Mr. T: 
Franklin Sibly, have retired from the Council on the com- 
pletion of their terms of office. 


Untrep States P.W.A. ExprEenprrore.—Since its 
inception in July, 1933, to July, 1937, the United States 
P.W.A. has spent 1,677,903,615 dollars on materials, Of 
this sum, nearly 485 million dollars were spent on stone, 
clay, and glass products, and about 457 million dollars on 
iron and steel products. Machinery purchases, not includ- 
ing transportation equipment, totalled just over 288 
million dollars. Of the total, the combined iron, steel, 
and machinery expenditures accounted for 44-37 per cent. 


THe Voica Hypro-ELectric ScHEME.—Preliminary 
work has begun on the Kuibyshev hydro-electric develop- 
ment scheme, which is part of the general plan of building 
on the river Volga a system of dams and hydro-electric 
stations. A dam to raise the level of the river some 30 m. 
is to be built above the city of Kuibyshev, and two power 
plants are to be built. The first with a capacity of 1} 
million kilowatts, is to be installed at the dam, and the 
other, of about 1 million kilowatts, at the derivational 
canal joining the Volga about 70 kiloms. below the dam. 


Wrypmiits ror ELectricity GENERATION.—A note 
in the monthly review of the U.S.8.R. Trade Delegation 
says that a wind-driven electric power station is being 
erected on the Ai-Petri mountain top near Yalta, in the 
Crimea, at an altitude of 1318 m. above sea level. This 
station will be equipped with an 80 m. three-blade wheel, 
and will be able to operate under a wind from any direc- 
tion. The designed capacity of the plant is 10,000 kW, 
to be produced by two units of 5000 kW each. The station 
will be working at full load not Jess than six months in the 
year. 

Unrrep Steet Companies, Lrp.—The directors’ report 
of the United Steel Companies, Ltd., for the year ending 
June 30th last has been issued. It shows that production 
for all groups amounted to 2,418,200 tons of coal, 738,600 
tons of coke, 889,600 tons of pig iron, 1,604,800 tons of 
steel ingots. The extensions in hand at the Appleby 
Frodingham works include two large modern t- 
furnaces, a coke oven battery, and by-product recovery 
plant. Production in the new extensions is expected to 
begin next-year. The annual production jin the-extensions 
will be 200,000 tons of steel, 350,000 tons of iron, and 
300,000 tons of coke. 


DistRrsuTine TECHNICAL INFORMATION.—At the*World 
Congress on Universal Documentation held in Paris last 
August. @ paper was et by Dr. E. 8. Hedges and 
Dr. C. E. Homer on “‘ The Réle of Technical Information in 
Industrial Research and Development.” In this paper 
the authors analysed the functions of an organisation, such 
as the International Tin Research and Development 
Council and déscribed the methods which may be employed 
for disseminating technical information. The publica- 
tions of the Council include results of researches, new 
applications, and monographs on special subjects, and 
miscellaneous papers such as the one named above. 
Copies of any of the Council’s publications may be obtained 
free of charge on application to the Secretary, the Inter- 
national Tin Research and Development Council, Manfield 
House, 378, Strand, London, W.C.2. 


‘Tue CentraL Exectrriciry Boarp.—The commercial 
manager of the Central Electricity Board, Mr. J. W. 
Beauchamp, having intimated his desire to retire at the 
end of the month, the Board has appointed Mr. E. R. 
Wilkinson, at peer ay commercial manager, to 
fill his place. Mr. J. B. M. Gubbins has been a 
assistant cor cial Mr. ‘Wilkinson has been 
on the staff of the Central Electricity Board for nearly 
ten years, first as assistant commercial manager, and 7 
the past three years as deputy commercial 
Previously he served for four years with Merz and McLellan, 
consulting: e eers. He received his technical training 
at the Dick Kerr works of the English Electric Company, 
and subsequently concentrated on power station design, 
operation, and costs of production. He is a member of 
the Institution of Electrical Engineers. Mr. Gubbins, 
who is a Faraday House Gold Medallist and an associate 
member of the I.E.E., has been on the commercial staff 
of the Central Electricity Board since 1930, and for the 
preceding two years was with Kennedy and Donkin, con- 





recently opened at Ataturk. It has an annual capacity of | ©° 


Air and Water. 


Emprre Fiying Boat SEADROMES.—-An agreement has 
been reached between the Indian Government and the 
Gwalior Durbar for the construction of a seadrome for 
Empire flying boats an the Tegra Lake. 

DrtRIGIBLEs IN THE U.S.S.R.—Dirigibles are shortly to 
be put into regular service on a number of commercial 
air routes in the U.S.8.R. It is reported that the dirigible 
“V6” revently flew for 130 hours without refuelling, and 
thus broke the record set up by the “Graf Zeppelin” 
in 1935. 


Brrrise Arrcrarr Carrniers.—When the keel of H.M.S. 
** Indomitable ’”’ is laid in November there will be five 
aircraft carriers under construction in this country. The 
other ships are H.M.S. “ Ark Royal,” which is due to be 
eompleted about next July, H.M.S. “ Ilustrious,” H.M.S. 
* Vietorious,’”’ and H.M.S. ‘“ Formidable.” 


Tue Mayo Composrre Arrcrarr.—The two machines 
of the Short-Mayo composite aircraft have been put 
together, and it is expected that the first trial flights will 
shortly be made. It will be remembered that the lower 
ment, the “‘ Maia,” is a four-engined flying boat, 
and the upper, the “‘ Mercury,” a four-engined seaplane. 


Sure’s Bett ror H.M.S. “ Saerrieip.”’—Included 
amongst the gifts made to the new cruiser H.M.S. “ Shef- 
field,” is a ship’s bell from Sir Robert Hadfield. The bell 
is made of Hadfield’s special “ Era C.R.” non-corroding 
steel, and is thought to be the first bell of its kind made in 
steel. It has a diameter of 22in, and weighs about 24 cwt. 


Russian Navat Equipment Puourcuases.—Reports 
state that U.S:S.R. Government agents are to purchase 
naval equipment.to the value of 50 million dollars in the 
United States. ‘The orders are said to comprise parts 
of warships, including guns, turrets, engines, armour, &c., 
which will be pre-fabricated and despatched to Russia for 
assembly. 

New Lover ror Aim Covunciu..—The twin-engined 

‘** Dragon Rapide,” which the members of the Air Council 
use for their official journeys, has been replaced by a de 
Havilland “86B” four-engined high-speed air liner. 
The new machine, with its four “ Gipsy Six ” engines, 
has a top speed of 166 miles an hour and a cruising speed 
of 140 miles an hour. 


New American Destroyvers.—The United States 
Navy Department has announced that two of the eight 
destroyers authorised under the building programme 
for 1937-38 are to be built at the Boston Navy Yard. 
Four of the destroyers are already under construction 
at private yards. Four-submarines are also under con- 
struction as part of the same programme. 


Inquiry into Conprrions aT Sza.—A committee com- 
posed of members of the National Maritime Board and 
representatives of the National Union of Seamen has 
been set up to consider proposals designed to persuade men 
to return to the sea, and to provide holidays with pay for 
seamen. It has been proposed by the union that for every 
week’s voluntary training, as provided by the scheme 
recently announced by the President of the Board of 
Trade, all seamen who are prepared to undertake it should 
be paid the usual retaining fees of reservists. 


An Unusvat Etecrricatty Driven Drepcer.—An 
unusual arrangement has been adopted for an e‘ectrically 
operated dredger recently completed by Lobnitz and Co., 
Ltd., for the British Guiana Consolidated Goldfields, Ltd. 
The dredger itself is entirely electrically operated. but the 
power. plant comprising two Crossley Premier four-cylinder, 
420 B.H.P. oil engines, is located some 6 





6 miles from 
where the dredger works, The power is transmitted 
to the, r site by cable, which also provi-les the 
current for a machine shop and other services. 


THe French Navat ProgramMMe.—The 1938 pro- 

of French nayal construction includes one new 
cruiser, two aeroplane carriers, six destroyers, and five sub- 
marines. The cruiser will be of 8000 tons, and carry nine 
6in. guns in three turrets. Three of the destroyers will be 
of 1770 tons and _ three of 1000 tons.. One of the five sub- 
marines will be of 1500 tons and the other four con- 
siderably smaller. At present the only aircraft carrier 
in the French Navy is a converted battleship, and the.new 
vessels will be the first of their kind. The estimated cost 
of the new construction is 2930 million francs. 


Tue Sours Wates Ports.—On October Ist there were 
nine vessels of 17,689 tons laid up in the ports of South 
Wales. Only one of these ships belonged to British owners. 
According to the Great Western Railway Company’s 
returns for the four weeks ending September 19th last, 
the total imports and exports of the ports amounted to 
2,231,497 tons, of which imports accounted for 401,721 
tons. The imports and exports for the year up to Septem- 
ber 19th totalled 19,480,842 tons. The number of vessels 
using Welsh ports during the month ended September 
19th was 1670 of 1,112,321 tons net, which compared with 
1613 vessels of 1,092,010 tons net in the preceding month. 
For the whole of this year to that date the number of vessels 
was 14,231 of 10,480,269 tons net, as against 12,651 vessels 
of 9,011,115 tons last year. 

CoMPLETION oF “ ARUNDEL CasTLE ” RE-ENGINING.— 
The R.M.S. “‘ Arundel Castle,’’ the first of the five Union- 
Castie liners to be re-engined and modernised, recently 
carried out extensive trials, and will shortly rejoin the 
South African mail service from Southampton. The four 
funnels of the ship have been replaced by two somewhat 
shorter funnels of modern design, her bow has been 
lengthened by about 15ft. on the water line, and her 
formerly straight stem is now raked in the manner of the 
new mail ships “‘ Athlone Castie ” and “ Stirling Castle.” 
The original propelling machinery has been replaced by 

Parsons triple-expansion single-reduction geared turbines, 

while the passenger accommodation has been improved in 
several respects. Four more Union-Castle mail liners are to 
be re-engined and re-conditioned, when they will take 

their places on the company’s accelerated mail service 

to the Cape. The second of these, the R.M.S. ““ Windsor 

Castle,” is at present in Belfast, while the “ Carnarvon 
Cestle,” ‘‘ Warwick Castle,’ and ‘‘ Winchester Castie,” 








successful candidates by the company. 





sulting engineers. 


will be re-conditioned later. 
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THE PARIS MOTOR 


It had been feared that French motor car manu- 
facturers would have been prevented from showing 
much of technical interest at the annual Paris 
Automobile Salon, which opened in the Grand 
Palais on Thursday of last week and will close on 
Sunday next, October 17th. They have passed 
through a trying period of labour and economic 
difficulties that were not conducive to initiative or 
to the evolution of new ideas, if anything of that 
kind were in preparation, and it was generally 
supposed that the industry was marking time until 
makers could see their way clear to move ahead. 
The difficulties are more of an economic character 
than the result of the new labour situation, which, 
apart from occasional trouble, has been met with 
a fair degree of success by an improved equipment 
and organisation of factories. Where men’s 
output declines in a purely mechanical production 
it can be made good by employing more machines, 
and that course has been followed in the motor 
car industry, which, during the past year, has con- 
siderably extended its equipment of machine tools. 
The exports of cars were quite satisfactory until 
the facilities offered by the currency devaluations 
were lost by rising costs, and if the immediate 
future does not appear to offer much encourage- 
ment there is at least consolation in the fact that 
the attempt being made to remove industrial 
disabilities may react favourably on the motor car 
trade. In these circumstances French automobile 
engineers are proceeding warily and are narrowing 
their problems down to economy in manufacturing 
and running costs, without sacrificing the other 
essential qualities of the car. The cost of petrol 
in France is high, so that the designer has always 
in mind the selling value of low consumption. He 
is no longer tempted to seek solutions in radical 
changes of design; there have been too many 


SHOW. 


failures of apparently sound and promising ideas 


in the Show now. Long experience of what the 
public needs, as well as commercial considerations, 
have placed limitations upon the design and con- 
struction of cars, and makers seek to reach relative 
perfection within these limitations. 

Of the many phases through which the smaller 
cars have passed the most remarkable was probably 
the success of the front wheel drive, which seemed 
to have taken hold of public favour until the two 
companies manufacturing it succumbed to financial 
difficulties and had to be reconstructed, and while 
one of the companies continues to build these cars 
the other shows a car of the rear-driven type. A 
firm which had temporarily retired from the 
industry has now returned with a front wheel- 
driven car, so that the situation remains much as 
it was before, except that the popular favour seems 
to have declined. Preference has settled upon the 
orthodox type of small car, which is the most 
notable feature of the Salon, because makers are 
developing from it a new type of somewhat larger 
car fitted up to provide the advantages of the 
medium touring car. This can only be done by an 
economical use of small engine power. With the 
remarkable progress in the application of pressed 
steel and light alloys the weight of the chassis and 
coachwork has been greatly reduced, as is the case 
in the bigger cars, but in the smaller vehicles the 
result is relatively more important, because it 
allows of greater and more comfortable accommo- 
dation being provided with engines of small 
cylinder capacity, which are themselves refined with 
a view to economy in fuel consumption. One of 
the new examples of the smal] car at the Salon is 
a two-seater with a four-cylinder engine of 747 
cubic centimetre capacity developing 18 H.P. at 
3800 r.p.m. and a declared consumption of 6 litres 
per 100 kiloms. It has a closed pressed steel body 
with accommodation for three persons. The price 
in France, at the present rate of exchange, is 
approximately £90. While makers of small cars 
aim at providing the essential conveniences of the 
medium touring car, the latter, in its turn, is 
endeavouring to include the amenities of the big 
car. This raising of the general level of small and 
medium cars in the way of convenience, economy, 
and carrying capacity is made possible by a con- 
centration on refinements based on long-established 
technical practice and the introduction into the 
smaller cars of improved mechanical methods that 
were formerly only applied to big cars. With 
easier and silent gear changing and, in some cases, 
improved methods of carburetter control, the 
economy of the four-cylinder engine has led to a 
regression of six-cylinder engines, of which there 
are only a few examples among the French cars 
in the Salon. There is a return to overhead tappet 
valves, and the proved efficiency of aluminium 
alloy cylinder heads for heat radiation has encour- 
aged their increasing adoption. In medium cars 
the gear-boxes usually provide four speeds, three 
of them silent and synchronised, and hydraulically 
controlled brakes on these vehicles are not 
uncommon. Some of the medium cars have, in 
fact, all the features of the big cars within the 
limits of their power and carrying capacity. 
Independent front wheels are . becoming more 
general, either supported between two flat springs 
or by various arrangements of rods, levers, and 
helical springs that offer many combinations, and 
notable progress has been made in the suspension 
of frames and bodies, one device for heavier loads 
being in the form of balls of thick rubber open at 
the top for the introduction of a spigot on a covering 
plate bearing the load. There isno departure from 
each maker’s usual design of chassis, but a careful 
and generally useful improvement in details that 
will continue to make for progress in automobile 
construction. The streamlining of coachwork had 
already been carried as far as was deemed desirable, 
so that there is little change in body forms, which 
are all of metal construction, and light alloy sheet 
metal is sometimes used for weight reduction. In 
a few cases the body is made of double sheets with 
material interposed to deaden sound. One innova- 
tion which may be tentative is a thin sheet steel 
body floor of unusual dimensions suspended on 
springs below the rear axle and built up of riveted 
sections to provide a floor pressed longitudinally 
over the propeller shaft, with deep channel sections 
on each side and extending over the wheels, cover- 
ing them to near the ground. The required stiffness 
is, of course, given to the floor by the bending and 
pressing of the parts to be riveted. 

If novelty is wanting in the present Paris Salon, 
the Show is interesting as showing the trend of the 
French automobile industry, which has made 
decided progress. If there is to be any radical 


new fuel developments, which do not appear to be 
imminent. There is a big touring car with a com- 
pact wood suction gas plant packed away in the 
place of the luggage carrier at the rear. Some real 
progress is being made with such gas for lorries, 
and in consequence of the strong inducements 
offered by the French Government to employ 
wood and charcoal suction gas there may be a few 
touring cars running on this fuel, but its future is 
less promising than that of the compression- 
ignition oil engine, the only example of which in 
the Salon, as applied to touring cars, is a German 
vehicle. We have discussed only the French auto- 
mobile tendencies, but it should not be overlooked 
that the success of the Salon depends largely upon 
the exhibits of British and other foreign cars which 
occupy an extensive space in the Grand Palais, nor 
should mention be omitted of the lorries which have 
developed of late years more rapidly than the 
touring car for the reason that they give greater 
opportunities for the now general utilisation of the 
ecompression-ignition engine and, in view of their 
multifarious uses, particularly for military purposes, 
offer a wide field for the initiative of the auto- 
mobile engineer. 


The Earnings of Engineers. 


As in other professions, the difference between 
the earnings of engineers at the top and those near 
the bottom is considerable.. It may, we think, be 
assumed that the relative earnings are pretty 
closely related to the value of the recipients to the 
public. We say the public, not the employer. 
because in the long run it is the public—the users 
or purchasers—that pays. The employer is only an 
intermediary. He has to get from the public the 
money which he distributes amongst his em- 
ployees. It is rather important that that should 
be more frequently remembered. The work- 
people who strike successfully for higher wages 
think they are getting them from the firm, altogether 
forgetting that the firm in many cases consists of 
many hundred shareholders, some in quite a smail 
way of life, who have to meet the added costs out 
of reduced dividends unless they can be recovered 
from the public. We need not pursue this argu- 
ment further on this occasion. It is sufficient. to 
insist that in the industrial world it is, in the long 
run, the public that pays all salaries, wages, fees. 
and other emoluments. That is a self-evident fact 
in the case of engineers employed by munici- 
palities. Their salaries are paid out of the rates, 
and if, as often happens, they are far too low, the 
public is really to blame. But, in general, it is a 
management which assesses the salaries of engi- 
neers and does so by estimating in some more or 
less indeterminate manner the relationship between 
the services rendered by the engineer and what the 
purchasers will pay for them. Naturally the 
employer does not give more than he need, and the 
rate of pay is therefore modified by the law of supply 
and demand ; if there are many engineers with 
similar qualifications, the one whose services can be 
purchased for the least money will be engaged. 

We have been led to these reflections by the 
perusal, in Mechanical Engineering, of one of those 
analyses which Americans are so apt at making. 
It deals with the Earnings of Engineers, and 
embodies the fifth series of results of the Survey 
of the Engineering Profession conducted by the 
U.S. Bureau of Labour Statistics. The period 
actually covered by the report is 1929-34, a period, 
it will be observed, which covers a time of pros- 
perity in America, and the beginnings of the depres- 
sion. That is rather fortunate, for the results are 
likely to be more truly representative than had 
they been taken wholly during a boom or a slump. 
Many of the figures are remarkable. Probably 
many people have thought that engineers were 
more highly valued in the United States than they 
are here. What do the returns show? Out of 
30,000 reporting engineers, it was found that 50 per 
cent. earned less than £700 a year (3412 dollars). 
and that only 10 per cent. enjoyed incomes in 
excess of £1500a year. On the other hand, 25 per 
cent. earned less than £500 a year and 10 per cent. 
less than £350. Between 1929 and 1934 the salaries 
fell by very large percentages—by as much as a 
third and a half in different grades. The order of 
values is quite interesting. In 1929 mining and 
metallurgical engineers were at the top, followed 
by chemical and ceramic engineers, and succeeded 
by mechanical and industrial engineers, electrical 
engineers, and civil engineers in that order. That 
must not be regarded as a fixed order, for in 1932 
and 1934 the relative positions changed. But a 
point of greater significance is that “ consideration 
of the incomes reported by engineers of different 
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formal engineering education did receive a higher 
income,’ yet “ the differentials in earnings, how- 
ever, did not accrue in equal measure for all tive 
professional classes.” It is of particular interest 
to note that while during youth the relative earn- 
ings of college graduates and of * others ’’ was not 
considerable, it increased markedly as the years 
went by. ‘ For example, at five, twenty, and 
thirty-seven years after graduation, the earnings 
of first degree mechanical and industrial engineers 
exceeded by 175 dollars, 925 dollars, and 1322 
dollars those of the engineers of the same profession 
whose college course was incomplete, and surpassed 
by 225 dollars, 1160 dollars, and 1815 dollars per 
year those of engineers with a non-collegiate 
technical school education.”” It would appear to 
be a just conclusion from those returns that college 
training in America is a long-term investment, 
yielding increasing returns. But there are some 
interesting anomalies into which we have not the 
space to enter. They lead the reporters to conclude 
that “graduation from an engineering school is 
no guaranty of a satisfactory income, while there 
is still apparently an opportunity for a man of out- 
standing capacity to secure far better than an 
average engineering income, even though he has 
not attended college.” 

There have always been, and no doubt always 
will be, differences of opinion about the relative cost 
of living in the United States and the United King- 
dom. We have heard Americans contend that it is 


only visitors to their country who find it expensive, 
and that those who are accustomed to its ways and 
habits can live comfortably on incomes no greater 
than those ruling in this country. But probably 
the general impression is in a case of this kind more 
trustworthy than statistical cases, and we suspect 
that if a similar inquiry into the earnings of pro- 
fessional engineers in this country could be made, 
it would show that the figures taken as a whole 
were somewhat lower. Hence when we find that, 
in 1929, in America the average income of graduate 
engineers with ten years experience ranged from 
£700 to £900, we should not be surprised to find that 
the averages in this country were more nearly 
£600 and £800. Such incomes, at under forty 
years of age, may, we suggest, be regarded as satis- 
factory, but unfortunately the difference between 
the highest and the lowest salaries is so great that 
a just average over the whole cannot be struck. 
Even in 1929 when America was still prosperous, 
10 per cent. of the engineers could not hope to earn 
more than £500 to £600 a year, even though they 
stayed in the profession for forty years. In 1934 
the incomes of this class were down to as little as 
£200 per year. From this, the Bureau concludes 
that ‘judged from the basis of money income, 
there can be no question but that the best of a 
group of skilled wage-earners are in a better econo- 
mic position than those who struggle to main- 
tain a position on the fringe of the engineering pro- 
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Lubrication and Lubricants. 


No. I. 


( N Wednesday last, October 13th, a_ three-day 

Conference on Lubrication and Lubricants, con- 
vened by the Institution of Mechanical Engineers, 
was opened in the Storey’s-gate building. ‘The papers 
of the Conference, numbering about one hundred, 
have been divided into four groups, with a Reporter 
for each group. The Reporters have reviewed the 
subject in the light of the papers in their group. We 
reprint below the report by Professor H. W. Swift for 
Group I. 


JOURNAL AND THRusT BEARINGS. 


Journal and thrust bearings are conveniently 
grouped together for the purpose of the present dis- 
cussion because they are at present the only types of 
bearing which can reasonably claim to take advantage 
of pressure film lubrication. The advantages of film 
lubrication are very real, since the frictional losses are 
a mere fraction of those under any other régime, and 
continuous running of bearings at high rubbing speeds 
would be quite impossible without the intervention of 
a fluid film. 

Theory..-The science of film lubrication dates from 
the experimental researches carried out for the Insti- 
tution of Mechanical Engineers by Beauchamp Tower 
in 1883, which led to the classic work of Osborne 
Reynolds published in 1886. Reynolds enunciated 
the principles of the pressure film and developed the 
basic theory of the lubrication of both journal and 
thrust bearings. Twenty years later the mathematical 
theory of the journal bearing was advanced and 
simplitied with the aid of an ingenious parameter by 
Sommerfeld, and the problem of the plane thrust pad 
was so completely solved by Michell that his theory 
forms the quantitative basis of the design of thrust 
bearings to this day. It is a source of gratification 
that both these pioneers are among the contributors 
to this discussion. 

In the field of journal bearings the physical hypo- 
theses of Sommerfeld’s theory have required amend- 
ment in the light of later researches, notably those of 
Gumbel and Goodman, and various assumptions have 
been made regarding the effective length of the 
pressure oil film. The less rational of these are 
gradually being eliminated in the light of measure- 
ments of journal attitude and excentricity, though 
a faesimile of Sommerfeld’s theory has still many 
adherents. For most purposes in design, however, 
the attitude of the journal is a secondary con- 
sideration. The more essential relationships are those 
affecting bearing capacity and friction, and by a 
fortunate dispensation these relationships prove to 
be much the same over the working range of excen- 
tricities whatever theory is followed. 

Before the theory of journal bearings can lay any 
claims to completeness, it must take account of two 
factors which have hitherto defied exact analysis : 
the effect of side leakage and the effect of changing 
viscosity in the oil film. Some progress has been made 
with each of these problems. The problem of side 
leakage has yielded in part to an approximate analysis 
by Boswall and in part to an ingenious electrical 
analogy due to Kingsbury and Needs, which indicates 
in effect that the known leakage factors for the plane 
Michell pad can be applied with fair confidence to the 
journal bearing. The proposal to make use of the 


established data for plane pads in the design of journal 





bearings has received encouragement from experi- 
ments reported by Prandtl and Hanoeg, who have 
found that the characteristics for bearing brasses of 
relatively small are are similar to those for articulated 
plane pads. 

The problem of variation in viscosity due to changes 
in temperature and pressure in the film is common to 
journal and thrust bearings and does not lend itself 
to solution by analogy. Nevertheless, by making 
certain simplifying assumptions, Boswall has obtained 
useful comparative results for the effect of tempera- 
ture changes in both plane pads and journal bearings, 
and American workers have been led to predict an 
improvement in bearing capacity, albeit accompanied 
by an increase in friction, at high pressures. The 
improvement in friction arising under certain con- 
ditions from the use of fatty oils has been explained 
in terms of their relatively flat pressure-viscosity 
relationship, but Needs discounts this in view of the 
advantage which such oils continue to show under 
static conditions. 

Experiment.—On the experimental side of the 
problem of bearing lubrication the intrinsic difficulties 
of technique have taxed the ingenuity and skill of 
many workers, and much of the earlier work must 
now be regarded as exploratory. But, following an 
appreciation of the importance of infinitesimals and 
an improvement in the precision of manufacture and 
measurement, progress has been rapid and the capa- 
city and friction characteristics of bearings under 
steady loads can now be explored with confidence. 
Interesting and varied examples of recent experi- 
mental technique will be found in the contributions 
by Prandtl, Hanocq, Odqvist, Linn, and Sheppard, 
Clayton, Jakeman and Fogg, and Thomson. 

In the past the chief purpose of systematic experi- 
ment has been to ascertain to what extent theory is 
capable of predicting the performance of a bearing 
and to provide interim data useful to the designer. 
The experimental results embodied in the contri- 
butions under review are evidence of the progress 
made. Experiment has established conclusively that 
under film conditions the significance of load, speed, 
and lubricant can be jointly expressed in the dimen- 
sionless product e/Aw. It shows that the extent of the 
pressure film depends on mechanical stability rather 
than the length of available bearing are and that 
excessive bearing are increases the frictional losses 
of a bearing without increasing its capacity. Further, 
it shows that optimum frictional conditions are 
obtained with a bearing surface of approximately 
square proportions and that offset as compared with 
central loads tend to improve the capacity and reduce 
the friction of a bearing. Finally, it shows that film 
thickness and friction in a bearing can now be pre- 
dicted with reasonable confidence by adopting 
Kingsbury factors in conjunction with theoretical 
results. In short, theory and experiment have now 
been brought into sufficiently good agreement to 
inspire fair confidence in each and they have made 
possible the enunciation of rational procedure in the 
design of partial bearings under steady loads which 
gives results in reasonable accord with the more 
advanced current practice. 

Having perfected his technique and effected a satis- 
factory liaison with general theory, the experimental 
worker is now tending to turn his attention to more 





special problems which are of direct interest to the 
designer, but are not at present amenable to theo 
retical treatment, At the present time, particular 
attention is being devoted to the conditions of break- 
down of the pressure film, to the unsteady conditions 
which arise from vibration or cyelic fluctuations of 
load, and, in co-operation with the designer, to the 
development of new bearing materials and lubricants. 

Investigations of the conditions of seizure in journal 
bearings, notably by Clayton and others at the 
National Physical Laboratory, give general support 
to the descriptive theory of film breakdown expounded 
by Heidebroek. It appears that at some value of 
the load criterion depending on the truth and finish 
of the bearing surfaces contact becomes imminent at 
the point of nearest approach somewhat in advance of 
the load line. The more perfect the surfaces the 
greater is the critical value of the load criterion, the 
nearer the point of contact to the load line and the 
lower the corresponding coeftlicient of friction. At the 
critical point metallic contact and wear and the con 
sequent rise in friction can be alleviated by * oili 
ness ’’ in the lubricant. Deficiency in * oiliness.’’ or 
excessive load causes sharp increases in friction and 
wear. It is clearly established that the load criterion 
itself does not determine either the incidence of 
“ boundary ” conditions, the minimum friction or the 
rate of subsequent wear. But a wide field of investiga 
tion is still open and information is particularly needed 
regarding the effect of wear and bedding on the capa 
city of a bearing. 

Turning to the other extreme, another matter of 
concern is apparent. At small values of the load 
criterion there is experimental evidence of systematic 
vibrations which gradually disappear as the load is 
increased. These vibrations are well known to manu 
facturers of turbo-generating machinery, which works 
at high speeds and relatively light loads. Turbine 
manufacturers attribute this vibration in some cases 
to slight want of balance and in others to film con 
ditions tending to perpetuate the natural vibrations 
of the rotor, but its nature is by no means properly 
understood and needs systematic investigation, Since 
the pressure film in a journal bearing is theoretically 
incapable of withstanding a load alternating at half 
the journal speed, it is perhaps significant that 


vibration troubles tend to commence at twice the 
critical speed of the rotor. 
Attention may now be turned to the 


Design. 
bearing designer, whose needs, after all, should be the 
pivotal consideration in any technical study of lubri- 
cation. In a general way the designer realises that 
the more nearly he can apply the principles of hydro- 
dynamic theory and approach the optimum con- 
ditions of film lubrication, the closer will he be to 
perfection. He is familiar with the significance of 
the load criterion, he appreciates the prime import- 
ance of film convergency in the appropriate region, 
and he realises that from the hydro-dynamic stand- 
point there are optimum proportions, bearing ares, 
load lines, and clearances. 

But in the main the designer has not been able to 
rely on theory and experiment ; he has been com- 
pelled to work in the light of his own experience, often 
by trial and error and with only such qualitative 
assistance from theory and experiment as he could 
apply to his special needs. He has, moreover, been 
brought to realise that even when the theory of 
lubrication has been worked out to finality, the design 
of a beats: can seldom be based purely on considera. 
tions of minimum friction and optimum film thick- 
ness, and that many conditions must arise in prac- 
tice where the maintenance of any kind of pressure 
film is technically impossible. 

He realises that the working temperature of a 
bearing is often a primary consideration, not only 
by reason of its effect on the viscosity of the lubricant 
and so on the working excentricity and load capacity, 
but also on account of the distortion which tempera- 
ture differences may produce in the geometry of the 
film. For this reason he is compelled to consider the 
cooling effect of the lubricant, and to face the problem 
of heat transmission through the shaft and bearing. 
In order to ensure a safe working temperature, the 
designer may need to employ for cooling purposes far 
more oil than is required to maintain the lubricating 
film, and he may need to design his bearing to provide 
means of free oil circulation even at the expense of 
load capacity. Since Lasche’s experiments thirty 
years ago, little systematic information has been made 
available regarding heat flow and dissipation from 
bearings, and as running speeds have become higher 
this matter has become increasingly important. 
McKee suggests an approximate expression for heat 
dissipation in terms of temperature rise which differs, 
as it must, according as the bearing is self-contained 
or independently cooled, while Soderberg puts forward 
an empirical formula suitable for turbo-bearings. 

The supply of oil necessary for the pressure film 
of a bearing of known dimensions can now be esti- 
mated with fair accuracy, though it is very dependent 
on the disposition and extent of the distributing 
groove as well as the bearing clearance and speed. 
It is usual, of course, to allow a considerable margin 
of safety on this estimate apart from any cooling 
supply which may be required. 

The mechanism of oi] supply by means of oil rings 
and collars has been successfully investigated by 
Karelitz and Baildon, who have independently drawn 
attention to the advantage of rings with internal 
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circuunferential grooves for high-speed work. Baildon 
also offers guidance in the dimensioning of oil rings 
and shows that radial depth or axial width is a leading 
consideration according as the shaft speed is low or high. 

When mechanical or so-called forced lubrication is 
employed the distribution of oil to the different 
bearings of w single supply system is apt to be uncer- 
tain if it depends on clearances and oil grooves alone 
it is more effectively controlled by means of adjustable 
nozzles in the case of turbo-machinery and by 
separate metering pumps in the case of locomotives. 

True forced lubrication under pressures from 
1000 Ih. to 3000 Ib. per square inch is ernployed on 
certain important bearings to maintain an oil film at 
and near standstill, and continuous lubrication of this 
type which has been introduced on electric coaches 
in Poland is said to lead to economy in the size and 
material of bearings. 

Another consideration which compels the bearing 
designer to deviate from theory is the impossibility 
of attaining geometrical perfeetion under practical 
conditions. As Falz points out, the proportions of 
bearings and their rated capacity have to be deter- 
mined according to the precision and surface finish 
obtainable in manufacture and with due regard to 
the effects of elastic bending, tilting, and imperfect 
alignment on the distribution of load and the geometry 
of the film. 

The truer the axes of the journal and bearing under 


load the more uniform the film and the pressure 
distribution. ‘The more perfect the bearing surfaces 
the thinner the film which can be tolerated with 


safety and the greater the effective capacity of the 
bearing. The narrower the bush the less will be the 
effect of bending and tilting, but, on the other hand, 
the greater the leakage of oil and the lower the basic 
capacity of the. bearing. So-called  self-aligning 
hearings modify the effects of tilting, but are no 
remedy against bending or misalignment of @ series 
of bearings. Self-aligning devices which operate by 
sliding are apt to be uncertain in action, while those 
which depend on rolling contact involve high inter- 
metallic pressures and impair the conduction of 
frictional heat. 

Bearing Materials._-The choice of bearing material 
and lubricant is another matter on which hydro- 
dynamic theory gives little guidance. In so far as he 
is able to ensure operation within the régime of the 
pressure film, the designer is not greatly concerned 
with any physical property of the lubricant except its 
viscosity, for which he can compensate in his design, 
and his chief concern with a bearing material is that 
it should withstand the necessary load without 
deformation and be capable of accurate manufacture 
and high finish. But in the majority of cases where 
bearings require at least to start under ‘‘ boundary ” 
conditions, the designer is glad to take some advantage 
of “ oiliness ” in a lubricant and he has to give more 
careful consideration to the properties of bearing 
materials, 

The ideal bearing material needs a combination of 
almost- incompatible properties. It needs good 
mechanical strength over the working range of tem- 
peratures and sufficient structural stiffness to prevent 
general distortion and yet sufficient plasticity to bed 
itself without wear. It must be capable of high 
surface finish and yet be free from abrasive action 
either in the mass or in its fine products of wear. 
It must have a low intrinsic coefficient of friction and 
high thermal conductivity. No such material has, of 
course, been found, but a good deal of progress has 
been made in recent years towards the development 
of properties most desirable for specific applications, 
and some interesting results have been submitted for 
discussion. 

In engineering practice bronze bearings have been 
generally favoured for heavy pressures and slow 
speeds, particularly where alignment and lubrication 
are good, while white metals have been used with 
higher speeds or less perfect alignment. In the range 
of copper alloys Neave and Sullitt are able to report 
some interesting developments. They find that the 
capacity of bronze bearings can be improved by 
increasing the tin content up to 20 per cent. For 
higher speeds and less perfect conditions plastic 
bronzes have been developed containing up to 25 per 
cent. of lead, and for such heavy duties as are 
encountered in automobile crankshaft bearings a 
thin copper-lead lining is claimed to withstand higher 
loads and temperatures than tin-base bearing metals. 
For medium duties, porous copper-tin bearings 
moulded from powder lend themselves to multiple 
production and are able to conserve oil up to 30 per 
cent. of their volume. 

The specially severe loading on the bearings of 
certain internal combustion engines has led in some 
cases to cracking trouble with tin-base bearing metals. 
This has been diagnosed by Macnaughtan as fatigue 
due in the main to thermal stresses, and he finds that 
the fatigue resistance of these metals over the useful 
range of temperatures is improved by freedom from 
lead and by the addition of cadmium up to 2 per cent. 
The fact that cracking can be largely overcome by 
keeping the bearing temperature low has led Williams 
to the interesting suggestion that bearing life may be 
extended by the use of oils of low viscosity. 

Concurrently with this work on more or less 
traditional bearing metals, important developments 
have taken place in non-metallic bearing materials, 
particularly synthetic resins and vuleanised rubber, 





and in each case mainly with water lubrication. 

Several contributors are impressed by the poten- 
tialities of fabric bearings. For severe duties, such 
as rolling mill bearings, synthetic resin is being 
employed, built up with fabric into laminated form, 
while for less onerous duties it is often moulded with 
felted fibres and sometimes with graphite. The 
laminated type involves certain obvious limitations 
in design, but, on the other hand, its capacity is rated 
as high as bronze or Babbit metal, and in rolling mill 
applications it has been found superior as regards 
friction, durability, and general performance. 

On account of their tendency to flow, all plasties 
require adequate backing and framing by the bearing 
shell, and on account of their low thermal con- 
ductivity they require an adequate and continuous 
supply of water for cooling purposes. Grease is 
sometimes injected to prevent corrosion when shut 
down and to facilitate starting, but this has been 
found unnecessary if a closed system of circulation is 
adopted in conjunction with soluble oil. On the 
Continent the swelling effects of water and oil have 
received attention, and special rules have been 
formulated to make allowance for this in fabric 
hearing design. 

Rubber-lined bearings are specially suited to water- 
exposed conditions which have in the past provided 
the traditional field for lignum vite. Brazier and 
Bowyer have found that with water as combined 
lubricant and coolant a suitably designed rubber 
bearing compares favourably with metal bearings 
in the matter of friction, and can withstand high 
pressure at moderate speeds. As in the case of fabric 
bearings, it is important to ensure adequate water 
circulation, and for this reason when water is supplied 
under pressure helical grooves are often provided on 
the bearing surface. For general purposes, a fluted 
or polygonal bearing surface is favoured, in spite of 
tests at the National Physical Laboratory, which show 
that a plain cylindrical rubber bush with good clear- 
ance produces considerably less frictional resistance. 


Thrust Bearings.—If there is one type of bearing 
which owes more than any other to analytical theory, 
it is the pivoted-pad thrust bearing. Designers, 
represented in this instance by Dawson, Gibson, and 
Kraft, are fully conscious of their indebtedness to 
Michell and those who later elaborated his theory, 
and it is significant that the proportions and pivot 
location shown in Michell’s original patent specifica- 
tion are still standard practice. Approximately 
square pads are pivoted about 4/10 their length 
from the leading edge by some form of point or line 
support according to the thrust to be transmitted. 
The pads are usually not less than ten in number and 
are of steel or bronze with white metal linings. Pres- 
sures up to 450 lb. per square inch and mean rubbing 
speeds upto 170ft. per second are commonly employed. 
Except for vertical shaft applications where the full 
thrust is effective from standstill, these figures are 
only limited by the means for heat removal. In a 
thrust bearing of normal design the pivotal con- 
struction is not favourable to heat conduction from 
pads to housing ; consequently, greater reliance has 
to be placed on the oil for cooling purposes than in a 
journal bearing, and it is all the more necessary that 
the oil circulation should be determined on the basis 
of heat disposal. 

The problem of equal partition of the load between 
the several pads of a thrust bearing does not now 
present serious difficulty ; some form of elastic back- 
ing or automatic compensation is sometimes incor- 
porated, but, in the main, reliance is placed on accurate 
multiple production. 

Accuracy in machining has also contributed to the 
success of the tapered-land thrust bearing, used by 
one large American firm for steam turbines of all 
sizes. Appropriate tapers for the lands in the radial 
and peripheral directions are determined from 
theoretical principles, and tests show that the taper 
should be greatest at the outer and least at the inner 
circumference. These bearings carry ratings of the 
same order as the pivoted-pad type. 

The pivoted-pad principle has been applied with 
some success to journal bearings, resulting in a bear- 
ing which is economical in space and independent of 
the direction of loading. The capacity of these bear- 
ings is determined largely by considerations of heat 
disposal, and is otherwise only limited by the rigidity 
of the component parts and the strength of the pivots. 
Pivots with spherical seatings have been proposed 
by Michell with the purpose of improving the con- 
ditions of heat transmission, and at the same time 
increasing the strength of the bearing. When a bear- 
ing of this type is required to operate in either direc- 
tion of rotation, it is desirable to change the position 
of the pivotal axis. In the Nomy bearing this is 
effected by causing the blocks to rotate with the shaft 
and mounting them so that they tilt to form a con- 
vergent film in either direction. 

Returning now to the more general aspect of film 
lubrication, the extent to which the designer is able 
to rely on theory and experimental research and the 
extent to which he has to depend on practical experi- 
ence and service tests may well be illustrated from 
contributions which deal with practice in three widely 
different bearing applications — turbo-machinery, 
internal combustion engines, and locomotive axles. 

Turbo-generator Bearings.—Guy and Smith have 
compiled a comprehensive statement of the practice 
of the principal steam turbine manufacturers in this 





country and Soderberg shows that a similar practice 
is followed in Ameriea. Owing to their high speeds 
and moderate pressures, turbo-generator bearings 
afford specially good opportunities for the application 
of hydrodynamic principles, and general practice 
employs bearing arcs up to 120 deg. ratios of axial 
width to diameter of about 14, clearance ratios of 
2/1000 or more and frequently a substantial relief in 
the upper half. The main problem in turbo-generator 
bearings is heat disposal rather than power loss. The 
adopted relationships between heat Joss and tempera 
ture rise are purely empirical and the formule for 
computing heat loss are themselves partly empirical, 
since they need to take account of losses in the idle 
bearing arc and also, in the case of turbines, of heat 
conduction from the steam. The actual oil flow is 
normally much in excess of that theoretically required, 
a relatively smal] proportion passing through the 
film proper while the remainder is circulated in a 
systematic way for the purpose of heat removal. In 
this connection interesting developments may result 
from an encouraging series of tests on a shop turbine 
reported by Samuelson, in which water containing 
2 per cent. of soluble oil was successfully used as a 
lubricant. This is of special interest in connection 
with the fire hazard which is discussed by Chittenden. 
The problem of oil film vibration, which is of special! 
concern to designers of turbo-bearings, has sometimes 
been solved by reducing the bearing are or intro 
ducing a self-imposed load as in the Newkirk bearing. 

Internal Combustion Engine Bearings.—1n com- 
parison with turbo-generator bearings the main and 
crank pin bearings of internal combustion engines 
can rely very little on hydrodynamic theory at the 
present time. Their design is therefore largely based 
on experience and trial and there is a marked reticence 
in some quarters to disclose the methods employed. 
The empirical character of these methods is ascribed 
by Taylor partly to want of rigidity in the bearings 
and uncertainty of the relationship between heat 
dissipation and temperature rise, but more particu- 
larly to the cyclic fluctuations of the bearing load, 
which incidentally prove surprisingly beneficial to 
bearing capacity. Mickelsen gives evidence that in 
high-speed engines the inertia forces predominate over 
those due to combustion to such an extent as to form 
the better basis for design. In order to maintain a 
pressure film under the very heavy loads encountered 
in these bearings full advantage is taken of the avail- 
able bearing surface and oil grooves are avoided as 
far as possible. Dicksee has emphasised the dis- 
advantage of the ordinary system of forced lubrication 
from this standpoint and also because of the unneces- 
sary circulation of dirt which it involves. 

Railway Azle-boxes.—Railway axle bearings, 
although they inspired some of the earliest research 
work on film lubrication, have not in the past profited 
greatly from it. Difficulty in achieving pressure film 
congitions has arisen partly from the necessity for 
starting with full load on the crown of the bearing 
and partly from the practical mconvenience of 
ensuring a profuse supply of oil. Stanier poimts out 
that the horizontal component of load on the coupled 
axles gives them some advantage over the axles of 
carrying wheels as regards starting conditions, but 
its variable character complicates the problem of 
locating the distributing grooves. In more advanced 
practice locomotive bearings are supplied from a 
mechanical Jubricator or auxiliary oil box in addition 
to the worsted spring pad, and temperature measure- 
ments reported by Stanier suggest that film lubrica- 
tion is probably attained when running at speed. 

The running qualities of the more important 
bearings have been improved by keeping bearing 
pressures below 200 Ib. per square inch and by 
reducing the bedded arc to 90 deg. Laboratory tests 
have been made with multiple brasses to accom- 
modate variations in the direction of load. 

Self-contained devices to improve starting and 
running conditions by ensuring immediate and profuse 
oil supply appear to be more popular on the Con- 
tinent than in this country. The Isothermos axle- 
box employs dise lubrication with overhead supply 
channels, while the Peyinghaus bearing deseribed by 
Petree relies on an under-brass clear of the journal, but 
close enough to retain an oil reserve when standing. 

The three bearing applications just discussed 
support a feeling which is borne out generally by the 
contributions to this Group, that no bearing appliea- 
tion is so simple that it can rely entirely on theory 
or so intractable that theory can afford no help. 

There are many fields open for investigation, both 
theoretical and experimental, and many unsolved 
problems to which attention has been drawn by con- 
tributors. Some of these are within the scope of the 
ordinary laboratory, while others require close 
collaboration between the designer and investigator, 
and a few, notably those relating to turbo-bearings. 
can only be successfully undertaken by extensive 
co-operative research. 

While so many problems remain unsolved and so 
long as technical progress in engine and machine 
design is limited by bearing considerations there is 
no room for complacency, but there is some comfort 
in being able to conclude with the thought that the 
designer on his part has become conscious of the value 
of research, while theorists and experimenters appre- 
ciate the complexity of the designer’s problem and 
realise that ‘‘ there are more things in heaven and 
earth than are dreamt of in our philosophy.” 
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Obituary. 
SIR JOHN DEWRANCE, G.B.E. 


By the death of Sir John Dewrance the engineering 
world has been deprived of one of its most dis- 
tinguished engineers. He died at his home in 


Thetford on Thursday, October 7th, at the age of 


seventy-nine. 

The son of John Dewrance, a railway pioneer, he 
was born on March 13th, 1858, and was educated at 
Charterhouse and at King’s College, London, of which 
he was elected a Fellow. His father erected the 
* Rocket * for George Stephenson, and assisted 
at its trials at Edgehill. Afterwards, he became 
locomotive superintendent of the Liverpool and 
Manchester Railway, and, in association with 
Joseph Woods, the engineer of the line, started as an 
independent engineer. Joseph Woods died in 1842, 
whereupon Dewrance changed the title of the firm to 
his own name, which it has borne ever since. In 1861 
he died and left to Sir John Dewrance the business 
of Dewrance and Co., engineers. 

A pupil of the late Colonel Davis, Sir John won the 
Watt Medal and a Telford Premium of the Institution 

_ of Civil Engineers, of which he was a member, for work 
in connection with the corrosion of marine boilers. 
He took out no fewer than 114 patents for engineer- 
ing inventions, the first when 
he was nineteerm years old. When 
he was quite young he formed a 
friendship with the late Dr. George 
Gore, F.R.S., the author of many 
published works, who implanted 
in him an affection for scientific 
research. Although his education 
at Charterhouse had been mainly 
classical, he had studied chemistry 
very thoroughly at King’s College, 
London. In 1880 he started a 
research laboratory and took over 
Professor Barff’s assistants. and 
apparatus, and worked up his pro- 
cess for protecting iron from rust. 
Lubrication experiments occupied a 
special assistant for some time, and 
eventually Mr. Beauchamp Tower's 
results were carried forward until 
a bearing was produced which 
showed 2000 lb. on the gauge 
when running in one direction and a 
high vacuum when run in the oppo- 
site direction. Some of these results 
were published by the Institution 
of Civil Engineers, but the experi- 
ments were continued thereafter. 
In 1882 an ingot of aluminium was 
produced in his laboratory by 
means of electrolysis at a time when 
the market value of that metal 
was so high that its use was very 
restricted. The properties of the 
alloys and- the.effect of the tempera- 
ture at which they were poured 
into the mould were also studied. 

As mentioned above, he worked 
for some time upon the subject of the 
corrosion of marine boilers, and as 
a result was able to explain how 
magnesium chloride contributed to 
the corrosion and the necessary 
tests, and the remedy. A few years 
before the war he closed his research 
factory, but did not give up his 
interest in research. 

In later years he became deeply 
interested in standardisation. Re- 
viewing the past of mechanical 
engineering in his _ Presidential 
Address to the Institution of 
Mechanical Engineers, he said it was evident 
that an enormous amount of energy and opportunity 
had been wasted by failure.to exercise more care in 
arriving at well-considered standards at the earliest 
possible time. Had the British Engineering Standards 
Association been in existence, it might have prevented 
the great *‘ Battle of the Gauges.’’ The present rail- 
way gauge of 4ft. 8}in. was arrived at in the crudest 
possible way. Brunel quite correctly contended that 
it was too narrow, but unfortunately he went to the 
other extreme, and his broad gauge was too wide. 
No other railway followed the Great Western, and 
the inconvenience of not being able to handle traffic 
soon compelled that company to lay a third rail as 
far as Bristol. Sir John Dewrance could remember 
the Bristol and Exeter and the Cornish Railway when 
no stock other than the broad gauge had passed over 
its rails other than in a trolly. Again, had the 
Standards Committee existed, Sir Joseph Whitworth 
would not have arrived at his standard screw threads 
without more consideration. 

Sir John Dewrance was strongly of the opinion 
that a very broad view should be taken in research 
work and that industrial research associations should 
be encouraged in every possible way. He pointed out 
that even to-day the real value of new knowledge 
gained by research is not properly appreciated, 
probably as a result of the fact that new knowledge 

comes to us in a form not easily understood or applied, 








and mankind is still to an extent prejudiced against 
change. Everyone who uses knowledge successfully 
ought to do sometliing to obtain further new know- 
ledge. The habit of deduction should of itself be 
studied, and, if possible, be reduced to a scientific 
basis, since without such a habit the human mind runs 
in a groove and cannot grasp the new truths that 
hover on either side of that groove. 

Sir John Dewrance was elected in 1899 chairman of 
Babcock and Wilcox, Ltd., which post he held until 
last July, when he retired, but retained his seat on 
the board. He was also chairman of the original 
pioneer companies for the development of the Kent 
coalfield, of Kent Coal Concessions, and other allied 
companies. He was High Sheriff of Kent in 1925. 
From 1920 to 1926 he was President of the Engineer- 
ing and Allied Employers’ National Federation, and 
in 1923 President of the Institution of Mechanical 
Engineers, of which he was made an honorary member 
in 1931. He was President of the Institute of Metals 
from 1926 to 1928 ; an Associate Member of the Royal 
Engineers’ Board ; an Hon. Member of the Institute 
of Royal Engineers ; a Member of the Institution of 
Naval Architects, the Lron and Steel Institute, and 
other learned societies. He was Master of the 
Armourers’ and Braziers’ Company in 1923, and was 
the third oldest member of that Company. From 
1920 to 1930 he was a Governor of the School of 
Economics, and he was a Member of the General 





Sir JOHN DEWRANCE 


Board of the National Physical Laboratory, of the 
Engineering Research Board, and of the Commerce 
Degrees Committee of the University of London. 
During the war he was a member of the Advisory 
Committee of the Treasury, the Ministry of Munitions, 
the Ministry of Labour, and the Department of 
Overseas Trade. He was made a K.B.E. in 1920 and 
promoted to G.B.E. in 1928. 

Sir John gave much of his valuable time to the 
Institutions, particularly the Institution of Mecha- 
nical Engineers. He combined to a degree unusual 
in engineers great technical ability and scientific know- 
ledge with business acumen, and was thereby of great 
value to a great organisation. He was Chairman of 
the Finance Committee of the Institution for several 
years, resigning in 1930. As chairman of various 
committees he was looked up to and respected by all 
who acted with him, none of whom could fail to appre- 
ciate the ‘grasp he secured of any subject he took 
up. Even in late years, when increasing age and fail- 
ing health were beginning to tell upon him, he main- 
tained his interest in the work of the Institution of 
Mechanical Engineers, and as often as possible took 
the chair at the meetings of the Research Com- 
mittees on Alloys and on Cutting Tools, which he held 
to the last. In a sense, it may be said that with his 
death the Institution of Mechanical Engineers suffers 
the severance of one of its closest links with the earliest 
days of its existence. His father, as we have already 








noticed, was associated with George Stephenson, and 
through him. with the Institution. Thus the chain 
was completed by him between the first President and 
the present life of the Institution. We may add, also, 
that a bond between him and this paper also existed, 
for his father was associated with Edward Healey, 
who took a deep interest in railway development, and 
was intimate with Stephenson. John Dewrance, sen., 
and Edward Healey decided to take up the sale of 
the Bourdon pressure gauge, and as Kdward Healey 
could find no organ that satisfied him as a medium for 
advertising the gauge, he resolved to found THe 
ENGINEER, partly for that specific purpose, and 
partly because it was made manifest by his search 
that a paper of the kind was wanted. The first 
number appeared on January 4th, 1856, but neither, 
then nor subsequently was there any propaganda for 
the gauge in its pages ! 








Literature. 
By T. G. Rose, M.I1. Mech. KE. 
London, 1936. 


Business Charts. 
Sir Isaac Pitman and Sons, Ltd. 
Pages LOO. Price_7s. 6d. net. 

THE importance of being able to convert statistical 
records into a form that can be readily appre- 
ciated, and their implications understood, is a problem 
ever before engineers and business 
executives alike. The use of satisfac- 
tory graphical methods is a valuable 
asset in the workshop and factory, 
but before applying them a careful 
study of the different types is essen- 
tial, as charts can be so prepared 
as to be misleading rather than 
helpful. 

** Business Charts” has been 
written in a very clear manner, and 
many useful suggestions are made 
so that a perusal of it’ is recom- 
mended to all who are anxious to 
apply charts to their business, The 
aim should always be to make them 
of such a character that everyone 
concerned may take a _ practical 
interest in their application ; the 
use to which they are to be put 
should be a factor in determining 
the type to be adopted. For the 
uninitiated the bar chart is the most 
convincing, whereas those who are 
more conversant with the use of 
charts will find far more information 
embodied in the Gantt or Z charts. 

In preparing a third edition of 
this valuable little work, the author, 
however, has made certain addi- 
tions, the principal of which is the 
inclusion of a section dealing with 
Gantt charts, which he clearly and 
briefly describes, and he wisely 
advises those who use them to 
to avoid any attempt to force 
them into covering ground for which 
they are not really useful, for 
certainly they are only applicable 
in a somewhat limited field. 

The iact that equal divisions of 
space on a single horizontal line, 
while representing equal divisions 
of time, also represent varying 
amounts of work scheduled, and 
varying amounts of work done, tends 
to make the charts appear compli- 
cated to those who have not been 
in the habit of using them ; but they 
can and do prove very valuable in 
that the knowledge of what 
should happen, what has happened, 
and when it happened, promotes the necessary action 
which may prevent disappointment in the future. 

It is noticed that in the chapter dealing with some 
general rules for graphics, the present edition has 
the. rules themselves printed in heavier type—a 
definite improvement. In connection with the rule 
for making all charts uniform as to size, the author 
has elaborated his suggestions, and indicates the 
different ranges obtainable. 
standard cards, 6in. by 4in. in size, for those charts 
that require periodical examination; these cards 
can very conveniently be kept in a standard filing 
cabinet. 

Opportunity has been taken to revise and enlarge 
the useful bibliography at the end of the book, and 
we consider that the author has been well advised 
in now including a few books in which charts are 
largely made use of, for he truly says that much may 
be learned in ‘ practical charting work” from a 
study of treatises on management planning and 
kindred problems, which are illustrated by charts 
of many different types. 

It is suggested that there is a large number of 
engineers who are fully alive to the value of charts 
in many fields of industrial enterprise, and yet have 
not acquired the art of keeping them efficiently, 
or even using them as fully as possible. A careful 
study of this little work will tend to put them on 
right lines, as well as providing fresh lines of thought. 


He advises the use of 
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Dusseldorf ‘‘Nation at Work”? Exhibition. 


No. 


MWE Reichsaustellung ‘* Schaffendes Volk,’ which 

was opened in Diisseldorf on May 8th, and which 
closes during the present month, is an exhibition of 
more than ordinary interest. It is designed to show 
the German nation at work in the midst of the new 
technical developments which have taken place since 
the announcement of the ‘‘ Four-Year” Plan by 
the Fiihrer and Reichskanzler Herr Hitler at the 
Party Rally held in Nuremburg in 1936. Under that 
plan, a programme of national self-sufficiency was 
outlined and put into operation, the goal of which is the 
utilisation to the full of Germany’s own raw materials, 
and the exclusion as far as possible of all materials 
of foreign origin in so far as they can be replaced 
hy the productions of Germany’s mines, engineering, 
chemical, and textile works. The carrying through 
of this plan, while an event of both economic and 
political import for the nation, has exercised a far- 
reaching influence in the sphere of technical design 
and construction, and, as pointed out by General 
Goring in a speech made at the opening of the 
Exhibition, it may well mark, the beginning of a new 
technical age which will play an important réle in 
the future not only of German industry, but also 
international trade. The Exhibition embraces not 
only industry and commerce, but town planning, 
land settlement, and garden design. 


I. 


visit to the Exhibition, and shows how raw materials 
are increased in value by the work put into them 
by the hand and brain of the miner, metallurgist, 
engineer, and chemist. The idea is made clear by 
four open tower-like structures dedicated to wood, 
coal, metals, and products of German non-metal- 
liferous mines and quarries. The ennobling of the 
raw material by the work spent upon it is well illus- 
trated by the transformation of iron into highly 
finished steel products, such as a watchspring; of 
wood into a modern aeroplane airscrew ; of coal into 
oil and fine chemical products, and mineral earths 
and salts into glass, porcelain, and pottery. The 
processes involved are described by wall paintings, 
and the important inventions and steps in manufac- 
turing processes are noted with the names of the 
principal inventors. On platforms within the open 
towers, examples of raw materials, intermediate 
products, and finished products are displayed, while 
in an adjoining hall typical examples of modern 
products are arranged. These include a Zeppelin 
ring made in duralumin, various aeronautical exhibits, 
such as airscrews, aeroplane wings, control instru- 
ments, &e. Attention is drawn to the production 
of liquid fuels from solid fuels by the processes 
developed by such pioneers as Bergius, Fischer, and 
Tropsch, and the more recent progress recorded 





To the engineer considerable interest is offered 





by the display on a larger scale than at the 1937 
Berlin Motor Show and the Leipzig Fair of the 
substitute raw materials and synthetic substances 
which have now gained a permanent place in present- 
day German productions. An opportunity is also 
presented of seeing the production of iron and steel 
and its forging, finishing, and assembling under 
actual works conditions. The newest productions in 
road, rail, and air transport are well represented, 
while particular attention is drawn to the necessity 
of simpler designs, to the reduction of weight by 
welding, and to the increasing use of light alloys and 
plastics. 


THE EXHIBITION SITE. 


In past years Diisseldorf has been the centre of 
several exhibitions of national interest. They include 
the Industrial Exhibition of 1902, with an area of 
about 130 acres and the *‘ Gesoli ’’ Exhibition of 1926, 
of 80 acres; but the present Exhibition is much 
larger with an area of close upon 190 acres. To house 
the Exhibition buildings, which number over forty- 
two halls, a new part of the town—the * Schlageter- 
stadt ’’-—-has been enclosed with a Rhine frontage 
of over a mile, while an Exhibition town of ninety-six 
model houses has been built and laid out with gardens 
along with aw settlement of working-class houses and 
garden plots, in order to illustrate what is being done 
in Germany in connection with the latest housing 
schemes. The amusement side has not been neglected, 
and a large amusement park has been created which, 
with swimming pools, restaurants, light fountains, 


and dancing facilities, makes the Exhibition an 
ideal place for evening entertainments. 
Tut TECHNICAL EXHIBITS. 

The basic idea underlying the Exhibition is 


excellently illustrated in “The Hall of Honour of 
an Industrious People,’”’ which was designed by the 
Verein Deutscher Ingenieure, the Verein Deutscher 
Eisenhiittenleute, the Verein Deutscher Chemiker, 
and other scientific and technical societies and insti- 
tutions. The architect was Dipl. Ing. Graubner, of 


Stuttgart, who was assisted on the artistic side by 
Herr Janssen, of Diisseldorf, and Herr Geissler, of 
Koln. 





This hall marks the starting point of any 





by the production of artificial rubber and the synthetic 


substances and plastics which are to be found in 
almost every section of the Exhibition. 

Before dealing with these materials we propose to 
describe the special halls which were built and 
equipped in order to show the various processes in 
the production of steel and iron in its different 
forms, and its casting, forging, and machining. 


THE “STEEL AND [Ron ”’ HALL. 

On page 420 we reproduce three views in the 
special hall for iron and steel manufacture, while on 
the same page and also in Figs. E and F some views 
of the hall devoted to machinery and machine tools 
are given. 

The Hall for Steel and Iron was constructed 
by the Dortmunder Union Briickenbau A.G. to the 
design of Dipl. Ing. Hiinnebeck, and the building 
was completely erected in a little over six weeks. 
It has an unsupported span of 85 m. with a length of 
45 m. and a height of 14 m. to the centre of the roof. 
At either end of the span are two smaller structures 
running the full length of the hall, which have 
two stories and a width of 8m., which serve as 
a buttress to the main building at each end of the 
span. The main girders, as shown on page 420, 
are of the triangular corrugated arch design, and aresix 
in number. They are connected by tie bars at each 
end of the building, which, after erection, were pre- 
stressed, so that the troughed plates forming the roof 
girders were freed from bending moments. Additional 
stiffness is given to the roof by the latticed girders 
which span the roof at 6m. intervals. The gable 
ends of the building take the form of a steel 
skeleton, which is attached to the roof girders in a 
manner that allows for temperature changes. The 
walls are plated with steel to a height of 5} m., and 
glazed above with patented glazing. Ventilation is 
provided for by slots in the roof girders and by suit- 
able window openings in the glazed portions. 

For the erection of the furnaces, rolling mills, and 
other machinery, and its eventual dismantling, it was 
necessary to design a crane equipment of special 
character. This work was entrusted to the Demag 
A.G., of Duisburg. The type chosen (see engravings 
on page 420) was the Demag patented suspension 
crane. It is suspended from the I _ beams, 





Contrary to usual practice, the Demag 
cranes are not worked on runways rigidly fixed to 
the ceiling, but the runways are so designed that they 


referred to. 


are able to swing slightly within certain limits. By 
this means any sticking of the crane through the 
binding of the flanges of the truck wheels is avoided. 
There are two of these arranged to cover the whole area 
of the hall by the help of crabs. One of the cranes, 
Fig. 1, p. 420, has a span of 15 m., and is suspended 
from three runways. ‘The second crane, with a span of 
74 m., Fig. 2, has only two runways, and by the assis- 
tancé of a junction track it is possible for it to reach 
the corners of the hall which could not have been so 
well served by standard overhead travelling cranes. 
The suspension cranes are, it is claimed, some 60 per 
cent. lighter than standard overhead travelling 
cranes. 

All the track wheels of the suspension cranes and 
crabs are equipped with ball bearings, and as the 
flange friction is reduced to a minimum by the adop- 
tion of the swinging attachment of the runways, the 
frictional resistance when travelling is very little. In 
practice it has been demonstrated that with loads up 
to 2 tons and cranes of not too wide a span, the load 
can easily be travelled by one man simply pushing 
or pulling the load. In view, however, of the hot 
materials to be carried and the very large spans, it 
was decided for purposes of the exhibition hall to 
adopt the electric travelling drive, by which all the 
movements can be controlled either direct from the 
floor or from driver’s cabs on the cranes. 

_It was found that the erection of the entire crane 
equipment with the junction track and the travelling 
crabs was a comparatively simple job. All connec- 








serving as tie rods for the arched roof previously 





tions were clamped so that there was no need for 














Fics. 5 AND 6—MACHINE TOOLS AND MECHANISM MODELS IN THE MACHINERY HALL 


drilling or riveting on site, and the installation was 
completed in a very short time. We noted the use 
of the cranes when pouring hot metal, &c., and they 
appeared to fulfil all requirements in an excellent way. 

Brief reference may be made to the series of exhibits 
in the hall. They comprise a small electric carbon 
electrode tilting furnace arranged for melting steel 
and cast iron, which is carried through according to 
a daily programme. The casting, stripping, and forg- 
ing of the small steel ingots is shown, and the rolling 
of small bars in a modern type of rolling mill. A com- 
plete ironfoundry is in operation, and there are fre- 
quent demonstrations of cold rolling of steel strip, 
and wire drawing. A fully equipped chemical and 
testing laboratory shows the chemical and physical 
controls for steel works and foundry practice. At 
one end of the hall frequent films are shown to illus- 
trate typical scenes in modern works practice, and 
the use of steel and iron in industry. 

Before passing to the many interesting examples of 
steel and non-ferrous metal construction which are 
shown in this and other halls, some mention should 
be made of the carefully chosen and well-arranged 
exhibits in the Machinery Hall. 


THE MacuHinery HALt. 

Typical views of the Machinery Hall are- repro- 
duced in Figs. 5 and 6 and on page 420. The exhibits 
have been specially grouped to illustrate the principal 
operations in modern machine shop practice, with 
the machines operated as far as possible under actual 
works condition. An outstanding machine (see 
Fig. 5) is a large double-column boring and turning 
mill on the stand of Schiess-Defries, of Diisseldorf, 
which is designed to take work up to a diameter of 
6 m. and 3-2 m. in height, weighing up to 50 tons. 
It is driven by a 70 B.H.P. motor, and is equipped with 
the firm’s latest push-button controls and safety 
attachments. The other exhibits on this stand 
include a high-speed vertical boring mill equipped to 
illustrate the use of Widia and special high-speed 
tool steels. This machine has single-lever control 
for all traversing motions. A 300mm. centres special 
lathe, with a distance between the centres of 2-5 m., 
is also shown in operation. Another large exhibit is 
a Waldrich planer. It has a machining length of 
10 m. with a work height of 1-5m. and a width of 
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1-85m. A Ward-Leonard drive is employed, giving a 
wide range of table speeds. The Naxos-Union of 
Frankfort is showing a large roll grinding machine, 
with a grinding length of 6 m. and a grinding diameter 
of 1-6 m., capable of taking work up to about 40 tons. 
Other machines on this stand include a surface 
grinder, with a magnetic rotary table, having a work 
diameter of 1-5 m., and a large electrically driven 
plunge-cut grinder for crankshafts and crank pins. 
Various grinders fer hard materials are also shown. 

Among the forging machines we may mention a 
new design of horizontal forging press on the stand 
ot Maschinenfabrik Sack, of Diisseldorf, which was 
shown making bicycle hubs direct from bar at the 
rate of about 100 per hour. Several swaging hammers 
were on view on the stand of Hydraulik G.m.b.H.., 
of Diisseldorf, and these included a new type of 
hydraulically operated double-swaging hammer, in 
which the upper and lower hammers give a combined 
blow of 4000 m.-kilos. There is a 400-ton forging 
press, and the machines are served by a 200-atm. 
air pressure hydraulic accumulator plant. Smaller 
machines we noted were radial drills by Herman 
Kolb, of K6ln, cold sawing machines by Gustav 
Wagner, of Reutlingen, and welding machines by 
Soag. Frederick Flender, of Bocholt, shows a typical 
group of modern industrial drives. As will be seen 
from Fig. 6, there is a well laid out display of mechan- 
isms, which have been brought together by the 
R.K.W. or Reichs Kuratorium fiir Wirkschaftlichkeit, 
and the A.W.F., or Ausschuss fiir Wirtschaftliche 
Fertigung. These exhibits have been drawn from the 
technical schools in various parts of Germany, and 
from the teaching models of more than eighty firms. 
They are designed to illustrate the basic forms of 
mechanism and their use in modern industry. 

(To be continued.) 








Automatic Water Softening Plant. 


THE base-exchange water-softening plant installed 
by the Permutit Company, Ltd., at the West Cheshire 
Water Board’s Poplar Grove pumping station is designed 
to soften a bore-hole water having a hardness of 16 deg. 
English. The plant is arranged to reduce this hardness 
to 9-5 deg. English. This result is obtained by blending 
a certain quantity of hard untreated water with the zero 
softened supply. The installation at present comprises 
five fully automatic pressure type “ Permutit ” units 
with a total output of 415,000 gallons of zero soft water 











SATURATED BRINE STORAGE TANKS 


per regeneration. The plant is claimed to be unique m 
that it is the first fully automatic zeolite installation to 
be laid down in Europe by a public water undertaking. 

The softener units, illustrated in one of the accompany- 
ing engravings, are of riveted horizontal construction, 
having diameters of 8ft. 6in. and length of 12ft. 6in. They 
are constructed to withstand a normal working pressure 
of 150 1b. per square inch. Inside each softener shell 
there is fitted a collecting system designed to ensure an 
even draw-off of the softened water from the entire base 
of the zeolite bed, and conversely for the even distribution 
of the backwash flow during cleansing. The collecting 
system rests on a bed of smooth level concrete, and com- 
prises a steel manifold pipe with screwed branch pipes, 
each having a number of gun-metal strainers. The strainers 
are fitted with phosphor bronze screens through which 
the softened water passes. Resting on the concrete and 
surrounding the collecting system there is a layer of 
crushed flint which forms the supporting base for the 
zeolite. For distributing the crude water above the 
‘ Permutit ’” zeolite material each softener is provided 
with a horizontal trough which connects with the hard 
water inlet and stretches over the entire length of the 
softening bed. A separate perforated pipe brine distribut- 
ing system is fitted into each softener, special attention 
having been given to the necessity of spreading the 
regenerating liquor evenly over the zeolite. 











With manually controlled base-exchange water softeners 
of the normal type, an assembly of stop valves and appro- 
priate piping is provided for effecting the functions of 
softening, washing, salting, and rinsing. The stop valves 
must be operated by the attendant in correct sequence, 
and in a multiple unit zeolite plant for waterworks 
requirements the labour entailed in operating may be 
considerable. With the ‘“‘ Permutit’’ automatic water- 
softener system this objection does not arise, and the 
five units at Poplar Grove run continuously without 
attention. Automatic operation is obtained by means 
of a ‘“‘ Permutit ’’ multi-port valve which works in con- 
nection with an electrical contacting meter fitted on the 
soft water outlet main. This main connects with the 





WEST CHESHIRE WATER BOARD: 


body of the multi-port valve, which also has connections 
for the waste water, softened water, and the inlet and 
outlet pads on the softener. While the plant is working 
a rotating slide within the valve is positioned in relation 
to a fixed port plate in such a way that the hard water 
is introduced through the valve into the top of the plant 
and softened water passes away through the valve to 
service. 

When the rated output of water has been treated, 
the electrical contacts in the meter close and initiate the 
beginning of the reconditioning cycle. The rotating 
slide within the valve is attached to a shaft coupled 
in turn to an electric motor through reduction gear. 
The valve motor is wired up with the meter contacts in 











ing run is commenced, and the brine measuring tank 
is so arranged in relation to a saturated brine storage 
tank that the measuring tank is automatically refilled 
with brine at constant strength after a regeneration has 
been carried out. 

The standard * Permutit ’’ automatic water softener 
is regenerated on these lines by the single-stage process, 
where the brine is passed through the zeolite once only. 
When the * Permutit’’ installation for Poplar Grove 
was designed, it was realised that considerable economies 
could be effected by regenerating on the brine recovery 
system, as is done with manually controlled ‘ Permutit ” 
plants. Automatic control of brine recovery regenerating 
presented considerable difficulties, and it was at first 
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WATER SOFTENING BUILDING 


feared that these difliculties would not be overcome iu a 
satisfactory manner. However, afte: considerable experi 
mental work the Permutit Company's engineers devised 
a method of effecting double-stage regenerating entirely 
automatically, and the system is operating at Poplar 
Grove with, we are informed, great success. In addition 
to being the first automatic zeolite plant to be laid down 
by a waterworks undertaking in Europe, the “ Permutit * 
plant at Poplar Grove is also claimed to be the first 
automatic softener in the world to embody automatic 
double salting. 

An additional feature of interest is that the five units 
are interlocked electrically in such a way that they are 
all regenerated separately, and if two units become ready 




















such a way that when the latter close the motor starts 
up and the slide commences to rotate slowly. In addition 
to turning the slide the motor also drives a cut-out device 
which breaks the circuit and stops the motor when the 
valve slide reaches the backwashing position. In this 
setting the valve slide and fixed port plate are so related 
that the hard water flows to the plant through the soft 
water collecting system, rises up through the zeolite 
to clean and regrade it, and finally passes away to drain. 
When backwashing has been carried out for the correct 
period, a time switch recloses the circuit and the motor 
starts up to rotate the valve to the position for salting. 
On reaching this point the motor is again stopped auto- 
matically and simultaneously a diaphragm valve on the 
salt supply pipe is opened, allowing the brine to be 
delivered inito the softener by hydraulic injection. The 
brine is delivered as a saturated solution from a measuring 
tank placed alongside and a float switch operates from 
the brine level, so that when the required volume of salt 
has been used, the float switch restarts the motor. The 
valve then reaches the rinsing position and a time switch 
controls the duration of the rinse period before the valve 
is turned back to the softening position. The plant now 
proceeds to deliver its rated capacity, after which the 
meter initiates again the regenerating cycle. The con- 
tacting meter incorporates a motor-operated device 





which resets the contacting mechanism before the soften- 





THE WATER SOFTENING UNITS 


for regenerating at the same time, one of them is auto 
matically shut down until the other has been recondi- 
tioned. In the centre of the softener house there ix a 
control table where all the essential recording and control 
instruments are grouped, and from which the super- 
intendent can check immediately the operation of the 
whole plant or any individual section of it. 








Streamlined L.N.E.R. Engines. 


Wer recently gave some particulars of the new fast 
service of the London and North-Eastern Railway Com- 
pany between Norwich and London. The new train, 
known as the “ East Anglian,” runs daily from Monday 
to Friday in each direction, leaving Norwich at 11.55 a.m. 
and Liverpool-street. at 6.40 p.m. The overall average 
speed between London and Norwich, including a four- 
minute stop at Ipswich, is 51 miles an hour, and between 
London and Ipswich 51-6 miles an hour. The difficult 
nature of the route did not justify the cost of streamlining 
the whole train as it was not possible for the train to 
be timed at high speeds. The company therefore 
decided to streamline the locomotives only, and our 
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illustration shows one of the two “ B 17,” or ‘‘ Sandring- 


ham” class engines which have been converted. The 
* Sandringham ” class was described in THe ENGINEER 
of January 4th and July 5th, 1929, but, as a matter of 
interest, we give some particulars of the new engines 
which have been named “ East Anglian” and “ City 
of London”; In working order the engine and tender 


weigh 133 tons 3 cwt., the weight of the engine being 
the total wheel base is 51ft., and over 


80 tons 10 cwt; 








to be assembled into a complete wheel track for widths 
up to 8ft. 6in., and in sizes convenient for stowing into 
the side pockets of fire-engines. Eight sections are 
sufficient to provide the full width of wheel track of the 
widest vehicles. For use with fire-engines on which the 
stowage space is limited the company has designed the 
ramp shown in our second engraving. This model consists 
of two units of three sections connected by two parallel] 
tie rods, and it leaves a 30in. length of hose uncovered 














L.N. E.R. SANDRINGHAM CLASS ENGINE—STREAMLINED 


the buffers the length of the engine and tender is 62ft. Qin. | 


Other leading particulars are as follows :—Grate length 
on slope, 8ft. 34in.; width, 3ft. 4}in.; area, 27-5 square 


feet ; boiler barrel maximum diameter, 5ft. 6in., length 
13ft. 6in., pressure 200 Ib. per square inch; combined 
heating surface, 2020 square feet; three cylinders, 


17}in. diameter by 26in. stroke ; tractive effort at 85 per 
cent. of boiler pressure, 25,3801b.; adhesive weight, 
126,560 Ib. 








A New Fire Hose Ramp. 


Iv is not unusual for traffic in the vicinity of a fire 
to be considerably delayed as a result of the laying of 
fire hoses across the roads. With the object of preventing 
such delays the South Wales Fire Protection Engineers, 
Ltd., Walters Buildings, Bute Docks, Cardiff, has designed 
and placed on the market the “‘ Bain-Bridge ” hose ramp 
shown in our illustrations. These ramps are made up in 
units, each containing two or more sections. The ramps 
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ELEMENT OF FIRE HOSE RAMP 


are cast in an aluminium alloy which, in addition to 
showing up sharply against a road surface, does not rust 
or corrode. Once placed in position the ramps do not 
slip, but adjust themselves to the camber of the road. 
The sides are ribbed to afford a grip to vehicle tires and 
the gradient of 1 in 3 makes the traversing of the ramp 
quite easy. Each section is tested to withstand a weight 
of over 8 tons and gives a wide safety margin under the 
maximum weight allowed by the Road Traffic Act. The 
ramp is made to suit any size of hose to a limit of 3}in. 
in diameter. In the daytime the extremities are indicated 
by a red disc which fits into the sockets projecting from 
the end sections and at night the dise may be replaced 


in the centre of the wheel track. The ends of the tie 
rods pass through the holes under the slopes of the ramps 
and are held in position by a pivoted T piece. 








New L.M.S. Post Office Sorting 
Vans. 


THREE new Post Office sorting vans have recently been 
completed at the Wolverton Works of the London, 
Midland and Scottish Railway Company. The vans were 
built to the designs of Mr. W. A. Stanier, the chief 
mechanical engineer of the company, and our illustra- 





sides, and, as may be seen, the exterior, with the exception 
of the doorway and net apparatus, presents a flush 
surface. Ventilation is effected by means of drop lights 
in the doors and extractor vents in the roof. For heating 
purposes the vans have two Westinghouse vertical gilled 





INTERIOR OF POSTAL VAN 


heaters and a 2in. diameter overhead steam pipe running 
the length of the vehicle. In working order each vehicle 
weighs nearly 33 tons. 








The Largest British Ingot. 


Nor many ‘years ago the production of a steel ingot 





weighing 100 tons was looked upon as somewhat of an 





L.M.S. 


tions show the interior and exterior of one of the vehicles. 
The underframes are 60ft. long with a total length over the 
buffers of 63ft. 84in., whilst the body is 60ft. lin. by 
8ft. 8in. wide. Our illustration shows the internal arrange- 
ment of the body, which imcludes one registered letter 
desk, seven letter sets, two newspaper sets, drawers, 
bag rails, net apparatus, and traductors. The steel 
underframe is of riveted construction and is fitted with 
shock-absorbing buffers, automatic vacuum brake, steam 
warming pipe, two dynamos, battery, and regulator. 
The 9ft. centre steel bogies are of welded construction. 





by fixed or flashing lights. The ramp sections are designed 





HOSE RAMP ASSEMBLED 


The body is of teak framing with steel panelled outer 

















POsT OFFICE SORTING VAN 


achievement. The advances and changes in heavy 
engineering and the demands of the engineer and designer 





230-TON INGOT IN CASTING PIT 
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in connection with some of the more recent schemes they 
have evolved have had to be met by the steel maker, with 
the result that in 1932 the English Steel Corporation, 
Ltd., at its Vickers Works, produced the largest ingot 
that had ever been made in this country—-175 tons. The 
corporation has now gone a step further and produced 
a steel ingot of 230 tons weight, approximately 25ft. 
long by 10ft. across corners. This ingot, which was made 
in a chilled mould, is the largest ever made in this country. 
Its production necessitated the use of four acid open- 








INGOT ENTERING RE-HEATING FURNACE 


hearth furnaces which bad to be carefully worked to bring 
the bath of the furnace in each case to the desired condi- 
tion at a definite time so that pouring, which was done 
through the first ladle, was uninterrupted. The ingot 
is being brought to a forging temperature in a reheating 
furnace before forging under a 7000-ton press. This 
press is operated by an electro-hydraulic pumping set, and 
is designed to deal with ingots up to 300 tons. 








SIXTY YEARS AGO. 

* Ter great merit of the papers and addresses prepared 
by Professor Osborne Reynolds is that they are always 
more or less suggestive. It is true that the novel ideas 
propounded by their author are not unfrequently unprac- 
tical, but this is a defect which is common to the literary 
work of all original thinkers.’”? We take these sentences 
from a leading article entitled ‘The Transmission of 
Power,”’ which appeared in our issue of October. 19th 
1877. In his presidential address to the Manchester 
Scientific and Mechanical Society, Reynolds had given 
attention to the smoke nuisance and had formulated certain 
suggestions for getting rid of it. He admitted that in well- 
managed establishments all was done that could be done 
with success to prevent the emission of smoke. The great 
polluters of the atmosphere were, he said, those using small 
steam engines. He believed that the furnaces worked by 
those men were incurable. Accordingly he proposed 
that small boilers and furnaces should be suppressed and 
that in their place great establishments should be sub- 
stituted in which power would be produced from fuel to 
the best advantage and thence laid on to the various 
districts and factories requiring it. So far we agreed with 
him but when he passed on to consider the means of trans- 
mitting the power from the “ great establishments ”’ to 
the factories we found in his suggestions much ground for 
adverse criticism. He considered four possible systems of 
transmission namely by shafting, wire ropes, compressed 
air and water under pressure. None of these systems, we 
argued, was practical on the score of expense, an aspect of 
the subject to which Reynolds gave little attention. 
Nevertheless, we proceeded, it might be possible to do a 
great deal towards suppressing the use of small steam 
boilers in large towns. It was curious, we said, that 
Professor Reynolds made no allusion whatever to the use 
of steam as a medium for transmitting power. Neverthe- 
less there was reason to believe that it was better than all 
the others for the intended p se. We recognised that 
the condensation of the steam between the boiler establish- 
ment and the users’ houses or factories might be regarded 
as presenting a serious objection. There was however 
excellent reason for thinking that that objection was 
almost entirely theoretical. We instanced an actual case 
in support of our argument. At one of the Clay Cross 
Company’s collieries near Chesterfield steam was led from 
a range of boilers above ground down a shaft over 1000ft. 
deep to pumping engines at the foot. The loss of pressure 
and the condensation in the pipe were, we stated, too small 
to cause any trouble or appreciable loss. In general we 
contended that a well-lagged 12in. pipe carrying steam at 
50 lb. pressure should lose by condensation in a length of 
half a mile not more than 10 H.P. or about 1 per cent. of the 
power it was capable of transmitting. Even although that 
loss were multiplied by ten it would still be small as 
compared with that inseparable from any of the systems 
mentioned by Professor Reynolds. We pictured large 
boiler houses established at a distance of about a mile 
apart from which steam would be supplied to every street 
and house requiring it. The more carefully the scheme 
was studied the less serious appeared the objections to it 
and the more remarkable did it appear that Professor 
Reynolds should have overlooked it. ... To-day we may 


be tempted to say that the fact that both we and Reynolds 
overlooked electricity was equally remarkable. 





Engineering Limitations and 
Transport Ideals.* 
By Sir ALEXANDER GIBB, President. 


In the successful solving of all transport problems there 
are three, and only three, major factors or circumstances 
involved :— 

(1) The engineering practicability. 

(2) The financial aspect. 

(3) The human element. 
One or other of these must in every case be the limiting 
factor in development towards the theoretical ideal. 

There are, I think you will find, few cases in which the 
ideal breaks down on the engineering side. For the most 
part it is financial considerations that prevent its attain- 


ment, and in a few quite definite directions it is the human. 


element. It is difficult to say how the changes of the future 
may affect the economic aspect, but so far as engineering 
is concerned, I am convinced that it will almost always be 
far in advance both of the practical economics of the vast 
projects that engineering will make possible, and of the 
capacity of the human frame to keep pace with engineering 
invention and development. 
TUNNELS. 

I think the limitation placed by the human factor on 
engineering, and therefore on transport, is nowhere seen 
more clearly than in the question of deep foundations and 
deep tunnelling. An average man under middle age and 
in good condition can stand the pressure of a little more 
than three atmospheres. That means that, if special pre- 
cautions are taken, he can work for short periods under 
a head of water of about 100ft. In tunnelling and the 
driving of shafts where water has access by reason of the 
porous nature of the material that is being excavated, 
the only definite means of preventing the inrush of water 
is by the use of compressed air, so making the pressure 
inside the tunnel greAter than the pressure outside. It 
stands to reason therefore that at any depth below water 
level greater than, say, 120ft., tunnelling is only possible 
through impervious material. 

In present circumstances therefore a tunnel under the 
English Channel or the Irish Channel, while, in my own 
opinion, perfectly feasible, entails this one great risk—that, 
unlike all ordinary engineering operations, it is always 
possible that a set of conditions may at any moment be 
experienced which with our present knowledge we would 
find wholly insoluble. We know of no means by which 
the pressure could be withstood, were some large fault 
under great head of water to be met with, so as at the 
same time to permit work to be carried on. 

This is, too, a limiting factor in the foundations of 
bridges and has made impracticable many bridge projects. 
The foundations of the San Francisco—Oakland Bay 
Bridge had in one instance to be taken as deep as 242ft. 
below water level, but this could only be done because in 
that case it was possible without having recourse to com- 
pressed air. This, so far as I know, is the greatest depth 
to which any foundation has as yet been taken below 
water. In many conditions of sub-soil it would be quite 
impracticable. 

BRIDGES. 


The cost of tunnelling—the Lincoln Tunnel in New 
York will cost, according to the estimates, over £17,000,000 
—does mean that, apart from certain exceptional circum- 
stances, bridging is in many ways the more economical. 
What limit is there to the length of span of the modern 
bridge ? 

At the moment the record is held by the Golden Gate 
Bridge at San Francisco, with its span of 4200ft. 

When I was in New York recently I had an opportunity 
of discussion both with the engineer of the George Wash- 
ington Bridge and with engineers who had been connected 
with the San Francisco bridges. They informed me that 
preparation was then being made to obtain the necessary 
statutory powers for a bridge across the entrance to New 
York harbour, with a span of 4600ft.; and they confidently 
looked forward to seeing within the next decade spans of 
5000ft. to 6000ft., and in their lifetime spans up to 
10,000ft. 

With present materials there is no question but that 
with the development of the method of wire cable con- 
struction, suspension bridges could be extended to spans 
of 18,000ft., and even more. But, of course, before that 
limit had been reached, the ratio of dead load to live load 
would be too great to make them economically justifiable. 

At present the longest span of a cantilever bridge is 
that of Quebec Bridge, namely, 1800ft., but that the use 
of silicon steel or other such steel alloys will permit greater 
spans than that, is unquestionable. 

Has the reinforced concrete bridge any such possi- 
bility ? The greatest span for a reinforced concrete bridge 
is, I think, about 600ft. Until we have advanced very 
much further in the preparation of special materials for 
reinforced concrete, that is not likely to be greatly ex- 
ceeded. But such advance will come. Reinforced con- 
crete is still in its infancy. When we have evolved a very 
low heat producing cement, a lightweight concrete capable 
of resisting high stresses, and probably with the pre- 
stressing of reinforcing material, the possibilities of 
reinforced concrete structures, and particularly of long 
span bridges, will be vastly increased, also their durability. 

I think I have said enough to indicate that so far as 
bridges are concerned, engineering offers no obstacle to 
the transport idéalist. 


Ark TRANSPORT. 


In the matter. of actual speed of transport, the aero- 
plane is and must always be first. The speeds at which 
aeroplanes will regularly operate will at no distant time 
equal or exceed the highest speed records of the present 
time. The distance over which they will operate will 
equally be vastly extended. That is why I myself, for 
instance, doubt whether anything in the nature of floating 
seadrome bases or mother seaplane ships will ever be 
necessary for the Atlantic or Pacific, or other great ocean 





* Inaugural Address to The Institute of Transport—greatly 
abridged—delivered in London on October llth, 1937. 





crossings. It is obvious that while they might be of 
value now, in but a very short time they will be unnecessary 
and redundant, 


SHIPPING. 


With regard to shipping, the problem is a much less 
dramatic one, and a more obscure. So far as size of ship 
is concerned, there is, I think, no engineering limit except 
the physical disabilities of the ports to which the ships 
have to operate. 

I would be inclined to think that engineering has in 
shipbuilding matters not altogether kept pace with the 
vast advance that it has been making in other directions. 
But I am equally certain that in no sense has marine engi- 
neering even here yet reached its limit. 


RatLways. 


The remarks I have made with regard to engineering 
in shipbuilding would, a year or two ago, have been 
equally applicable to railways. But we have recently 
seen considerable development there. The provision of 
luxurious trains such as the “‘ Coronation ” and “ Silver 
Jubilee ” expresses on the L.N.E.R. and L.M.S.R., follow- 
ing the lines of somewhat similar trains in Germany 
and the United States, mean that it now becomes possible 
to cover distances of a few hundred miles at an average 
speed of 70 and 80—-and soon of 90 and more—miles an 
hour. For such distances all is provided in the direction 
of speed that even air services could provide. 

Roaps. 

So, in this very brief review, we come to what is perhaps 
at the moment most to the fore in transport engineering 

-road design. It has, if I may say so, always seemed to 
me that engineers have been too little concerned in road- 
making. Sometimes it is the engineers who have been 
to blame; sometimes it has been those who employed 

-or failed to employ—engineers. But we are at last, 
[ think, arriving at a stage when we are beginning to 
know how best motor roads should be made. IL am refer- 
ring at the moment to such matters as surface —smooth- 
ness combined with non-skid characteristics, lighting, 
&c. 1am not sure that the degree of knowledge on such 
matters is on the whole really much less advanced in this 
country than abroad. But for other reasons much more 
has been done abroad. In certain respects, however, 
our technique is certainly behind. Here, it is, for instance, 
the common practice to put an asphaltic or other such 
topping on concrete roads. On the Continent concrete 
roads are left without any other surfacing, and anyone 
who has inspected the German autobahnen must admit 
what extraordinarily fine surfaces they have there secured, 
and how different they are from some of the notorious 
untopped concrete roads in this country. 

We have yet to see how these roads will stand up to 
heavy concentrated traffic; but 1 am satisfied that 


they will be ultimately, at any rate, made capable of 


doing so. It is purely a matter of policy and economics 
that has to be very carefully studied in this country 
whether we should endeavour to develop road systems 
on similar lines. 

There are in Great Britain’ 41,000 miles of roads subject 
to the 30 m.p.h. restriction. I believe that more than 
half the Great North Road is only suitable for a double 
line of traffic. And at the same time we have tho greatest 
density of motor traffic on the roads of any country. 

The motor road programme in Germany, on the other 
hand, envisages 4400 miles of special motor roads of 
which over 600 are finished, and nearly 1000 miles are 
at present under construction. These roads are in effect 
road railways. It was recently estimated that in one 
recent year Germany had probably spent some £25,000,000 
on entirely new road construction, and in 1935 the United 
States spent something like £120,000,000. The building 
of a new road in this country is a rare event. 

A complete programme of new trunk motor roads 
connecting all the principal towns in Great Britain would 
probably cost anything up to 1000 million pounds. A 
further attempt to solve the traffic problems of London 
in the way that New York is dealing with them, on the 
lines of the regional plan of 1929 with its forty-year pro- 
gramme, involving some 1700 miles of parkways, boule- 
vards, &c., would cost even more—if, indeed, it were 
possible at all. But these are not primarily engineering 
problems. They must be examined and decided on 
economic grounds. 








Holidays with Pay. 


On October 6th the Federation of Civil Engineering 
Contractors gave evidence before the special Government 
Committee on Holidays with Pay that is sitting at the 
Ministry of Labour under the chairmanship of Lord 
Amulree. Mr. H. F. Brand (President) was the Federa- 
tion’s witness. 

In a memorandum presented by the Federation, whilst 
disagreeing with the theory that employers should pay 
wages not only for work done, but also for work not done 
at all, the Federation pointed out that the ordinary public 
knew little of the true nature of civil engineering opera- 
tions. The very nature of the work demanded unceasing 
vigilance and foresight, and the contractor must have 
staff available at all times to take instant action imme- 
diately any threat arose to the safety of the workmen or 
of the works. It naturally followed that it was frequently 
impossible to shut down civil engineering operations, even 
for a short period, without considerable. damage to the 
works, and even when it was possible it would nearly 
always involve the taking of safety precautions so expen- 
sive as to make shutting down economically impracticable, 
unless it was intended to abandon the project. Much of 
the work was carried on in the open and daylight was 
essential, and for those reasons the agreed working hours 
of the industry were generally 49} per week for eight 
months and only 444 per week for the other four winter 
months. As regards employees, the contractor had no 
regular staff of workpeople permanently residing near any 
single place where he carried on his activities, with the 
result that he must find his workmen near the site. The 
latter were engaged for the job or part of the job, were 
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paid by the hour, and left their employment when they 
wished or when the job ended. There was no prospect of 
continuity of employment from year to year with the same 
employer. The industry depended largely upon unskilled 
labour; the personnel was always changing and on a 
large contract the unskilled labour had been known to 
change completely three times in the course of a single 
year. Even in the case of permanent staff who generally 
received holidays with pay, the holiday was not always an 
annual or fixed holiday, but was given when the state of 
work permitted, or at the end of the job. The increase 
in labour cost repreeented by a paid holiday of two weeks 
after fifty weeks of employmént would obviously be 4 per 
cent., but as labour costs formed an average of 45 to 60 per 
cent. of the cost of the whole job, on this basis the increase 
in the cost of civil engineering contracts would be as high 
as 24 per cent. If holidays with pay were also given in 
industries supplying the plant and materials, used, &c., 
however, it would not be safe to estimate that holidays 
with pay on the basis proposed by the Trade Union 
Congress would involve any less increase than about 
5 per cent. in the cost of civil engineering work. Then, 
as continuous pumping was nec in many of the 
most important types of operations, there would be 
further oncosts, amounting to at least a further 1 per 
cent., and the final result would be to increase the cost 
of the work by about 6 per cent. as a minimum. The loss 
would be enhanced by reason of the stoppage during the 
summer months when civil engineering works were of 
necessity intensively carried out. The only practical way 
in which the industry could hope to avoid the increased 
cost of production would be by greater utilisation of 
mechanical methods, so that holidays with pay for some 
must mean unemployment for others. The progress of 
civil engineering work was largely dependent on its key 
men, whom it was practically impossible to replace for a 
temporary period, which would result in the laying off 
of all the workmen engaged in the particular operation. 
The Federation emphasised that they were strongly opposed 
to legislation on such a subject. The industry, it was 
pointed out, had already made considerable improvements 
by collective bargaining in the conditions of its workmen 
since pre-war days, both by reduced working hours and 
by greatly increased rates and allowances. The question 
of holidays with pay could not be divorced from the 
general question of working hours, wages, and working 
conditions, and therefore should not be the subject of 
outside interference, whether statutory or otherwise. 

In answer to the Committee, Mr. Brand said that the 
trades conciliation board had been in existence since 
1919. The rates of pay varied, as to whether it was a town 
or country district, and there were several classes of opera- 
tives. The question of holidays had never been raised 
before the conciliation board, either by the employers or 
the workpeople. The industry observed the statutory 
Bank Holidays in England and the Fair Holidays in 
Scotland, but it did not pay the workpeople. Regarding 
permanent staffs, the individual firms made their own 
arrangements, but he believed it was usual to give holidays, 
not necessarily at a special time of the year, but as the 
various contracts permitted. 

In reply to a question by Lord Amulree, who asked 
whether it would be difficult to give a holiday during the 
“ peak” working time, Mr. Brand said if they did so, 
they would be losing the best period of the year for carry- 
ing on the work. The duration of the stoppage would 
materially affect the cost of the work, as they would have 
to stop up the work and adopt the usual safety measures. 
He added that the navvy squad did not necessarily 
follow the contractor from one contract to the next. He 
had been astonished at the number of men who passed 
through the books during a comparatively small contract. 
Asked as to his own particular views on the subject, Mr. 
Brand said it was rather difficult to say, as no suggestion 
of holidays with pay had ever been raised in the industry. 
It was certainly largely a question of an increase in wages, 
and on that account, in his view, could be better dealt 
with between the Federation and the trade unions con- 
cerned. At the present time the men took holidays as and 
when they liked, and he did not believe it would be a 
practical proposition to force the men to take the holiday 
at any given time. 








Invention—Past and Future.* 
By F. O. L. CHORLTON, M.I. Mech. E. 


Amoncst all those who have contributed to the advance- 
ment of mankind from the dim ages when man first com- 
menced to walk upright, none has taken a greater part 
than the inventor. He is the foundation on which all else 
is built. Without the germ of his new idea, the organiser 
and administrator make no advance upon the previous 
generation. He is as the grain of wheat from which by 
repeated generations food for thousands may be produced, 
but without which the fertility of the soil, the energy and 
the wisdom of the agriculturist avail nothing. 

It is an amazing thought that the minute physiological 
difference in the brain which differentiates him from his 
fellow-men, conferred upon so few, should be responsible 
for the whole advancement of the human race. Man- 
kind in the bulk does not, however, welcome change, 
and we can be quite certain that the inventor in every past 
age was considered a nuisance. Frequently he paid 
for his unwelcome innovation with his life. Even in 
these enlightened times, comparatively few inventors 
receive a recompense in honours or worldly goods in 
any way comparable with that enrichment of their 
fellow-men which may have followed the birth of their 
invention. 

The improvement of the position of the worker in this 
country has been computed to be many times that of one 
in a corresponding position one hundred and fifty years 
ago. This transition has come about through the mecha- 
nical inventions of comparatively few men, and yet these 
innovations have been strenuously opposed at every stage 
by those who have mainly benefited. 

Originality of thought of every kind seems to have 
occurred in patches during the world’s history, both in 
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point of time and in geographical position. We can 
recall, for instance, that wonderful period of Greek 
history from the seventh to the third centuries B.C.; 
the period of the Italian Renaissance, the late eighteenth 
and early nineteenth centuries, and Jast but by no means 
least, the last sixty years, which still shows no signs 
of ending. Whilst this originality of thought appears to 
have been fairly widely distributed over the civilised 
world, that side of it which appears as mechanical inven- 
tion seems to have been almost entirely confined to the 
Caucasian race and in modern times predominantly to those 
of British stock. 

The old proverb says, “‘ Necessity is the mother of inven- 
tion.”” The word ‘‘ necessity ’’ in this is very often taken 
as that arising from poverty, but the facts do not bear 
this out, otherwise we should expect the teeming millions 
of China and India to be the principal source of new 
thought. Actually freedom from warfare and some 
measure of prosperity giving leisure for thinking appear 
to provide the conditions favourable to the birth of 
inventions. 

Conventional attitudes of mind and _ stereotyped 
customs such as have been imposed by organised religions 
appear to have been very definitely against the exercise 
of invention. These influences we see in the later history 
of Egypt and during the Middle Ages in Europe, when 
progress was almost negligible. When overthrown, as 
after Alexander’s conquest of the eastern end of the 
Mediterranean and in Central Europe after the Reforma- 
tion, we find a great impetus to invention. A some- 
what similar wave followed the break up of monarchical 
control in Western Europe during the late seventeenth and 
the eighteenth centuries. 

The history which was taught in my youthful days was 
mostly the history of rulers and their battles. Since then 
much has been added of the way of living of their peoples, 
which might be termed economic history. There is, 
however, another history, that of invention, which has 
had far greater influence, on the evolution of mankind 
as a whole and on man’s rise in intelligence and material 
prosperity. 

[Mr. Chorlton then discussed the rise of inventions from 
the Stone Age up to the fall of the Roman Empire.] 

With the fall of the Roman Empire, civilisation suffered 
an actual retrogression. The destruction of recorded 
knowledge, the intensified struggle for existence and the 
restricted interchange of thought made innovations rare. 
The conservatism of the powerful religious houses was also 
against the exercise of mechanical ingenuity, so that there 
is little to note until the Reformation again freed human 
intellects to speculate upon the unknown. During these 
Dark Ages, while little advance was made in new ideas, 
the application of mechanical power slowly spread, and 
we can infer from the mentioning of a water-driven corn 
mill in a collection of Irish laws of the sixth century A.D. 
called the Senchus Mor, and the recording of many mills 
in the Domesday Book that water power was fairly widely 
used in Western Europe. 

The water wheel was also applied to the driving of fulling 
mills for the felting of woollen cloth, and they are fre- 
quently referred to from the twelfth century onwards. 
A considerable portion of the income of the Manchester 
Grammar School from its foundation to comparatively 
recent times was derived from water-driven corn mills 
on the Irk. 

Mechanical clocks appeared in the thirteenth century, 
and many English cathedrals were fitted in this and the 
following century. 


RENAISSANCE, 


A Great Inventor.—It was not until the Italian Renais- 
sance of the fifteenth and sixteenth centuries that we get 
another wave of mechanical invention. During this 
period appeared perhaps the greatest inventor of all time, 
Leonardi da Vinci. He kept voluminous note-books 
containing descriptions and carefully executed sketches, 
several of which have been brought to light in recent times. 
Probably in many cases he was simply recording what he 
saw around him, but there is no doubt much is original 
and it could be said that he laid the foundation of experi- 
mental science. His note-books contain treatises on paint- 
ing; the nature, weight, and motion of water on the 
elements of machinery ; on motion, on impact, on weight, 
on moments of energy, and on the flight of birds. All 
devices for the utilisation of sources of energy of every kind 
are dealt with; various forms of pumps and hydraulic 
machinery, and machines used in the textile industry. 

Many of his ideas were probably never put into material 
form and they are too many to detail here. I might 
mention, however, that he shows the centrifugal pump, 
hydraulic press, breech-loading cannon, rifled firearms, 
universal joints, rope and belt drives, pitch chains, anti- 
friction roller bearings, an improvised lathe, improved 
drilling machines, a screw-cutting machine with guide 
screw and change wheels, a file cutting machine, drawing 
frames for metal rods, a spinning machine, a rolling mill, 
a coining press, and many other devices of less importance. 

A little earlier than this mechanical printing with loose 
type made its appearance. It is generally attributed to 
Gutenberg, but there seems to be good evidence that it first 
appeared in Holland about a.p. 1430 or 1440. This 
invention and the later use of metal type were of the 
greatest importance in facilitating the spread of knowledge 
and incidentally widening the field of invention. 

An essential element to the practicability of printing 
was paper. Our first knowledge of this is its mention in 
Chinese records about the first century a.D. From China 
it gradually spread westward, but even in the eighteenth 
century it was still produced by hand essentially on the 
lines of the original Chinese method, that is, by pulping the 
raw material, usually linen rags, with the aid of stones, 
mixing with a large quantity of water and taking a quan- 
tity of the mixture in a sieve from which the water 
drained, leaving a matted sheet sufficiently tenacious to 
admit of removal without breaking. 

The Crank First Recorded—In a.p. 1405 the crank is 
first shown in a drawing by an engineer named Konrad 
Kyeser, and from this time onwards it found numerous 
applications in the operation of pumps and of various 
machines by foot treadle. 

Water power found increasing uses for driving saws, 
fulling mills, grindstones, and at a later period was no 





doubt applied to what would be the first engineering shops 
containing rudimentary lathes, drilling machines, and 


grindstones. Probably it was also applied for the opera- 
tion of bellows for smiths’ hearths and smelting of metals. 

From this time until the birth of the Industrial Revolu- 
tion in the eighteenth century no invention of funda- 
mental importance appeared, although there were numer- 
ous minor ones and improvements of existing machines 
and methods. 

Windmills, which had been used in Persia in the tenth, 
century, were greatly improved and found considerable 
application. Until the turret mill appeared in the late 
sixteenth century they were of the post type, in which the 
whole of the mill was supported on a wooden centre post 
and hauled round by hand to face the wind. A specimen in 
excellent preservation still exists at Kirk Smeaton, in 
South Yorkshire. The gearing in this mill is of wood of 
the peg and lantern type. 

One of the most ingenious machines to be invented was 
the knitting machine of William Lee, of Nottingham, in 
1589. This machine possessed all the essentials of the 
modern machine and was capable of at least 1000 stitches 
per minute. It did not, however, come into extensive use. 

The elementary spinning wheel known as a quilling 
wheel, which appeared in the twelfth century a.p., had no 
flyer. This addition, which doubled the output, was shown 
in Leonardo’s sketch books and may have been invented 
by him. The output of the wheel was also increased by the 
addition of the foot treadle by Johann Jurgen, of Bruns- 
wick, in 1530. One does not often come across any 
performer on the spinning wheel in these days, but I 
remember seeing a few years ago an old woman in one of 
the Manx glens spinning wool on a wheel not equipped 
with a flyer. 


Earty APPLICATIONS OF STEAM. 


Mention is made in documents from the Royal Archives 
in.the castle of Simancas in Castile of a successful attempt 
to move a ship in the harbour of Barcelona in 1543 by 
means of steam-driven paddle wheels. Details are not 
given and as the experiment was frowned upon by the 
religious authori‘ies it was not pursued. 

The next important application of steam was made by 
the Marquis of Worcester about a.p. 1630, who installed 
a steam pump at Raglan Castle. Of the details of this we 
have no exact knowledge, but it was probably of the type 
afterwards improved by Savery in 1689, which we com- 
monly know nowadays as the Pulsometer pump. 

Newcomen’s Steam Engine.—Following on Savery’s 
pumps came the outstanding invention of the reciprocating 
engine of Newcomen, who built and put to work near 
Dudley in 1712 a successful engine for mine pumping. It 
is unnecessary for me to describe the engine; there are 
very good illustrations on the wall of this lecture room. One 
engine, known as “ Fairbottom Bobs,” was erected at 
Park Bridge, near Oldham. I remember it well as a boy, 
and at that time there were many living who remembered 
it at work. It was recently bought, restored, and put in 
his museum at Dearborn by Henry Ford. Another 
example even older was at work near Denton until 1929. 
It had been repaired and improved about 100 years ago, 
but as it was built about 1750 it had in all run for nearly 
200 years. Unfortunately, it is, I believe, now dismantled 
and scrapped. 

The new steam pump was so successful that Smeaton 
gives a list of ninety-nine engines in use in 1769. Some of 
these had cylinders of no less than 75in. diameter. When 
we consider that with the excepton of a few drilled holes 
none of the parts of these engines were machined, it is 
marvellous how much the men of these times accomplished 
under difficulties. 

From the end of the dark ages which followed the fall 
of the Roman Empire some advance had been made both 
in mechanical invention and in the wider spread of know- 
ledge, but it had been very slow. The sum total cannot 
be said to be great and the lot of the common man was 
still not far removed from the verge of perpetual 
starvation. 


Tae IyxpustrRiaAL REVOLUTION AND Its ORIGIN. 


In the eighteenth century, however, commenced what 
was infinitely the greatest change in material prosperity 
which had ever taken place in the history of mankind. It 
was the result of a wave of mechanical invention which 
took place mainly in the latter half of the century and has 
continued with little sign of cessation to this day. To it 
has been appropriately given the name of the Industrial 
Revolution. 

Its earlier stages were almost entirely confined to this 
country, and it is difficult to assign any reasonable cause 
either for its birth or for the intensity with which it 
progressed. Two prominent reasons are frequently given : 
one the application of power to the driving of machinery ; 
and the other the advent of the steam engine. While the 
Industrial Revolution could not have expanded very far 
without the first, it could not be a prime cause. Water 
power had been applied to the driving of machines for 
nearly 2000 years, was available everywhere in Great 
Britain, and was being used in innumerable instances for 
the driving of corn mills, fulling mills, saw mills, and 
probably other minor requirements. Neither could the 
advent of the steam engine be a prime cause, as it was in 
use about seventy years before it was applied to the driving 
of machinery. That it was not of a rotary type was a 
minor point. Every detail necessary for the evolution and 
transmission of motion from a beam to a rotary shaft by 
crank and connecting-rod, fly-wheel and rope transmission 
to a high-speed second motion shaft existed in the domestic 
spinning wheel which was in use in practically every 
household and could not possibly have been overlooked. 
The development took place immediately there was any 
call for it. 

That the steam engine was in a sufficiently far advanced 
stage to be used for factory driving when the call came 
was fortunate for this country. Had no steam engine 
existed or had the first textile machinery inventions seen 
the light in a country such as Switzerland, amply provided 
with water power, we should probably now be a third-rate 
nation of only moderate prosperity with a population of 
not more than half the present figure. 

It is clear, I think, that the birth of the Industrial 
Revolution came with the great textile machinery inven- 
tions of Kay, Hargreaves, Arkwright, and Crompton, and 
it must be a matter of pride to us that these were Lanca- 
shire men and that the greatest change in history was 





cradled within a few miles of this city. 
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Early Textile Machinery Inventions.—In 1733 Kay, of 
Bury, added to the hand loom, which had suffered little 
change for 2000 years, a device for throwing the shuttle 
from either side of the loom with one motion instead of 
having to use both hands. The output of the loom was 
promptly doubled with an increased demand for yarns. 
These were entirely produced on domestic spinning wheels 
manipulated by the other sex. Without much effort 
we can picture the outcry which would result from this 
request for more work and longer hours. It would stimu- 
late the efforts of the inventors to ease their burden as 
nothing else could and in the years 1764 to 1767 Hargreaves 
of Blackburn devised a crude machine which would spin 
a number of threads at one time. 

A more successful machine was made by Arkwright, 
of Preston, in 1769, who added the draw rollers invented 
by Wyatt in 1730, but never put into use, the flyer from the 
spinning wheel, and a cam for automatically building up 
the cop. He is rightly termed the Father of the Industrial 
Revolution. 

During the same period improvements were made in 
machinery for carding cotton, which was essential to the 
complete factory production of cotton fabrics, by Paul 
and Daniel Bourne in 1748, Hargreaves in 1762, and Lees 
and Arkwright in 1772. ; 

Crompton’s mule produced in the years 1764 and 1767 
promptly placed this country in the forefront of textile 
production, and gave an immense impulse to the revolu- 
tion. It reflects no credit on his fellow citizens that he 
was robbed of the invention and allowed to struggle 
through life with only the help of a comparatively small 
gratuity granted to him after persistent applications to 
Parliament. 

James Watt and the Steam Engine.—About this time 
there appeared upen the stage of the revolution another 
of its most notable characters. This was James Watt, 
born at Greenock in 1736. Watt considered his greatest 
improvement to Newcomen’s engine was the separate 
condenser, but there does not appear to be any reasonable 
justification for the assumption that it was responsible 
for the great reduction in steam consumption. From the 
first Watt's cylinders were bored by the new machine 
invented by Wilkinson, and it is almost certain that this 
and the prevention of air leakage by steam jacketing the 
upper side of the piston were responsible for the more 
economeal result. Perhaps somebody with sufficient 
curiosity will make a comparative trial on one and the 
same cylinder and so satisfy our doubts on this point. 
Although it involved nothing new, Watt successfully 
arranged his engine to drive a rotary shaft, and the first 
installation in a textile factory was in one of Arkwright’s 
mills at Nottingham in 1790. 

He found the steam engine a crude country blacksmith’s 
production and left it an engineering job. His most 
useful contribution was probably the centrifugal governor 
which was an essential detail in an engine for factory 
driving. q 

Notwithstanding that steam engines continued to be 
installed in textile mills, water was the main source of 
power for a long period. In 1820 there was probably not 
less than 5000 H.P. being used from the Irwell and its 
tributaries. Such importance was given to this source 
that about this date an investigation was made into 
the possibilities of storage in the watershed, and an 
elaborate report, of which I have had the opportunity 
of seeing a copy, was made recommending the construction 
of reservoirs which would have cost at least £1,000,000. 
Even in quite recent years at least 2000 H.P. was obtained 
from these rivers, and some of the disused water wheels 
are still to be seen. 

(Mr. Chorlton then dealt with the Influence of Iron and 
Steel, Invention and Transport, and the Principal Inven- 
tions of the Nineteenth Century. |} 


THE FUTURE. 

Having carried the history of invention in a more or 
less incomplete manner up to date it may not be without 
interest in concluding to conjecture the future trend of 
invention, its bearmg upon the prosperity of mankind, 
and its possible limitations. 

It is obvious to any observer that change of every 
kind resulting from new inventions and the increase of 
knowledge is occurring at an ever-increasing rate. The 
extension of research and the new materials which have 
become available all tend to accelerate this. It might be 
assumed that there would be no limit to this speeding 
up, but many influences may arise which would have a 
retarding effect, some near at hand in point of time as 
political, racial, biological, and economic, others far 
distant, such as the limitations imposed by the energy 
available for driving our machinery, shortage of materials, 
exhaustion of the soil, and change of climate. 

Political restraint on invention may arise from the 
inability of the people to keep up with the rate of change 
or to assimilate the new knowledge into their ordinary life. 
It may also be put into force for economic reasons. 

An investigation of the patent files will show numerous 
inventions which would have paid for development, but 
notwithstanding this, more extensive research is con- 
stantly urged which would naturally lead to an increase 
in this futility. Research which leads to conservation 
of materials and available energy is all to the good, but 
research which leads to the obsolescence of existing 
machinery and processes may actually be detrimental to 
the community. To put it in terms of money, it arises 
when an installation of plant is rendered obsolete or 
uneconomical to work before the sum total of the profits 
received exceeds the cost of the installation. A recent 
instance of this happening—which is within the recollec- 
tion of all of us—was the case of a large plant put down 
exclusively for the production of synthetic nitrogenous 
compounds, very soon afterwards found uneconomical 
to run. 

Biological Injiuences——The most important, however, 
is probably the reduction in the birth-rate in practically 
all the countries responsible for scientific and mechanical 
progress; in a very few years their populations will be 
falling rapidly. This tendency of Western peoples, 
together with the illogical breeding from the least fit, is 
bound to have a most serious effect on our future. It 
is not likely that the Eastern races, with their overcrowded 
countries,. will permit of the continued occupation of 
the best parts of the world by diminished and decadent 
Sooner or later the Western world will be 


nations. 





overwhelmed with the probable following of a period of 
quiescent invention such as followed the fall of the Roman 
Empire. 

It may even be that originality of thought is the nearly 
exclusive property of the white races. The brown and 
yellow races have contributed little in proportion to their 
great numbers, whilst—with the possible exception of the 
boomerang—the negroid races have given us nothing at 
all. If the white races are wholly or even partially wiped 
out, progress will inevitably be slowed down and for a 
period may almost cease. Should the conquerors elect to 
follow the Western races in reproduction, the almost 
unbelievable result of the extinction of the human race 
will follow. 

In the event of these prophecies proving unduly 
pessimistic, we need not anticipate any other major 
limitations for a very long period of time. More power 
will be applied to the machinery supplying our daily 
needs and in the speeding up of various forms of trans- 
portation, but although we are faced with the exhaustion 
of natural oil in a very short time, our coal will probably 
last us some thousands of years. Much thought will be 
devoted to more economical use of these sources of energy, 
but we are now within a near approach of what Nature’s 
laws make possible in the way of economy. A great deal 
cannot be expected in this direction unless a short cut 
may be found between the production of electric current 
and the burning of fuel. There is, however, a vast amount 
of water power still unharnessed, and so long as the sun 
shines this will be available. Should the sun cease to shine 
we shall probably not be interested in sources of energy. 

Other forms of energy such as the sun’s rays and the 
wind will be a subject for inventors, but while they total 
an enormous amount in the bulk, the energy is so diffused 
that any extended use of them is difficult and the rise 
and fall of the tides is a more promising field. The internal 
heat of the earth is another source which we shall probably 
tap before attempting to disintegrate the atom, which 
is frequently diseussed as a source of energy. Probably 
at no time will mankind be embarrassed by a power 
shortage. 

Exhaustion of Metals.—-A nearer difficulty in point of 
time will arise from a shortage of metals. Already we are 
within measurable distance of the end of our usable iron 
ore, and although it will be possible to dispense with iron 
and steel, it will be at the cost of reduced efficiency. The 
same situation may arise with a number of the other useful 
metals, but the various aluminium alloys will no doubt 
take their place and aluminium compounds form one of the 
commonest constituents of the earth’s surface. From the 
specific gravity of the earth, we know that lower down we 
shall find the heavier metals, but our ability to obtain 
access to them is problematical. ; 

From the periodic table of the elements we know all the 
possible metals, and also from their position we have con- 
siderable information as to their usefulness. From 
mathematical processes we know the number of possible 
combinations of these, and all over the world research 
laboratories are engaged in trying out these combinations. 

The investigation of materials has been greatly facili- 
tated by the utilisation of the diffraction of beams of 
X-rays or electrons to produce pictures from which we 
may grasp the pattern in which the atoms or molecules 
are disposed in the substance. This has enabled us to 
understand the underlying reasons for the properties, 
such as tenacity, hardness, and ductility which these 
substances possess. It has also cut out much unnecessary 
work in the investigation of new alloys, and we can 
therefore assume that in a very short time nearly all that 
can be learnt in this direction will be known. 

Much of our progress in the last 150 years has been 
dependent upon the improvement of metals and the dis- 
covery of new alloys. It would seem therefore that 
unless we discover new chemical compounds of superior 
qualities to the metals we shall soon meet with a very 
severe limitation in our advance. Notwithstanding 
these limitations, there will be sufficient material to 
occupy the minds of inventors for many thousands of 
years to come. 

Trend of Mechanical Progress.—-In the domain of trans- 
port on land, water, and in the air, which is perhaps the 
most interesting field for invention, further reductions will 
undoubtedly be made in the weights of the prime movers, 
and possibly in the case of larger aeroplanes steam will 
come into its own again. Obviously, the possible advance 
is not very great, and in all cases where the energy is 
obtained from the formation of some compound chemically, 
as in the burning of fuel, we know from the general relation 
of the weight to the energy of combination that no reduc- 
tion of any moment is possible by the adoption of some 
other form of chemical action. From the same reasons 
we can infer that no chemical method of energy storage 
is likely to give any reduction in weight. 

Since the weight of the machine itself is limited princi- 
pally by the strength of the materials of construction— 
and we are approaching the limits of improvement in 
these—we can appreciate that on the present lines it will 
not be possible to obtain much greater speeds than we have 
at present achieved. 

Interference with the force of gravity is, however, by 
no means outside of the realm of possibility. We do not 
yet know how gravitational forces are transmitted. 
Neither do we know how light, electricity, radiant heat, 
and wireless waves are transmitted, but we can do many 
things with them in diversion, diffraction, reflection, and 
complete stoppage. With greater knowledge of radiation 
we may be able to-control gravitation in the same way. 
Such an invention would be revolutionary indeed, and 
would probably have a greater effect on the conditions of 
human life than any previous discovery. 

Transmission of power in bulk through the air will 
probably come to pass, in which case a beam of energy 
will be radiated out along each aerial route, to be picked 
up by the sing machines instead of their carrying fuel. 
A cable will also be laid down the centre of each road- 
way from which by induction the travelling vehicles will 
obtain their power. 

In power production probably the main improvement 
will be in the utilisation of other liquids than water for 
the transmission of the energy of the fuel to the revolving 
motor. The use of a number of these in cascade would 
reduce the loss of heat to the condensing water, which is 
the present cause of the low heat efficiency of our power 
stations. 





Compounding of internal combustion engines will almost 

certainly be adopted with an improvement in efficiency. 
An internal combustion turbine will probably come into 
use. 
Our production machinery will become more complicated, 
but this, again, will be limited by human capacity to con- 
trol it and inventors will no doubt devote their attention 
to methods of automatic control. Probably this will be 
a development of the method adopted in the automatic 
die-sinking machine. I can foresee the time when it will 
be possible to direct the machine by means of an electric 
eye traversing a blue print or even reading some special 
form of printed instructions. 

Entirely automatic production of our daily needs will 
come more and more into use until only a very few hours 
of work will be required from each individual. 

Wireless transmission will be improved until we shall 
be able both to see and to speak to anybody in any part of 
the world or to see without leaving our homes a full per- 
formance at any of the theatres gr picture houses, 

Electric lighting, which is at present making such great 
advances, will improve in colour and in the amount of 
illumination per unit of electricity used. 

Some control of the weather may become possible, and 
we shall look forward with appreciation in this district to 
the invention of the apparatus. 

Our Possible Annihilation.—All this speculation as to 
the future assumes a continuance of the conditions on the 
earth which permit of the existence of human baings. In the 
vast range of temperatures of which we have knowledge, 
only a very smal] span permits of life. It needs only a 
little beyond this, either above or below, to make the earth 
a desert. Several glacial ages have been experienced in 
the earth’s history, and another one more severe may come 
to pass, or in our movement through space we may 
approach a hot star and be annihilated. No minds, how- 
ever original, can cope with such situations, and this may 
be the end of our wonderful history of invention. 

Although to us the past, present, and future history of 
mankind appears all-important, the whole rise and decline 
of the human race may be only an infinitesimally insigni- 
ficant phase in the life of one of the smallest worlds of the 
great universe. 








Overhead Lines. 


Tue Electricity Commissioners have before them 
proposals for reducing the cost of high-voltage overhead 
lines with a view to facilitating development in rural 
areas in cases where the ‘requirements of isolated premises 
and small hamlets could adequately be met by the use 
of lines with small conductors. At present the provisions 
of the overhead line regulations relating to ice loading and 
wind pressure tend to restrict the employment of small 
conductors for high-voltage lines, and the Commissioners 
have aceordingly considered to what extent these require- 
ments can be modified in appropriate cases without 
impairing public safety or reliability of supply. As an 
experiment, the Commissioners have already approved 
in certain cases a modification of their overhead lines 
regulations, more particularly as regards the prescribed 
figure for ice loading, thereby enabling high-voltage over- 
head lines with small conductors to be erected for afford- 
ing supplies to isolated consumers. In view of the satis- 
factory performance of these lines, the Commissioners 
will in future be prepared, in appropriate cases. to approve 
of a modification of Regulation No. 15 to permit of the 
factor of safety being calculated on the basis of a covering 
of ice to a radia! thickness of fin. for fine conductors 
of sizes ranging from No. 8 S.W.G. up to 0-04 square 
inch of copper, or copper equivalent, for composite metal 
conductors, and for sizes not larger. than 7/14 S.W.G. 
in the case of steel conductors, or of composite conductors 
in which steel is the chief component. The supports 
for such line conductors in conjunction with any stays 
or struts, where provided, will require to be constructed 
to withstand the longitudinal, transverse, and vertical 
loads due to the ice loading mentioned, and to the wind 
pressure specified in Regulation 15. If wooden supports 
are used, the Commissioners would not be prepared to 
agree to the use of poles having a diameter of less than 
Ttin. at a point Sft. from the butt ends. When any 
undertaker desires to erect a high-voltage overhead line 
with small conductors designed in accordance with these 
modified requirements, this should be clearly stated in 
the application to the Minister of Transport when consent 
is sought to the placing of the line above ground and the 
size of conductors and size of poles should be furnished. 








CATALOGUES. 


Sheftield.—A leaflet on the 


Fev-Evectric, Garden-street, 
** Johnson-Fel ”’ crack detector. 

Ex.tson [nsuLattions, Ltd., Perry Bar, Birmingham. —A new 
booklet on “* Tufnol ”’ sheets, tubes, and rods. 

HospELt ENGINEERING Company, Ltd., 39, Maddox-street, 
W.1.—A brochure on the H-K steam heating system for build- 
ings. 

ELectrorto Meters Company, Ltd., Abbey-road, N.W.10. 
—New leaflets on smoke density indicators and recorders and 
type M.M. micro-mechanical flow meters for steam, water, air, 
oil, and gas. 

Setson Macuine Toot Company, Ltd., Abbey House, 
Victoria-street, 8.W.1.—Catalogues of the draw-cut machine 
tools made by the Morton Manufacturing Company of the 
United States. 

Geo. L. Scorr anv Co., Ltd., Kingsway, Croydon, Surrey.— 
A folder of drawings of transformer, choke, and fractional 
horse-power laminations made by the firm under the trade 
names of “‘ Stantranis,” ‘“‘ Medris,” and ‘‘ Standynis.”’ 


ConsotipateD Pneumatic Toot Company, Ltd., 170, 
Piccadilly, W.1.—A publication entitled ‘“‘ Famous Bridges,” 
which deals with the use of compressed air tool in bridge con- 
struction and illustrates many well-known modern structures. 

Avromatic Com WINDER AND EceEctricaL EQUIPMENT 
Company, Ltd., Winder House, Douglas-street, 5.W.1.—Cata- 
logue of the firm’s products, which include ‘“‘ Avo’’ testing 
instruments and ‘‘ Douglas’’ and ‘‘ Macadie ’’ automatic coil 
winders, 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
Britain’s Steel Trade with India. 


A Survey of the Import Trade of India, pub- 
lished by the Department of Overseas Trade and giving 
the figures from April Ist to June 30th—the first three 
months of the Indian fiscal year—provides some interesting 
information regarding the steel trade. A comparison 
with the trade over previous periods is made somewhat 
difficult by the fact that the three months under review 
follow the separation of Burma from British India. 
As a result a percentage of the total imports into British 
India is now represented by imports from Burma, and the 
percentage shares of other countries of supply are corre- 
spondingly reduced. There was an appreciable increase 
in the value of the imports of steel bars compared with 
the correspoding period of 1936 from 9520 tons, valued 
at Rs. 11-1 Jakhs, to 10,623 tons, valued at Rs. 18-1 lakhs. 
This increase was almost entirely due to the shipments 
from Great Britain, which advanced from 4178 tons, 
valued at Rs. 6-1 lakhs, to 6104 tons, valued at Rs. 11-4 
lakhs. The effect of the increases in prices of Continental 
steel is seen in the imports from Belgium, of which, 
although the total fell from 2148 tons to 1643 tons, the 
value increased from Rs. 1-8 lakhs to Rs. 2-2 lakhs. 
Imports from Luxemburg rose from 577 tons to 1313 tons, 
but those from Germany declined from 1460 tons to 563 
tons, and French imports fe!l from 845 tons to 449 tons. 
There was an increase in the total imports of beams, 
channels, pillars, girders, and bridgework to 7744 tons 
compared with 6164 tons in the corresponding period of 
1936. The arrivals from Great Britain increased from 4559 
tons to 5376 tons, and from Germany from 779 tons to 
1136 tons. Imports from Belgium rose to 732 tons from 
357 tons, but those from France fell from 395 tons to 
241 tons. There was a slight decline in the imports of 
rails, chairs, and fish-plates, although the value of the 
trade was well maintained. The British share dropped 
from 607 tons to 411 tons, and the German imports from 
446 tons to 161 tons. There was a satisfactory advance 
in the imports of galvanised sheets and plates from 
18,005 tons, valued at Rs. 29-9 lakhs, to 28,286 tons, 
valued at Rs. 59-6 lakhs. Practically the whole of this 
increase was secured by Great Britain, whose share rose 
from 9688 tons, valued at Rs. 17-5 lakhs, to 20,115 tons, 
valued at Rs. 39-6 lakhs. The arrivals from Belgium 
receded from 4311 tons, valued at Rs. 5-9 lakhs, to 2322 
tons, valued at Rs. 5-3 lakhs. Trade with Japan, how- 
ever, increased from 3842 tons, valued at Rs. 6-2 lakhs, 
to 5648 tons, valued at Rs.*14-3 lakhs. In the case of 
sheets and plates not galvanised nor tinned, the imports 
from Great Britain rose from 4886 tons to 5767 tons, 
whilst the imports from Belgium almost disappeared 
at 329 tons, compared with 2100 tons. 


British Iron and Steel Production. 


The British Iron and Steel Federation in its 
statement for September gives the output of pig iron in 
that month as 726,600 tons, compared with 714,000 tons 
(revised figure) in August, and 650,800 tons in September 
last year. The output included 162,700 tons of hematite, 
391,100 tons of basic, 144,900 tons of foundry, and 10,200 
tons of forge pig iron. The production of steel ingots 
and castings in September amounted to 1,163,000 tons, 
and constituted a new record, the previous highest 
figure being 1,027,000 tons in September, 1936. The 
August production was 987,700 tons. The record ingot 
production for the nine months of 1937 is reflected in 
imereases in typical finished products of approximately 
the following proportions (in comparison with the same 
period of 1936) :—Sheets, under }in., not galvanised nor 
tinned, 21 per cent.; plates over fin., 15 per cent.; joists, 
sections, and bars, 12 per cent. At the end of September 
there were 132 furnaces in blast, two having been blown 
in during the month and one having ceased operations for 
relining. The report does not give details, but the latter 
furnace was at the works of Stewarts and Lloyds, Ltd., 
whilst one was blown in by the Shelton Iron, Steel and 
Coal Company, Ltd., Stoke-on-Trent, and one at the 
Scunthorpe Works of John Lysaght, Ltd. The following 
table gives the average production over a period and the 
output for the past six months :- 


Pig iron, tons. Steel, tons. 


1913—Monthly average... 855,000 638,600 
1920 * + ++» 669,500 755,600 
1929 632,400 803,000 
1934 497,400 737,500 
1935 535,300 21,600 
1936 os 643,500 982,100 
1937—April 680,700 ... 1,080,400 
May 696,300 . 1,047,300 
June 699,300 1,106,400 
July. 729,300 1,059,200 
August . 714,000 987,700 
September 726,600 . 1,163,000 


The Pig Iron Market. 


The easier conditions noticed in the pig iron 
market during the last few weeks continue to rule, and in 
the case of foundry iron some consumers seem to have 
been able to accumulate a little stock against eventualities. 
The steel makers, also, are more comfortably situated as 
regards supplies of basic and hematite iron, but the avail- 
able quantities of the latter are still below users’ require- 
ments. The imports of basic iron plus the heavy home 
production have been sufficient to take care of the needs 
of the steel makers for some months to come, but there is a 
certain amount of nervousness regarding the situation 
which will exist early next year: According to some esti- 
mates, there is likely to be a shortage at that time, but 
these forecasts are frequently disproved by events, and, 
judging from the amount of iron which is available on 
the Continent and in America, there should be no real 
scarcity. On the Continent buyers have shown little 


interest in basic iron, and it is reported that sales have 
taken place at as low as £4 7s. 6d. f.0.b. The improvement 
in the supplies of ore has enabled an increase to be made 





Unless otherwise specified home trade quotations 


in the production of hematite. On-the other hand, there 
is no doubt that more of this description of iron would be 
taken by the steel works if it were available. Whilst there 
does not seem to be any surplus material in the foundry 
iron market, consumers are obtaining better supplies with 
greater régularity than at any time for months past. An 
exception is provided by Cleveland foundry iron, which is 
extremely scarce. In fact, it may be said that business is 
in a state of suspension, since only one foundry is pro- 
ducing this quality and the makers are heavily in arrears 
against contracts. Only in very special circumstances will 
the producers of Cleveland enter upon new business and 
a number of consumers in that district have welcomed the 
opportunity of securing French foundry iron at about 
£4 10s. f.o.b. In the Midlands the decline in the demand 
from the light castings trade seems rather more pronounced 
this month than last, but the requirements of the engi- 
neering trades have gone some way to make good this loss. 
Nevertheless, it will be some time before consumers will 
be able to obtain all the iron they require and to restore 
their stocks to normal. In Scotland the makers are acting 
conservatively and refusing to book far ahead. The 
increase in the prices has made little difference to the 
situation and, in fact, some makers appear willing to sell 
at the current price levels. Consumers are in an easier 
position as a result of recent purchases of foreign iron. 


Scotland and the North. 


There has been no improvement from the con- 
sumers’ point of view in the position of the Seottish steel 
trades. None of the works are able to accept all the 
business offered, and any contracts entered into are for 
delivery next year at the prices which may then be ruling. 
Heavy quantities of steel are passing to the shipyards, 
although the latter complain that deliveries are in 
arrears. The scarcity of new orders for ships is attracting 
a certain amount of attention, and although it is evident 
that the yards will be busy on Admiralty work for months 
to come, the outlook with regard to commercial shipping 
does not seem promising. The present high price of steel, 
the uncertainty regarding the quotations which will rule 
next year, and the difficulty of arranging definite delivery 
dates have all militated against placing contracts for new 
ships. So far as structural steel and steel plates are con- 
cerned, the works require four to six months for delivery, 
excepting when national interests demand an earlier date, 
in which case ordinary commercial contracts have to 
suffer. The re-rollers. continue to take all the semi- 
finished steel they can obtain, both from home and over- 
seas sources. Lately the position has become somewhat 
easier, but there are still delays in operations owing to 
irregular supplies. Most of the re-rollers have their 
output fully booked for a long time ahead, and it is by no 
means easy to find a works in a position to accept an order 
for bars under 3in. The export demand has fallen away 
considerably durimg recent weeks, and it is possible that 
more material will be available for home consumers. The 
sheet makers are busy principally upon work for the 
domestic trade. Large quantities of sheets are being sent 
to the shipyards where a number of vessels have reached 
a stage of construction at which the lighter descriptions of 
steel are used. Business in the Lancashire steel market 
is restricted by the inability of the steel works to accept 
fresh orders for the required delivery. Consumers con- 
tinue to search the market in the hope of obtaining odd 
parcels, although many appear to have resigned themselves 
to the stringent conditions which prevail. Disappointment 
is felt that the steel makers’ scheme for rolling material 
urgently needed by consumers during the eight weeks 
preceding October 14th has not been more successful. 
Now and again reports are heard of deliveries having been 
received quicker than was expected; but for the most 
part consumers complain of long delays. The steel works 
on the North-West Coast are all busily employed and have 
enough work in hand to keep them in this condition for 
several months. 


Current Business. 


A hot rolling mill weighing 85 tons, which can 
work on plates up to llft. wide by I4in. thick, has just 
been completed by Joshua Bigwood and Sons (1930), Ltd., 
engineers and ironfounders, Clutha Works, Wolverhamp- 
ton. The Yorkshire Copper Works, Ltd., makers of non- 
ferrous tubes and fittings, Hunslet, Leeds, have decided 
to establish a branch works at Barrhead, near Glasgow. 
Walker, Crossweller and Co., Ltd., manufacturers of 
steam traps and recording instruments, are removing 
their works from London to Cheltenham. The works of 
the Vulcan Motor and Engineering Company. Ltd., at 
Southport, have been acquired by J. Brockhouse and Co., 
Ltd., spring and axle makers, of Victoria Works, West 
Bromwich. A new company has been formed entitled 
Ferguson Brown, Ltd., for the purpose of amalgamating 
the firms of Harry Ferguson, Ltd.. and David Brown 
Tractors, Ltd., both of Huddersfield. It is reported 
that negotiations are in progress which may result in 
Imperial Chemical Industries, Ltd., taking over part of 
the site of the Mossend Steel Works, Mossend, Lancs, 
for the erection of a new chemical plant. The Montrose 
Yard of the London and Montrose Shipbuilding Company 
has been sold to National Shipbuilders Securities, Ltd. 
Amalgamated Anthracite Collieries, Itd., announce 
that they have decided to abandon the Raven Colliery, 
Garnant, as it cannot be worked remuneratively. The 
Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—Lithuania Railway 
Administration: Quantities of brass and copper bars, 
sheets, and tubes (Kaunas, October 26th); New Zealand 
Post and Telegraph Department: Supply and delivery 
f.o.b. port of shipment of 25 tons of hot dip galvanised 
hoop steel, lin. by 12 B.G. (Wellington, December 7th). 
South African Railways and Harbours Administration : 
Supply and delivery of structural steelwork, including 


are delivered f.o.t. Export quotations are 
be found on the next page. 


floor joists, horizontal and vertical bracing, purlins and 
sheeting rails, steel frame windows, galvanised gutters - 
and sheeting, &c. (Johannesburg, December 6th). New 
Zealand, Government Stores Control Board: Supply 
and erection of boiler-house plant, including two water- 
tube boilers, feed water heater, tank, pumps, &c. 
(Wellington, December Ist). New Zealand, Auckland 
Harbour Board: Supply and delivery of two 110-ton 
turntables for crane tracks at Calliope Dock, overall 
diameter to be 30ft.; gauge of tracks, centre to centre, 
15ft.; maximum weight of crane to be carried 110 tons. 
(Chairman of the Board, New Zealand, December 7th). 
South African Railways and Harbours Administration : 
Two 10,000-gallon capacity pressed steel tanks, each 20ft. 
by 20ft. by 4ft. deep, open top, the tank plates to be 4ft. 
square and }in. thick; the tanks to be supplied complete 
with 15ft. tower and fittings (Johannesburg, Nov. 15th). 


Copper and Tin. 


The electrolytic copper market has partaally 
recovered from the demoralised conditions of last week, 
but still remains in a rather nervous state. Quotations 
have fluctuated rather widely and the price movements 
of the American customs smelters have been distinctly 
erratic. The heavy fall in Wall-street quotations, and the 
resulting depression in the stock markets on this side 
as well as the international complications have all con- 
tributed to inspire caution amongst buyers, and in the 
copper as well as in most other commodity markets 
sellers have largely predominated. This week, however, 
there were slight signs of a revival of interest, and con- 
sumers showed a disposition to cover their requirements 
at the comparatively low prices ruling. As the copper 
market gradually recovers from the wave of depression 
which has overwhelmed it, the effect of the producers’ 
restriction of output will possibly assume more import- 
ance. Disappointment, however, is expressed at the failure 
of the demand in the United States to revive in accord- 
ance with expectations, but a period of comparative 
stability on Wall-street would probably be followed 
by more active buying by consumers, since there is 
no reason to suppose that users have covered their require- 
ments. In the London standard market prices have con- 
tinued to recede in the absence of any buying strength. 
Technically, the position of the market is not unsound, 
but the surrounding conditions have continued to exercise 
a depressing influence, and there has been a general 
tendency on the part of speculators to liquidate their 
commitments. ... Heavy declines in price have occurred 
in the tin market, and the steadier tone which developed 
at the end of last week was not maintained. Consumers 
in the United States and on the Continent bought more 
freely than for some time past, but’ the movement faded 
away early in the week. The general impression seems 
to be that consumers in the United States are not well 
covered, but not infrequently they have proved them- 
selves able to hold off the market for long periods, and 
some of the important consuming industries are now 
entering upon the quiet seasun. The East has sold smaller 
quantities than of late, and prices have ruled at above 
London parity. For the time being the tin market has 
been badly upset by the collapse in prices, and dealings 
show little evidence of a return of confidence. This was 
shown by a further fall of £7 10s. early this week, which 
brought the price to the lowest point touched this year. 


Lead and Spelter. 


Consumers who held off the lead market during 
the decline in prices showed that they had been closely 
following events by buying with some freedom directly 
values commenced to strengthen early this week. The 
industrial demand for lead has not been affected by the 
depressing times through which the market has passed, 
and the knowledge that consumers’ requirements were 
still at a high level has done much to promote steadier 
conditions. At the present levels the price of the metal 
should be attractive to users, particularly as there does 
not seem to be much surplus. Opinions appear to differ 
somewhat as to the statistical position. and whilst the 
general view is that the outlook in this respect remains 
satisfactory, a section of the market is inclined to think 
that production is somewhat in excess of consumption. 
The speculative account in this market has been much 
reduced by the heavy selling which occurred recently, 
but it would not be surprising if operators returned to the 
market at around the present range of values.... An 
improvement has taken place in the tone of the spelter 
market, and there has been a revival of interest on the 
part of consumers. The decline io the value of this metal 
was due to heavy liquidation of speculative accounts 
followed by some bear operations, and on the whole the 
demand throughout the period of depression has been 
well maintained. There is no doubt that the gloomy 
surroundings had a greater influence upon price move- 
ments in spelter than the actual technical position of 
the metal, and a slight revival in confidence was marked 
by a strengthening in values. There is, however, still 
a note of uncertainty in this, as in all other non-ferrous 
metal markets, and it is probable that outside influences 
will continue to sway sentiment for a time. The scarcity 
of high-grade spelter continues, but there are plenty of 
ordinary brands available for the market. This was 
indicated by a further sharp fall in prices early this week 
as a result of heavy sales on the London Metal Exchange, 
and the price dropped to £17 15s. for prompt and 
£18 1s. 3d. for three months. In America the stocks at 
the end of September showed an increase of 2290 short 
tons to 13,517 tons compared with the figures at the end 
of August. The production increased from 48,309 tons to 
50,027 tons last month. The deliveries were disappointing 
at 47,737 tons, compared with 50,643 tons in August. 
Although the increase in the stocks in America shows 
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that the shortage in that country is passing, the total is 
still well below normal. A 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 
Home. Export 
(D/d Teesside Area) 
N.E. Coast— oe te £s 
Hematite Mixed Nos.* S28 @ x... — 
2 No. 1 oe O25 — 
(D/d Teesside Area.) 
Cleveland— 
No. 1 i S: % @:.. 6 2 
No. 3G.M.B. $: Ben. 6 0 
No. 4 Foundry We. ee ae 5 19 
Basic* Sb @: @:.. a 
MIDLANDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs Foundry ... 5 6 0... ... 
>» Forge ee ee oe see -- 
eee en a OR BS - 
Northampton— 
Foundry No.3 ... ... 5 3 6... 
POO on A ES LR ERR BB .. 
Derbyshire— 
No. 3 Foundry ee ee 
Forge - S; @... 
ScoTLanD-—— 
Hematite, f.o.t. furmaces* 6 0. - 
No. 1 Foundry, ditto 6 0 6 - 
No. 3 Foundry, ditto 518 0 - 
Basic, d/d* 5 7 6 
N.W. Coast— 6 3 Od/d Glasgow 
Hematite Mixed Nos.* ‘6 8 6 Sheffield 
614 6 Birmingham 
* Less 5/- rebate. 
- MANUFACTURED IRON. 
Home. Export. 
Lancs AND YORKs— a. dé. £ 8s. d. 
Crown Bars ae. a ns — 
Best Bars eer x te ee ~ 
MIDLANDs— 
Crown Bars ... 13 6: @-<. 
Marked Bars (Staffs) a6 8: - 
No. 3 Quality... ... ... 11 12 6... 
No. 4 Quality... s- 3) S... 
ScoTLaND— 
Crown Bares ... ... . 19 18 @... 13 5 
GE eee ee ee 13 15 
N.E. Coast— 
GCoown Ba... <)> 26 OD ... 13 5 
Best Bars peS. Ucaee =o abba ED MD ae 13 15 
Double Best “a an ae Ae 14 5 
NORTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.o.q. ~ SS27..0: .:. —_ 
STEEL. 
Home Export 
LONDON AND THE SouTH— £ 2.> @: £s.d 
ga ee ees «ae ee 10 12 
(i renee i oe ke 11 12 
ee Le ee mer ee ee ee 10 12 
Channels... .. ue te OO 10 17 
Rounds, tin. indie ap ..7.0S. 6. 8:.. 1l 12 
we under 3in.* ... 12 0 6.. ll 0 
Flats, under 5in.* oo ee OS ll 0 
Plates, in.. (basis) 1G: Se ee ll 0 
» BS 0 os oa ae ll 5 
Ceo rece me ee ee 11 10 
fin. . ol2 8 0... 11 15 
Un. jin. to anil inel. 
6 lb. per sq. ft. (8-G)... 12 10 0... 12 10 6 
Boiler Plates, jin. ioe ee eae 12 2 0 
Norts-East Coast— Ag ae £ 8s. d. 
pS eae ee Pe ee 10 12 6 
BS.) s0oG. (55. Ra Be 1110 0 
ele. ...6 5. ok be Ea 10 12 6 
Channels... ool Migee. BEe By G53 30:.37..:6 
Rounds, 3in.andup ... 12 0 6... 1112 6 
i under 3in.* ie a Le 1 8 6 
Plates, jin. (basis) ... 11 8 0... 11 0 0 
frin. ... a Ae Oe coo nH 6. 8 
RR. ioe = sk ec AE A ® es 1110 0 
. te 2% ete Ses... 1115 0 
Un. jin. to i incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0... 12 10 
Boiler Plates, jin. ; ae) :.. 12 2 
MIDLANDS, AND LEEDS aND DistRIcT— 
c= d. ce, 4. 
RE 6s. se? Von? Se EO Bas 10 12 6 
See eee re ne Pe: 1112 6 
SM 38 Se EE Sa 10 12 6 
Chtiet.... 3... 2 2s FESS SO 10 17 6 
Rounds, 3in.andup ... 12 0 6... 11 12 6 
o» under 3in.* 1118 0 | a 
Flats, 5in. and under* ... 11 18 0 .. ll 0 0 
Plates, jin. (basis) 1110 6.. ll 0 0 
°° frin. ... M-i8.. @.. ll 5 O 
ra jin. ae ir SOR 1110 0 
‘a BARS ios sea Vee BE. 1115 0 
Un. a6. to and incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0 12 10 
Boiler Plates, jin. 12 0 6 12 2 


o 


eoooocosce@eeaeae}? 


os 


o 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
Giascow anp DisTricr— 8.8: yee ae 
a Aa SRE A SREB 2 SR ES 10 12 6 
Mega Si east) cigk: | ee aaa? *ene ll 12 6 
WO ste Soiree: eB NO ae 10 12 6 
Channels... ... wot SG: B58 10 17 6 
Rounds, Sin. als Mi SE Oe co a 3} 39:8 
be under 3in. nae, REWER ces. | ses 1l O 0 
Flats, 5in. and under ... 11 18 0*... ... ll oO 0 
Pistes,. aim. esa): .... Ll 850... ll 0 0 
” DN SREEY Dae eaeapmeee 3s Ui: aw Sega fe 33..5..8 
i; ARR Sei es al RR Oe ok 11 10 0 
° ee eu SD BO sees 1115 0 
n. jin. to and “tal: 
6 Ib. per sq. ft. (8-G)... 12 10 0... ... 1210 0 
Boiler Plates, jin. at es tere Se 12 23 6 
Soutn Wares Area— ey eS £008 
NE. Oe SA eB a. 1012 6 
MMS cl ak “i a ee: 11 12 6 
ME oes eo ae SSS 10 12 6 
en: «ey i eee 10 17 6 
Rounds, 3in.andup ... 12 0 6.. 1112 6 
9 under 3in.* ... 11 18 0O.. 1l 0 0 
Flats, 5in. and under* ... 11 18 0. ll 0 0 
Plates, jin. (basis) oo Ee Bes ll 0 0 
ee nearest ar ; 1 68 
Gon) cite eee OPO ck ys 11 10 0 
” Oe ois i RR 8 53 1115 0 
Un. in. to and inel. 
6 lb. per sq. ft. (8-G)... 12 10 0... 12 2 6 
TRELAND—F.0.Q. BELFAST. Rest or IRELAND. 
2. a7 @ 5: 0. 
RE 205 8 a OER Se Lt 6.8 
ER SSP le er ae 12 8 0 
Joists Eiko Gba: cond? | Sap OM ied? and 11-15 6 
Channels.. .a0ae © 1113 0 
Rounds, Sin. ens wm ...488 8. 6. 12 8 0 
’ under 3in.* a Ne eee 10 16 0 
Plates, jin. (basis) 11 13 0... 1115 6 
a. ae 1118 0. 12 0 6 
Sasol Vacs a Breas. 12 5 6 
xin. . te IPR was 12 10 0 
1. fyin. to ‘in ‘nel. 2S @:.;. 12 5 6 
* spree and Flats tested quality ; Unteated 9/— lesa. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. o‘a-& £ s. d. 
11-G. to 12-G., d/d «ae Oo ae! Os ..f.o.b. 1410 0 
Miodid a ee 1410 0 
14-G. to 20-G., d/d i i) on ee ...f.o.b. 1418 0 
21-G. to 24-G., d/d can ee ee) Oe .f.o.b. 15 0 0 
25-G. and 26-G., d/d St On, ..f.0.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s.d. Export. Basis— £ s. d. 


4-ton lotsand up... 19 10 0 26-G.andheavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27-G.to29-G. ... 19 15 0 
Under 2tons ... 21 2 6 30-G.andlighter 20 15 0 


Export ; India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.0.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
Tinplates. 
20 by '14 basis, f.o.b. Bristol Channel Ports, 24s. to 25s. 
Tinplate Bars, d/d Welsh Works, £7 15s. 


100-ton lats and over, 35 to 100 tons, 5/— extra; 


Billets. 
less than 35 tons, 10/— extra. $ «ed. 
Soft (up to 0-25% C.), untested 717 6 
Po ” o tested ... e338 
Basic (0-33% to 0-41% C.) ie 812 6 
Medium (0-42 to 0-60% C.) ... 92 6 
» Hard (0-61% to 0-85% C.) 912 6 
(0- 86% to 0-99% C.) 10 2 6 
= (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
» Light, f.o.t. 9 2 6 
FERRO ALLOYS. 
Tungsten Metal Powder.. 9/6 per Ib. 
Ferro Tungsten 9/- to 9/3 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
os 6 p.c. to 8 p.c. £24 0 0 7/6 
8 p.c. to 10 p.c. £24 0 0 7/6 
. Max. 2 p.c. carbon £36 0 0 11/- 
” 1 p.c. carbon £38 5 0 11/- 
0-50p.c.carbon £41 0 0 12/- 


1/- per Ib. 

2/5 per Ib. 

£18 15 0 home 

£12 0 Oscale 5/- p.u. 


carbon-free ... 
Metallic Queen 
Ferro Manganese (loose), 16) p-c. 
Silicon, 45 p.c. to 50 p.c. 


* ” 75 p.c. £17 0 Oscale 6/—p.u. 
Vanadium 12/8 per Ib. 

»» Molybdenum... 4/9 per lb. 
Titanium (carbon- feeo) 9d. per lb. 


£185 to £190 per ton. 
8/6 to 8/9 per Ib. 


Nickel (per ton) 
Cobalt a 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 

(Official Prices, October 13th) 

CorprER-— 
Cash ... 


ete £45 12 6to £4513 9 
Three months ... 


£45 17 6to £46 0 O 


Electrolytic ey £51 10 Oto £53 10 0 
Best Selected Ingo saat Bir- 
mingham .. ao £53 5 0 
Sheets, Hot Rolled ... £84 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 13}d. 13$d. 
»  Brazed (basis) 13$d. 134d. 
Brass— 
Ingots, 70/30, d/d Birmingham £44 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12d. 12d. 
= Brazed... 14d. 14d. 
Tin— 
GRU sie fee -cass dees os ee ee OO Se 
Three months ... . £223 0 Oto £223 5 0 
SPELTER- 
| ee arr tee km C  e 
Three months ... £18 1 Sto £18 2 6 
Lrap— 
Ce sath? cates £18 0 Oto#f£l8 1 3 
Three months ... £18 1 3to£l8 2 6 
Aluminium Ingots (British) ... £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth) — Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 22/ 
Splints 25/— to 26/- 

AYRSHIRE . 
(f.0.b. Porte)—Steam ... ... ... ... «... 21/— to 21/6 
FIrEsHIRE 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. se aes 21/— to 21/6 
Unscreened Nou etion i ahak eal 20/6 to 21/6 
LorHIaANs 
(f.0.b. Leith)—Hartley Prime 19/6 
Secondary Steam... ...  .-. 0 0. eee oe 19/ 
ENGLAND 
Soutn YorksuHire, Hor.— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NorTHUMBERLAND, NEWCASTLE— 
Byte TROOb c5. = ce, see ees, hon, ees — noe Af fe) BB f—- 
» Second... ‘ ey 21/- 
» Best Small... 18/6 
Unscreened 21/—- to 22/- 
DorHaAmM— 
Best Gas... 22/6 to 23/- 
Foundry Coke 40/— to 50/ 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/—to 29/6 
South Yorkshire ... 25/6 to 27/6 
Seconds ... . 22/- to 24 
CarpirF— SOUTH WALES. 
Steam Cvals : 
Best Admiralty Large ... 25/ 
Best Seconds 25, 
Best Dry Large 25/ 
Ordinaries 25/ 
Bunker Smalls 19/~- to 19/6 
Cargo Smalls ... 18/— to 19/6 
Dry Nuts. 27/— to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/ 
Patent Fuel 26 /- 
SwansEA— 
Anthracite Coals : 
Best Large ... see ste) agers 1 OE 
Machine-made Cobbles.. sin the eae: ek = Se Sh 
Nuts 40/— to 50/- 
Beans 27/6 to 35/- 
Peas 25/— to 28/6 
Rubbly Cube. 15/— to 16/9 

Steam Coals : 

20/— to 25/— 


Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 
Per Gallon. 
3dj. 
44d. 


Ex Ocean Installation. 
Furnace Oil (0-950 grav ity) 
Diesel Oil 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Production Inquiry. 


Tue President of the Lille Chamber of Commerce 
has written to the President of the Council informing him 
that it is hopeless for the industries it represents to expect 
satisfactory results from the inquiry into the ways and 
means of increasing production unless the Government 
deals with the causes of the industrial disorder. Little 
can be done to meet the difficulty by improving plant 
and machinery in the Lille area, particularly in the textile 
industry, which suffers most, because the whole of it 
was installed during the reconstruction period and is 
modern and efficient, and where the labour supply is 
short, as is the case in the iron and steel industries, the 
only solution is to introduce foreign skilled hands. It 
is futile to increase production when there is no corre- 
sponding increase of consumption, which is kept within 
narrowing limits by the lower purchasing power of all 
classes of the community, except wage earners, through 
currency depreciation, taxation, and price inflation. 
While production costs are steadily rising an expanding 
output of goods would not lower prices, and the only way 
to bring prices down to a level corresponding to the lower 
purchasing power of the community is to reduce the cost 
of production. As the burden arising from additional 
social and other charges and taxation can hardly be 
lightened in present circumstances, relief can only be 
obtained from a change in the system of working hours 
and, to put it frankly, the suppression of the forty hours’ 
week. The Lille Chamber of Commerce reverts to the 
proposal to fix a yearly maximum number of hours which 
can be distributed by employers according to the fluctua- 
tions of demand. The argument implies that wages can 
only be determined by that level of prices which comes 
within the means of the general community, and that 
consequently, if this lower level is to be maintained, 
workers must give an adequate return for their wages. 
In a word, production costs must be reduced in some way 
or other. The production inquiry is already weakening 
the genera] forty hours’ system, and the fear that it will 
continue to weaken it has obviously inspired Monsieur 
Léon Jouhoux, the General Secretary of the C.G.T., who, 
at the time it was introduced in all trades and occupations 
throughout the country, made veiled threats of economic 
reprisals against other countries if they failed to follow 
the lead. At the meeting of the Council of the Inter- 
national Labour Bureau in Prague last week, Monsieur 
Jouhoux made great efforts to obtain a definite assurance 
that the international adoption of the forty hours’ week 
would be put upon the agenda next year. 


The Reform of Working Hours. 


Of the committees appointed to investigate 
the working of the forty hours’ week and see how produc- 
tion can be accelerated, one of the first to issue a state- 
ment appears to be the committee dealing with the ports, 
which have suffered particularly from the rigid working 
system. So much preliminary inquiry had been made into 
the situation of the ports that the committee should 
have had an easy task in arriving at a conclusion which 
is the basic fact that the forty hours’ week applies auto- 
matically to the costly harbour plant and machinery as 
well as to the men. It is found that the working of cargo- 
handling plants is reduced by a quarter, a third and even 
one-half of their full capacity at different ports. As this 
necessarily increases the cost of loading and unloading 
cargoes it imposes heavier charges than should normally 
have resulted from the forty hours’ week. With the 
committee’s report before it, the Union des Chambres de 
Commerce Maritimes et des Ports Fran¢ais was able, 
at its last meeting, to adopt resolutions in favour of 
additional hours being allowed in order to provide for 
the irregular and unforeseen needs of shipping traffic 
and, at the same time, of eliminating stipulations in 
agreements between employers and the men which may 
permanently reduce the working of cargo-handling plants 
at the ports and may suppress any possibility of adjusting 
hours to work to the extent authorised by the decree. 
Also, the hours of work should be adjusted in all industrial 
and commercial enterprises co-operating with the ports. 
These resolutions are quite within the bounds of the 
decree, which left the way open for certain tolerances 
by agreement between employers and the men, but the 
unions ignore such tolerances and stand firmly by the 
five days’ week. The resolutions of the Union des Chambres 
de Commerce Maritimes, representing the interests of 
the ports, have gone to the committee to be transmitted 
to the Central Co-ordinating Committee which is required 
to submit to the Government a general plan for a distribu- 
tion of hours necessary for an accelerated production. 


Canalising the Rhone. 


The Government has authorised the Compagnie 
Nationale du Rhone to carry out the first part of its 
great scheme to provide navigation facilities for large 
barges between Marseilles and the Central European 
inland waterway system, beginning with improvements 
to the river between Marseilles and Lyons, and the con- 
struction of ports. This initial work will occupy about 
ten years, and the estimated cost of 68 million francs 
will be largely increased by the currency devaluation 
and considerably higher costs. The Lyons Chamber of 
Commerce turned down the Marseilles proposal to construct 
a lateral canal between Lyons and Arles, where it would 
join the existing canal to Marseilles, and declared in 
favour of regularising the Rhéne to a normal depth of 
1-6m. The silting that occurs in this rapidly flowing 
river will be dealt with by the construction of scouring 
walls. A great deal of experimental work has been done 
with models to determine the best methods of scouring. 
Extensions to the port of Lyons have been carried out 
during the past few years by the construction of new 
docks which will provide ample facilities for dealing with 
the considerably increased traffic that will be carried on 
the Rhéne when the navigation works are completed. 
At present, the traffic is interfered with by wide fluctua- 
tions in the water level and by the high current velocities 
when the river is in flood. 





British Patent Specifications. 


When an i te icated from abroad the name and 
address of the communicator are printed in italics. f 
When an abridgment is not illustrated the Specification is 


ents: 








without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, wee, 
le. each. 


The date first given is the date of application ; the second date, 
at the end of the i nt, 18 date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


471,401. December 7th, 1936.—Rorary Vatves, G. 8. 
Kammer, 15/B, Muzeum-utca, Budapest, IV, Hungary. 

This is a rotary valve for internal combustion engines which 

is claimed to ensure gas-tightness. The cylinder head A is 
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water-jacketed at B and within it there is fixed a ported piece 
C with inlet and exhaust ports at D and E. The valve F is 
a sleeve and is driven by the gear wheel G. Gas-tightness is 
assured by rings H and J, which, respectively, tend to expand 
and to contract on to the sleeve.—September 3rd, 1937. 


AERONAUTICS. 
471,156. February 27th, 1936.—Exuaust Systems, J. Martin, 
Higher Denham, near Uxbridge, Middlesex. 


The inventor says that with the usual arrangement of the 
exhaust from aeroplane engines the exhaust tends to upset the 


N°471,156 








merits of streamlining the machine. Consequently, he keeps 
the exhaust pipe within the fuselage, as indicated at A, and 
discharges the exhaust at the extreme rear of the machine. 
The air used for cooling the engine is also carried away in the 
same way.—August 27th, 1937. 


TRANSMISSION OF POWER. 


471,106. January 4th, 1936.—-ELecrric TROLLEY COLLECTORS, 
The English Electric Company, Ltd., Queen’s House, 28, 
Kingsway, London, W.C.2; and W. Nelson, Pheenix 
Works, Bradford. 
When a greasy graphite is used to lubricate the sliding over- 
head contactor of an electric train, and steam trains occupy the 
same road, there is a liability for grit from the exhaust of the 


N°471,106 





steam locomotives to deposit an abrasive coating on the over- 
head line. The inventor consequently uses as a lubricant on 
the collector a mixture of graphite and_nitro-cellulose of very 
low acid value with inert plasticisers. This paste is applied to 
the collector between the ridges of copper bars as indicated at A 
in the drawing. Such a material has the merit of providing 
lubrication without a stickiness which will collect grit.—August 
24th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 
471,104. December 23rd, 1935.—Fiyinc Suears, L. S. E. 
Ellis, 70-72, Chancery-lane, London, W.C.2. 
This is an arrangement for operating a flying shear or saw 
for cutting off squarely a continuously moving stock, such as bar 
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or tube. The cut is made by the circular saw A, which is driven 
by the grooved pulley B. The saw spindle is carried by two 
links C C, so that it can swing with a parallel motion. The 
upper pivots of the links are carried by a slide D which can rise 
and fall in a frame E. The stock 8 is projected past the saw 





against the stop F on the endless chain G, which is driven con- 
tinuously by the motor H. On the shaft J of one of the chain 
pulleys there are two cams, one of which is shown at K. These 
are rotated intermittently by the same motor and, through 
the links L L, lower the saw into its cut and carry it along with 
the stock.— August 23rd, 1937. 


471,154. February 26th, 1936.—LarHe Centres, W. Roter- 
berg, 40 Burghofstrasse, Dusseldorf 60, Germany. 

When ball or roller bearings are used to support the centres 

of lathes and such like machines, the inventor says that it is 
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difficult to adjust the several races to take their share of the 
load. Consequently, he fixes in an axial direction only the remote 
bearing and allows the others to slide in the housing and bear 
against it. The illustration shows a variety of applications of 
the idea.— August 26th, 1937. 


471,400. November 9th, 1936.—PapER-MaKING MACHINERY, 
J. E. Pollak, 20-23, Holborn, London, E.C.1. 

In this Fourdrinier machine, the wire mesh A is supported 
on rollers B, which are themselves carried hydraulically so 
that they float in their bearings. The bearings encircle the rollers 
for at least 180 deg. throughout their length, and are carried 
by cross bearers C that are hollow and are supplied by water 
under pressure from D. The paper stock is spread on the 
wire from the spout E. On account of accidental variations 
in the level of the stock in the spout, and of the vacuum in the 
suction box F, which, naturally affect the load on the wire, it 


N°471.400 























is necessary to adjust the hydraulic pressure which supports 
the rollers. This is effected by the double-ended bellows G 
and the throttling valve H. The upper part of the bellows is 
connected with the stuff trough and the lower part with the 
suction box. The linkage J, which is pivoted to a fixed support 
at K K, operates the valve H to maintain a water pressure 
under the rollers appropriate to the prevailing conditions. 
That part of the wire beyond the stuff box is supported on 
similar rollers L, supplied with water at M, but as these are 
only influenced by the vacuum in the suction box N, their 
controlling bellows O is single sided.—September 3rd, 1937. 


MEASURING AND TESTING INSTRUMENTS. 
471,140. December 7th, 1936.—TuHEopo.itres, Askania-Werke 
Aktiengesellschaft vormals Centralwerkstatt Dessau und 
Carl Bamberg Friedenau, Kaiserallee 87/88, Berlin-Fried- 
enau, Germany; and Dr.-Ing. Erwin Roux, 8, Schleh- 

dornweg, Klein Machnow, Berlin-Zehlendorf, Germany. 
This theodolite is intended for the observation of rapidly 


N°471,140 
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moving objects, such as aeroplanes, and the intention is to make 
it quickly adjustable. The telescope A is mounted on two turn- 
tables in different planes, which can be adjusted by the worm 
gears B and C. The connection between the worm wheels and 
the turntables is effected by the spring clutches D and F, so 
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that the telescope can be forcibly put approximately on the 
sight and then adjusted aceurately by the worm.——August 30th, 
1937. 


METALLURGY. 


471,142. December 23rd, 1936.—MaGNeric ALLOYS OF THE 
[RON-NICKEL-ALUMINIUM TyPE, Robert Bosch Aktien- 
gesellschaft, 4, Militiirstrasse, Stuttgart, Germany. 

This invention relates to a process for the manufacture of 
magnetic alloys of the iron-nickel-aluminium type for use in 
permanent magnets. High-quality alloys of the iron-nickel- 
aluminium type for making permanent magnets are made by 
first melting down all the carbon-containing constituents of 
the alloy in the absence of the aluminium and any other readily 
oxidisable constituents, such as titanium or beryllium, then 
reducing the carbon content of the melt by means of an ordinary 
oxidising treatment to below 0-1 per cent.—for instance, to 
less than 0-05 per cent.—-and then adding the aluminium and 
other readily oxidisable constituents, if any, to the melt. 
Obviously, the charge first melted down containing all the 
carbon containing constituents of the alioy may also contain 
any other constituents of the alloy which are not readily oxidis- 
able, such as copper. Alternatively, such constituents as do 
not contain any signifieant proportion of carbon may be added 
after the readily oxidisable constituents. In explanation of the 
process it may be mentioned that an oxidising treatment of the 
melt containing the aluminium would not be successful, since 
oxygen has a greater affinity for the aluminium than for the 
carbon, so that by applying an oxidising treatment to the melt 
already containing the aluminium the aluminium would be 
oxidised in preference to the carbon.—A uguaé 30th, 1937. 


MISCELLANEOUS. 


471,122. February 27th, 1936.—ARMOURING FOR CABLES AND 
Hose, &c., A. W. Williams, Redhill, Arnold, Notts. 

If a strip of braided wire is used as an armouring for cable or 

pipe and is applied as a helical binding under tension there is a 

natural tendency for it to shrink sideways under the influence of 


N°P471,122 





the tensile stress. The inventor overcomes this difficulty by 
incorporating in the braid one or more longitudinal wires, as 
indicated at A A, which carry the tensile stress, but leave the 
braid free to adapt itself to the winding process.—A ugust 27th, 
1937. 


471,143. December 30th, 1936.—Propvuction or HicH 
Vacuum, Kemet Laboratories Company, Inc., 30, East 
$2nd-street, New York, State of New York, United States 
of America. 

This invention aims at reduc- 
ing the time occupied in the 
final stage of producing a high 
vacuum in a thermionic valve 
by means of a “ getter.” The 
major portion of the gases in 
the valve envelope having been 
evacuated by a pump, the 
remainder is absorbed by the 
getter material. The getter is 
held in the strip nickel tab A 
and is brought up to active 
temperature by high-frequency 
current in the coil B. The 
essential feature of the inven- 


N8471,143 


tion is that the enclosure of 
the getter in the tab is such 
that it is vaporised progres- 


sively from the edges inwards 
and does not operate explo- 
sively. It is claimed that in 
this way the process is 
expedited from five or six 
seconds to two seconds. 
Auqust 30th, 1937. 


471,412. March 12th, 1937.—Compounpd Cast BxaRINGs, 
Braunschweiger Hiittenwerk Gesellschaft mit beschrankter 
Haftung, Braunschweig-Melverode, Germany. 

This invention relates to the manufacture of compound 
cast bearings lined with a bronze consisting of copper and lead, 
in which the bushes or brasses are first heated to a temperature 
near the melting point of the lead bronze, allowed to stand 
for a short time after the pouring, and finally are quenched. 
The steel bearing bushes are heated so slightly that the lead- 
bronze heated to normal casting temperature quickly solidifies 
after the casting, and the finished cast bearing bush, while it 
is still in its mould, is thereupon heated for a time at a tempera- 
ture at which the lead-bronze is in a pasty condition, whereupon 
it is allowed to cool down. The heating of the poured and 
reheated mould can be carried out for such a length of time as 
will enable a firm connection to take place between the lead- 
bronze and the steel bearing bush. The time for which the 
bearing bush is heated depends upon the thickness of the steel 
bush. With thin-walled bushes it may amount to about twenty 
minutes, while with thick-walled bushes it may amount to 
one hour. The heating of the steel bush before the casting 
of the lead-bronze, composed, for example, of lead and copper, 
or of lead, copper, tin and nickel, is effected at temperatures 
which lie, say, between 200 deg. and 300 deg. Cent. The dura- 
tion of the heating of the bearing bush, which is, for example, 
in a fire-clay mould, is to be ascertained by experiment.— 
September 3rd, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 











To-Day. 

Tyst. MecHANiIcaL ENGINEERS.—Central Hall, Westminster, 
S.W 1, General Discussion, ‘* Lubrication and Lubricants.” 

Inst. OF MECHANICAL ENGINEERS.—Connaught Rooms, Great 
Queen-street, W.C.2. Annual dinner. 

Inst. oF SANITARY ENGINEERS.—Caxton Hall, S.W.1. ‘* The 
Duties and Difficulties of a Surveyor to a Rural District Council,” 
T. Burdett. 6 p.m. 

Juntor Inst. oF ENGINEERS.—39, Victoria-street, S8.W.1, 
“* Smoke Abatement,” E. H. Sidwell. 7.30 p.m. 

Norru-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Literary and Philosophical Soc. Hall, Newcastle-on-Tyne. 
Presidential Address by Professor C. J. Hawkes. 6 p.m. 

Royal Technical 
M. 


West oF ScoTLanpD [RON anpD STEEL Iyst. 
College, George-street, Glasgow. Presidential address, P. 
Ritchie. 7.15 p.m. 

To-pay to SarurpDay, Oer. 23RD. 

INTERNATIONAL Motor Exurpition.—At Earl’s Court. 

Monpay, Oct, 18TH. 

West Ripinc FEDERATION OF ENGINEERING SOCIETIES. 
Bradford Technical College, Bradford. ‘‘ Progress in Marine 
Engineering and Shipbuilding,’ W. B. Rutledge. 7.30 p.m. 

Tuespay, Oct. 197TH. 

ENGINEERS’ GERMAN CrrcLE.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘ Uber Fragen der Akustischen Mess- 
technik und der Musikalischen Akustik,”’ Professor E. Meyer. 
6 p.m. 

Hutt CuHemicat ENGINEERING Soc.—Municipal Technical 
College, Park-street, Hull. ‘*‘ Progress in Electric Are Welding,”’ 
J. A. Dorratt. 7.45 p.m. 

Inst. OF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
“* The Use of Light Alloys in Modern Design,”” W. C. Devereaux. 
7.30 p.m. 

Inst. OF TRANsPORT.—Inst. of Electrical Engineers, Savoy- 
place, W.C.2. “ Transport in France,” F. J. Wymer. 5.30 p.m. 

SHEFFIELD METALLURGICAL Soc.—198, West George-street, 
Sheffield. ‘* Metallurgieal Problems of the Aero-engine,”’ E. R. 
Gadd. 7.30 p.m. 

WEDNEsDay, Ocr. 207TH. 

Inst. or Civit ENGINEERS: BIRMINGHAM AND DISTRICT 
Assoc.—Visit to the works of the West Midland Joint Elec- 
tricity Authority, Ironbridge. 

Inst. oF Crvit ENGINEERS: MANCHESTER AND DIstTRICT 
Assoc.—Manchester Literary and Philosophical Soc. ‘* Some 
Chemical Problems which affect the Water Engineer,” G. 
Howard Humphreys. 6.45 p.m. 

Inst. oF ELECTRICAL ENGINEERS: SouTH MIDLAND CENTRE. 
—Grand Hotel, Birmingham. Chairman’s address, H. Hooper. 
6.50 p.m. 

MANCHESTER METALLURGICAL Soc.—Constitutional Club, St. 
Ann’s-street, Manchester. ‘‘ Metals Used in Railway Work,” 
H. O. Neill. 7 p.m. 

NEWCOMEN Soc.—Science Museum, Exhibition-road, S.W.7. 
“Simon Goodrich and His Work as an Engineer,’ E. A 
Forward. 5.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS : 
GRADUATE SEcTION.—Bolbec Hall, Newcastle-on-Tyne. Chair- 
man’s address. 7.15 p.m. 

TuHuRspay, Oct. 2l1srt. 

DreseL Encine Users Assoc.—Caxton Hall, S.W.1. ‘‘ The 
Design of Elastically-supported Foundations for Reciprocating 
Engines,” R. Klopstock. 5 p.m. 

Inst. oF Execrricat ENGINEERS.—Savoy-place, 
Presidential address, Sir George Lee. 6 p.m. 

Inst. oF Martne ENGINEERS: JUNIOR Section.—East Ham 
Technical College. ‘‘ Mechanical Stoking of Marine Boilers,” 
G. T. Marriner. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS: NORTH - WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘‘ The 
Development of Tidal Power,” Prof. A. H. Gibson. 7.15 p.m. 

Royat AgeronavuticaLt Soc.—Inst. Mechanical Engineers, 
Storey’s-gate, 8.W.1. ‘“* Practical Airscrew Performance,” F. M. 
Thomas. 6.30 p.m. 

5 Fripay, Oct. 22np. 

Inst. OF MECHANICAL ENGINEERS. — Storey’s-gate, S.W.1. 
General meeting and presidential address. 6 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
“‘ Sewage Raising by Means of Pneumatic Ejectors,”” H. A. 
Hatt. 7.30 p.m. 

ScrentiFic Soc. oF THE Royat TECHNICAL COLLEGE.—George- 
street, Glasgow. ‘* Corrosion of Boiler Metals,” J. S. Merry and 
V. D. Kitson. 7.30 p.m. 


W.C.2. 





Monpay, Oct. 257TH. 

Inst. OF AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. Presidential address, Maj.-General 8. Capel Peck. 
7.45 p.m. 

Inst. or Crvit ENGINEERS: NORTHERN IRELAND Assoc.— 
Queens University, Belfast. Address by the Chairman, C. G. 
Wheeler, B.A., B.E., M. Inst. C.E. 6.15 p.m. 

Inst. oF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. 
“Control of Costs in an Operating Organisation,” a discussion. 
7 p-m. 

Inst. OF MECHANICAL ENGINEERS : GRADUATES’ SECTION.— 
Storey’s-gate, 8.W.1. ‘“‘ The Significance of Notched Bar and 
Izod Tests,’’ L. W. Schuster. 6.45 p.m. 

: Turspay, Ocr. 26TH. 

INsT. OF ELECTRICAL ENGINEERS : NORTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘‘ The Use of Protective Multiple 
Earthing and Earth Leakage Circuit Breakers in Rural Areas,”’ 
H. G. Taylor. 7 p.m. 

SHEFFIELD METALLURGICAL Soc.—198, West George-street, 
Sheffield. ‘‘ Modern Materials for Permanent Magnets,’ D. A. 
Oliver. 7.30 p.m. 

WEDNEsDAy, Oct. 277TH. 

Inst. oF Locomotive ENGINEERS.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ The Proportions of Loco- 
motive Boilers,” A. F. Webber. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
University, Sheffield. “‘ Racing Motor Car Design,” R. A. 
Railton. 7.30 p.m. 

" Tuurspay, Oct. 28TH. 

Inst. oF Civit ENGINEERS: BIRMINGHAM AND DistTRICT 
Assoc.—James Watt Memorial Inst., Birmingham. ~*‘ The 
Kincardine-on-Forth Bridge,”’ J. Guthrie Brown, M. Inst. C.E. 
6 p.m. 





Instr. or Civin ENGINEERS: MANCHESTER AND DISTRICT 
Assoc. AND Lyst, or MecHANIcAL ENGINEERS ;: NORTH-WESTERN 
Brancu.—~Engineers’ Club, Albert-square, Manchester. “ Venti- 


lation with Air Conditioning in Modern Buildings,” E. R. 
Dolby. 7.15 p.m. 
Inst. or Civit ENGINEERS: YORKSHIRE Assoc,—Hotel 


Metropole, Leeds. Address by the Chairman, H. J. Paul, 
M. Inst. C.E., and lecture on “‘ The Boulder Dam,” illustrated 
by film and lantern slides, 7.30 p.m, 

Inst. of StructuRAL EnoineEers.—Inst. of Civil Engineers, 
Great George-street, 8.W.1. Presidential address, Prof. J. 
Husband. 6.30 p.m. 

Frimpay, Ocr, 297TH. 

inst. or Crviz ENGINEERS: GLasGow Assoc. o¥ STUDENTS. 

-Inst. of Engineers and Shipbuilders in Scotland. Address 
by the Chairman, Archibald Leitch, B.Se., M. Inst. C.E. 
7.30 p.m. 

Inst. oF PropuctTion ENGINEERS,—Mayfair Hotel, Berkeley- 
square, W.1. Annual dinner. 7.30 p.m. 

Inst. of Sanrrary Enoineers.-—Caxton Hall, S.W.1. 
‘“ Principles of Flood Control and of the Regulation of Stream 
Flow as Applied to the Rivers Thames and Severn,” G. Bransby 
Williams. 6 p.m. 

Junior Inst, or ENGINEERS.—39, Victoria-street, 5.W.1. 
‘Submarine Telegraph Cables, their Construction and Main- 
tenance,” H.G 8. Trowbridge. 7.30 p.m. 

MANCHESTER Assoc, OF ENGINEERS.— College of Technology, 
Manchester. Discussion on ‘‘ Notched Bar Impact Testing.” 
2.30 p.m. and 5.45 p.m, 

Tuespay, Nov. 2Nb. 

Hvxi Cuemicat anp ENGINEERING Soc.—Hull Photographic 
Society, Grey-street, Hull. ‘‘ Solvent Recovery by Adsorption 
Process,” H. Griffiths. 7.45 p.m. 


Inst. or AUTOMOBILE ENGINEERS.—Royal Soc. of Arts, John- 


street, W.C.2. “Influence of Law on Design,” Maj. E, G. 
Beaumont. 7.45 p.m. 

Inst. or Civru EnGIneers.—Great George-street, West- 
minster, S.W.1. Presidential Address, Mr. 8. B. Donkin. 
6 p.m. 

WEDNESDAY, Nov. 3rD. 

Inst. oF Civin ENGINEERS: MANCHESTER AND DisTRICT 

Assoc.—36, George-street, Manchester. “ Protection of 





Building Structures Against Attack from Aircraft,’’ Col. W. 
Garforth. 6.45 p.m. 

Inst. oF ELECTRICAL ENGINEERS : 
Criterion Restaurant, Piccadilly, W.1. 
and dance. 8 p.m. 

THurspay, Nov. 47H. 

Inst. or Evecrrican ENGINEERS.—Savoy-place, 
“Street Traffic Signals,’ F.G. Tyak. 6 p.m. 

Inst. or Fuet.—Junior Inst. of Engineers, 39, Victoria-street, 
S.W.1. ‘*‘ Waste Heat Boilers,” a symposium. 6 p.m. 

Inst. oF MrcHantcaL ENGINEERS: WESTERN BRANCH.— 
Merchant Venturers’ Technical College, Bristol. ‘* Development 
and Applications of Radiators,’ J. Coltman. 7 p.m. 

Royat Axrronavuticat Soc.—Inst. Mechanical Engineers, 
Storey’s-gate, S.W.1. “Problems of High-speed Flight as 
Affected by Compressibility,”’ C. H. N. Lock, 6.30 p.m. 

Fripay, Nov. 5TH. 

Inst. OF Mecuanicat. Encinrers.—Storey’s-gate, S.W.1. 
Thomas Hawksley Lecture, “The Gas Engine and After,” 
Dr. F. W. Lanchester. 6 p.m. 

Inst. OF Propuction ENGINEERS.—British Industries House, 
W.1. ‘ Pressure Die Castings,”’ H. Lawesky. 7.30 p.m. 

Juntor Inst. or ENornrers.—39, Victoria-street, 8.W.1. 
‘* Some Factors Governing the Choice of Industrial Drives,” 8. 
Osbourn Shave. 7.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 

—Mining Inst., Newcastle-on-Tyne. “ Development of Hull 
Form of Merchant Vessels,” Dr. G. 8. Baker. 6 p.m. 
Monpay, Nov. 8TH. 

Inst. oF Extecrrtcan ENGINEERS.—Savoy-place, W.C.2. 
‘** Electrode Boilers for Steam Raising,’ Com. F. J. C. Allen, 

-_N. 7 p.m. 


TRANSMISSION SECTION.— 
Annual conversazione 


W.C.2. 


Tuespay, Nov. 9rn. 

Inst. or ELecrricaL ENGINEERS : NortTH MIDLAND CENTRE, 

Hotel Metropole, Leeds. ‘* Modern Systems of Multi-channel 
Telephony on Cables,’ Col. A. S. Angwin and R. A. Mack. 
7 p.m. 

Inst. oF MARINE ENGINEERS.—85, The Minories, E.C.3. 
“The A.S,E.A,. Clutch for Marine Diesel Engines,”’ G. L. Metz. 
6 p.m. 

Tuurspay, Nov. litn. 

Diese. EnGIne Users Assoc.—Caxton Hail, 8S.W.1. ‘‘ Some 
Notes on the Performance of Piston Rings in Relation to 
Medium-speed Diesel Engines,” F, C. Caistor. 5 p.m. 

Inst. OF MECHANICAL ENGINEERS: Nortu-WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘* The 
Training of Personnel for Industry,”’ A. P. M. Fleming. 7.15 p.m. 

inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH. 
Visit to works of Lax and Shaw. ‘ Bottle Making Machinery.” 


J. Shaw. 
. Fripay, Nov. 12ru. 

Inst. OF MECHANICAL ENGINEERS.—-Storey’s-gate, 8.W.1. 
Informal meeting. ‘‘ Fabrication by Arc Welding,” R. M. 
Gooderham. 6.30 p.m. 

Juntor Inst. oF ENGINEERS._-39, Victoria-street, S.W.1. 
Annual general meeting. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 


Albert-square, Manchester. ‘‘ Understanding the Task Instead 
of Measuring it: Work Analysis Without a Stop Watch,” E. 
Hijmans. 7.15 p.m. 

Saturpay, Nov. 13TH. 

Scientiric Soc. or THE Roya TECHNICAL COLLEGE.—George- 
street, Glasgow. Film on “‘ Production of Ford Cars at Dagen- 
ham.” 7.30 p.m. 

Monpay, Nov. 157TH. 

Inst. oF ELectTRicaL ENGINEERS : NortH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. “ Street Traffic Signals,” F.G. Tyack. 7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Joun Hotroyp anv Co., Ltd., have changed the address 
of their London office to 3, Central Buildings, Westminster, 
8.W.1. 

SmizL1Nn@’s BiruMEN Propucts, Lp. Paisley, informs us that it 
has acquired the works formerly known asthe Victoria Foundry, 
Paisley. The Company is specialising in the manufacture of 
bituminous and allied materials. 

Merz AND MCLELLAN announce that they have taken into 
partnership Mr. William Dixon and Mr. Arthur Howell, who 
have been members of their staff for a number of years. The 
headquarters of Mr. Dixon and Mr. Howell will be Carlio] 
House, Newcastle-upon-Tyne. 
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A Seven-Day Journal. 


The Late Lord Rutherford. 


ENGINEERS, no less than physicists and chemists, 
will learn with the deepest regret of the death of Lord 
Rutherford, O.M., F.R.S., Cavendish Professor of 
Iixperimental Physics and Director of the Cavendish 
Laboratory at Cambridge. Lord Rutherford, who 
was only sixty-six years of age, died on Tuesday 
evening, October 19th, in a Cambridge Nursing Home, 
following a severe abdominal operation. He was born 
in New Zealand on August 30th, 1871, and came of a 
farming family. Asa boy he attended a State primary 
school near Brightwater, from which he gained a 
scholarship to Nelson secondary school and passed to 
Canterbury College, Christchurch. In 1894 he was 
awarded an 1851 Exhibition Scholarship and came to 
Cambridge to work under Sir J. J. Thomson. From 
1895 to 1898 he studied the newly discovered pro- 
perties of ionised gases and the causes of ionisation. 
From 1898, when he was appointed to the Macdonald 
Chair of Physies at McGill University, Montreal, he 
continued his work on radioactivity and radioactive 
substances. This work led to the discovery that 
thorium bodies gave a type of radioactive emanation, 
and in 1902 Rutherford and Soddy suggested that 
helium might be one of the products of the disinte- 
gration of radioactive bodies. In 1907 Rutherford 
became the Langworthy Professor of Physics in the 
University of Manchester, and he carried further his 
radioactive researches and the study of radiations 
and atomic structure. He was appointed to the 
Cavendish Laboratory in 1919. In this famous place 
he confirmed his theory of the arrangement of the 
atom, and showed that atoms could be broken at will 
by bombarding them with « particles emitted by 
radioactive bodies, thereby effecting the transmuta- 
tion of matter. He was the recipient of the highest 
scientific honours, but he found time for public and 
Government work, and was for some years the 
Chairman of the Advisory Council of the Department 
of Scientific and Industrial Research. An experi- 
mental scientist of outstanding ability, he exercised 
a great influence on the work of his assistants, and 
his untimely death will be mourned by his many 
friends and those with whom he worked in academic 
and Government circles. 


Co-operation and Competition. 


In an address to the British Engineers’ Association 
on Thursday, October 14th, Lord Dudley Gordon, 
President, said: ‘‘I have said a good deal about 
the advantages and the duties attaching to co-opera- 
tion, but there is one note of warning which I do 
feel it is nécessary to sound in this connection. There 
is a definite tendency, not so pronounced in this 
country as elsewhere, for the advantages of co-opera- 
tion in the form of combines, rationalisation, or of 
Government control, whether direct or indirect, to 
be pressed to such a length that individualism and 
independence are in danger of being suppressed 
and made completely subservient to the community, 
the common good, or whatever term may seem best 
for propaganda purposes. Human nature is such 
that two of the strongest incentives to turning out 
yzood work are competition and the hope of personal 
profit. If there is to be no healthy rivalry there 
is less desire to develop methods superior to a com- 
petitor or to use material and workmanship which 
will be better than a rival’s. If there is no hope 
of personal gain what is the need to work hard, to 
reduce costs and improve efficiency ? I am told that 
the danger to which I refer is becoming very apparent 
in the * totalitarian’ states, and we must see to it 
that we so organise our industry in this country 
that we gain the advantages of collaboration and 
co-operation without losing that individuality which 
has won us the foremost place among the industrial 
nations of the world.” 


British Trade with China. 


THE Special China Committee of the Federation 
of British Industries has just issued an interim Report 
which shows the potentialities of the Chinese market 
before the present hostilities arose and the attention 
which has already been given by British industrial 
interests to the question of securing a satisfactory 
proportion of the contracts involved in the expected 
development of China. With regard to better and 
more energetic British sales and technical organisa- 
tions in China, the Committee has considered the 
various types of selling organisations now operating 
and, while agreeing that the method of representation 
must be determined by the circumstances of par- 
ticular cases, it feels quite definitely that in specialised 
engineering lines the maintenance in China of a 
technical expert by the manufacturer is essential 
to the successful exploitation of the market, par- 
ticularly as prospective Chinese purchasers often 
lack engineering training and have to be educated 
up to the advantages of particular machinery or 
equipment. Where individual manufacturers cannot 





afford the cost, it is suggested that competing manu- 
facturers, or possilby the whole industry, should 
arrange to share the expense of a technical expert 
and pool inquiries on the lines already indicated. 
The Committee generally favours such action as 
helping towards the elimination of internal com- 
petition and concentration of technical ability. 
The question of co-operation amongst British 
merchant agents in China has also been investigated. 
Special consideration has been given to the most 
suitable type of individual for British selling organisa- 
tions in China. It is felt that the need for closer 
contacts with prospective purchasers calls for the 
selection of personnel capable of mixing on the 
friendliest possible terms with Chinese buyers. 
Germany’s success in getting business in China is 
due not merely to her ability to quote low prices 
and offer long credits, but largely to the energy and 
thoroughness with which her salesmen establish 
contacts, work out proposals and follow them up. 
It is felt that British salesmen must do likewise 
in order to secure similar results, bearing in mind 
that China needs advice and assistance, not only of 
a technical, but also of a friendly and disinterested 
nature. The Committee is also of opinion that a 
valuable service is being performed on behalf of 
British industry by the Federation’s scholarship 
scheme, which enables selected Chinese apprentices 
to secure practical training in engineering works 
in the United Kingdom. Generally speaking, the 
Committee’s view is that while the economic develop- 
ment of China may be delayed, it will not be arrested 
by the present hostilities. It therefore considers 
it highly important that British manufacturers 
should maintain their organisations and interests 
in China even at a time when disturbed conditions 
might make it seem unprofitable as, of all export 
markets, none offers greater possibilities for the future 
than China. 


Co-ordination of Goods Transport. 


Tue Transport Advisory Council, which was 
set up under the Road and Rail Traffic Act of 1933, 
and which includes representatives of transport, 
labour, and trading interests, under the chairmanship 
of the Rt. Hon. Sir Arthur Griffith-Boscawen, was 
formed to give advice to the Minister of Transport 
in connection with the co-ordination, improvement, 
and development of goods transport. In the Report 
which has just been issued by the Stationery Office 
the subject of “ Service and Rates in Goods Trans- 
port’ is discussed, and included in the Report 
are the published memoranda submitted in evidence 
to the Committee by the railway, canal, coastwise 
shipping, and haulage interests. In its Report the 
Council considers the practical problem of achieving 
and developing co-ordination between all forms of 
goods transport. As a preliminary step, it makes 
proposals for the regulation of rates of charge for 
road hauliers and canal carriers, subject to safe- 
guards for traders’ interests, and for the agreement 
of rates between the different forms of transport. 
The Council also makes certain comments as to the 
working of the Road and Rail Traffic Act of 1933. 
It is proposed to deal with the problem of coastwise 
shipping in a second report, which, it is hoped, may 
be presented at an early date. 


Apprentices and Trade Union Recognition. 


In a Journal note of last week we recorded the 
decision of a committee of engineering apprentices 
to seek trade union recognition in the matter of wage 
negotiations, and failing such recognition to come 
out on strike on Monday, October 18th. Happily, 
such industrial disturbances are to be avoided, for, 
at a joint meeting of the Engineering and Allied 
Employers’ Federation and representatives of the 
Engineering Joint Trades Movement (comprising 
the Confederation of Engineering and Shipbuilding 
Unions, and the Foundry Workers’ Union), and 
the Amalgamated Engineering Union, it was agreed 
that the trade unions in the industry shall be recog- 
nised as the representatives of the apprentices in 
wage negotiations. On their part the unions under- 
take that such negotiations shall follow a regular 
course, and that any irregular stoppages are to be 
disallowed. According to a statement made by 
the employers’ committee, it is prepared to recom- 
mend to the Federation that it should agree in prin- 
ciple to the recognition of the right of the unions to 
negotiate in respect of apprentices, boys and youths, 
subject to such reservations of machinery and scope 
as may be mutually agreed upon. Arising out of 
this agreement the unions are to instruct their 
members that there must be no stoppages of work 
or irregular action in relation to these matters 
while they are under consideration. It is further 
pointed out that the boys and youths concerned in 
the recent strikes, though frequently referred to as 
apprentices, in many cases were not indentured, 





and that their rates of wages have been a matter of 
determination between themselves and the firms 
employing them. There has been no collective 
bargaining on their behalf, nationally or locally, 
nor, as a rule, with individual firms. Their wages 
have varied even in the same area, and, although 
in certain places they have moved in relation to 
the wages of the skilled men, there has not been a 
fixed method of settling what the rates should be. 
Recognition of the unions as the representatives 
of the apprentices and youths will make the settle- 
ment of their wage rates the subject of regular 
negotiations. 


The Prevention of River Pollution. 


Tue fourth Report of the Joint Advisory Com- 
mittee on River Pollution has now been published 
as a White Paper. The Committee was asked in 
1935 by the Minister of Transport and the Minister 
for Agriculture to consider the position with regard 
to the pollution of rivers, which has arisen in con- 
sequence of the Land Drainage Act of 1930. The 
opinion of the Committee is that the position which 
has now developed does not enable measures to be 
devised for dealing with the prevention of pollution 
without the appointment of entirely new bodies ; 
but the Committee is not able to make any suggestion 
as to the constitution of the proposed river authorities. 
In the Report the Committee states that it has not 
in mind any curtailment of the work which is now 
being done, but it is simply desirous of urging a 
centralisation, which, it is of the opinion, might prove 
the ideal solution of the present difficulties. The 
Report points out that at present some 1605 autho- 
rities, including urban and rural sanitary authorities, 
county councils, joint committees, and fishery 
boards, can enforce the existing Acts dealing with 
pollution prevention, and that dual administration 


forms the normal feature of the administration 
of the law. Such multiplicity of authorities with 
independent jurisdiction, the Report considers, 


tends to hinder rather than to help effective adminis- 
tration. The systems which are operated by the 
West Riding of Yorkshire Rivers Board and the 
Joint Committees of the Mersey, and Irwell and the 
Ribble, are cited as being effective. In conclusion, 
the Report states that there is a large and growing 
body of opinion-among those concerned with rivers 
that, notwithstanding the advantages which would 
arise from a single pollution-prevention authority 
for the whole of a river in place of the present multi- 
plicity of authorities, the setting up of separate 
bodies for this particular purpose would be contrary 
to the best interests. The view which has been 
advanced to the Committee, and with which it 
entirely concurs, is that the time has arrived for 
seriously considering not only the reduction of the 
number of bodies dealing with river pollution by 
the concentration of that function in one body for 
the river, but also the concentration of functions 
in relation to a river into one body for the whole 
of the river. 


An Increasing Fuel Demand. 


THE annual dinner of the Institute of Fuel took 
place at the Connaught Rooms on Thursday evening, 
October 14th, under the chairmanship of the Presi- 
dent, Sir Philip Dawson. About 700 members and 
friends attended, and the principal guest of the 
evening was Captain Crookshank, the Minister of 
Mines, who proposed the toast of “The Fuel 
Industries.” In the course of his remarks Captain 
Crookshank referred to the striking development 
which had taken place in the use of all kinds of fuel 
during the last ten years. As a result of industrial! 
enterprise the demand for fuel was, he said, still 
increasing. Compared with 1935, the production 
of coal last year was up by 6,500,000 tons ; the gas 
sold was up by 14,000,000 cubic feet ; the electricity 
generated was up by 2,500,000,000 units, and the 
oil consumed was up by 124,000,000 gallons. What, 
he asked, was to take place during the next ten 
years? Among other developments he foresaw 
far greater co-ordination and research than to-day, 
not only within each industry, but between the 
different industries. There was, he thought, a need 
for greater attention to the production of oil from 
coal. Although in future the industries should be 
so organised that competition between them did 
not lead to waste in effort, he felt that progress would 
be stimulated by the presence of healthy competition. 
There was an increasing demand for a purer atmo- 
sphere which, he considered, must lead to more 
intensive research on such subjects as improved 
grates, better means of using bituminous coal, and 
means to avoid unnecessary emission of smoke. 
Our scientists and engineers were quite eapable of 
meeting such demands. Dr. Morris W. Travers, 
F.R.S., who was during the evening presented with 
the ** Melchett Medal,” responded. 
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Earls 


Court Exhibition Building. 


By ROBERT J. SIDDALL, A.M. Inst. C.E. 


No. 


INTRODUCTION BY Sir Ra wpu G. C. 
Chairman, Earls Court, Ltd. 


GLYN, 


| AM glad to know that a series of articles describing 
the growth and construction of the new Earls 
Court Exhibition building is to be published in THE 
ENGINEER. These articles will be written by Mr. 
Rohert J. Siddall, A.M. Inst. C.E., A.M.I. Struct. E., 
who is the consulting engineer to Earls Court, Ltd., 
and as such has the most intimate knowledge, not 
only of the building itself, but of everything that has 
gone to make it the success that it is, and perhaps the 
largest and most wonderful building in the world. 
Mr. Siddall’s experience specially fits him to under- 
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I. 


but this idea was turned down by the House of 
Commons as being extremely wasteful, since the 
building would remain empty for almost eleven 
months of the year. It was next suggested that the 
building, instead of remaining empty, should be let, 
and it was then pointed out that this would be com- 
peting with private enterprise and in a highly specula- 
tive business. These two proposals having collapsed, 
the scheme for utilising the vacant site at Earls 
Court was brought forward by a group who were 
anxious to promote the interests of British industry 
and commerce, to enable exhibits at the British 
Industries Fair to be displayed in a better manner than 
was possible in any other building in the world. 





POOL 








SWIMMING 


ested in engineering will probably feel that the three 
great lifts that occupy the pool are amongst the 
wonders of Earls Court. 

Those of us who are of an age to remember the old 
Earls Court associate with that place much pre-war 
gaiety, and there is no doubt that it had its own par- 
ticular form of romance. The new building will, 
I think, in time claim some of that old romance as 
well as create a new and modern atmosphere to 
enable the thoughts of this post-war generation and 
the ideas of inventors and manufacturers to be given 
a wide and worthy publicity, to the great advantage 
of British trade and industry. We all hope that 
organised labour will co-operate with us in making 
the building a place where demonstrations can be 
given of the right way to look after the health and 
comfort of workers, and where people interested in 
any particular trade can study the methods used by 
their rivals and competitors in foreign lands. 

It would be idle to pretend that the board of 
Earls Court, Ltd., has not had its anxieties during 
the construction of the building, and the contractors 
were unable to complete the work in the time in which 
they had undertaken to do so or at the estimated cost. 
Circumstances arose over which nobody had any 
control, and the prices of all materials have gone up, 
but I should like to pay my tribute to the splendid 
way in which the contractors and sub-contractors, 
and the thousands of workmen engaged on the con- 
struction of the building carried on their work, often 
under most trying conditions. 


THE SITE. 

The finding of the right site was of paramount 
importance to such a building as contemplated. It 
must be large enough to contain a building with the 
required exhibition floor space, and be in a spot as 
close as possible to the centre of London. It must be 
easily accessible from all parts of London, and have 
ample provision and space for the rapid dispersal of 
crowds. 

Fortunately, such a site was available (see Fig. 1). 
For many years the old Earls Court Exhibition had 
been derelict, with its buildings—once the centre of 
attraction for millions of people—falling into decay. 
This land belonged to the London Passenger Trans- 
port Board, which was naturally anxious to find some 
way of using the extremely valuable space. Though 
not ideal in every way, this site possessed advantages 
which far outweighed the disadvantages. Negotia- 
tions were begun between the promoters and the 
London Passenger Transport Board, and finally a 
lease was acquired. 

The site of the main building was triangular in 
shape and was bounded by the West London Exten- 
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FiG. 1—SITE AND COLUMN PLANS OF THE EARLS COURT EXHIBITION BUILDING 


take the important task of describing this work, and 
it gives me great pleasure to add these few words of 
introduction. 

The first point of importance is that the building 
has been designed for a specific purpose, namely, to 
house the bulk of the exhibits of the British Industries 
Fair, which had outgrown available accommodation 
elsewhere. 

When the question of providing adequate accom- 
modation came before Parliament, suggestions were 
made that the Government should itself construct a 
building wherein to house the British Industries Fair 





I do not intend to enter into the technical details 
of the construction because that is Mr. Siddall’s 
province, but I would only say that since the building 
has been completed and an exhibition staged within 
it, we feel thoroughly satisfied with the design, and 
we believe that Earls Court will fill a great national 
need. It is intended to use the building for recrea- 
tion and amusement as well as for exhibitions, and 
therefore it was important to study every device 
that would provide for its conversion in order to 
accommodate large audiences to view spectacles, 
boxing matches, &c., and I think that everyone inter- 





sion Railway on one side and by Philbeach-gardens 
and Eardley-crescent on the other two. Main roads 
ran past two of the corners of the site. The area was 
roughly 12 acres. . 
The principal advantage is its situation. It lies 
less than 3 miles from the West End, and is connected 
with the main arterial highways radiating from 
London by the two roads referred to above, giving 
ready access for road traffic from all parts of the 
country. It is also reached with the greatest ease 
by the four main line railway companies, and the 
underground railway system. There are three 
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stations adjoining the site+-two on the Underground, 
Earls Court and West Brompton, and West Brompton 
on the West London Extension Railway. 

Another advantage was the history and, tradition 
attaching to the site. The old Earls Court Exhibition 
(Fig. 2) was completed in 1887,* and for many years 
it was the home of exhibitions of all kinds, and became 
well known to millions in all parts of the country. 
The name “ Earls Court ” already was closely iden- 
tified with exhibitions and various kinds of amuse- 
ments, and consequently it was desirable and natural 
that the name should be perpetuated. 

But there were serious disadvantages, the principal 
being the fact that it was intersected by railway lines 





It, however, necessitated the raising of the suspended 
roadway surrounding the building, since this road 
had to have access to the main floor on each side of 
the building. It also restricted heavy loads to certain 
parts of the main floor, since to make the whole 
floor area strong enough for any load would have 
been prohibitive. 

It was thus considered that if the floors were 
designed as shown on the plan below—see Fig. 4- 
they would be sufficient to cater for all the likely 
loads required. 

In order to accommodate 23,000 people around 
the central area suitable for tournaments, circuses, 
&c., it became clear that the seats between the main 
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Fic. 2—THE Otp EARLS COURT EXHIBITION 


running out from Earls Court Station and branch- 
ing off in two opposite directions, to Putney and 
Wimbledon and to Hammersmith, Ealing, and North 
London. Actually there are four tracks—two double 
and two single. Two of these already were covered in 
by tunnels, but two ran through the site in open 
cuttings. 

Before any constructional work could be begun 
therefore it was necessary to cover in the open cuttings. 
This work was carried out by Sir Robert McAlpine 
and Sons (London), Ltd., for the ground landlords, 
and was in itself an engineering feat of considerable 
importance. The work will be described in detail in 
the course of these articles. A view from the 
Warwick-road entrance, showing the covering in of 
the cutting is reproduced in Fig. 3. 


DEMOLITION. 


The company having been formed, the lease signed, 
and the scheme of the building agreed upon, work 
at once commenced in two directions, the demolition 
of the old existing buildings and the covering in of 
the railway tracks. 

The work of demolition was carried out by Geo. 
Cohen, Sons and Co. (London), Ltd., which firm was 
also responsible for the demolition of the “ Big 
Wheel” on the site, a part of the old Earls Court 
Exhibition in 1906. The work consisted of the 
removal of over 10,000 tons of débris, and was com- 
pleted entirely by road transport in just under six 
weeks. It was accomplished without a hitch of any 
kind. 


THE NEw DesieGn. 


The essential conditions specified in the new design 
embodied 450,000 square feet of exhibition floor 
space on two floors; seating for 23,000 people (4000 
permanent seats, and 19,000 removable seats) around 
a central arena in the centre of which had to be a 
swimming pool; a car park for 2000 vehicles, and a 
storage space for the 19,000 seats as well as storage 
space for exhibitors’ crates, &c. In addition, there 
had to be room for the plant and equipment to make 
such a building workable. 

Although it is very desirable to have the main floor 
at ground level, so as not to be restricted in the loads 
to be placed on it, the necessity for room to accom- 
modate the various services without sinking them 
into basements formed between the tunnels and thus 
isolating them, also the fact that no loads from the 
building could be allowed to rest on the tunnels, 
made it obvious that the main floor must be raised 
sufficiently above the tunnels to enable beams of an 
economical depth to pass over these tunnels and 
under the main floor. An aerial view of the new 
Earls Court in course of erection is given on page 436. 
On the same page another view shows an early 
stage in the construction of the new building. The 
raising of the main floor at once gave the room 
required for all the services without isolating them. 





_* John Robinson Whiteley conceived the idea in the early 
eighties, and the old Earls Court Exhibition was opened by the 
late Queen Victoria in the jubilee year 1887. 





and first floors would not be sufficient, and therefore 
the remainder would have to go on to the first floor 
level ; but for these to be serviceable there would 
have to be a well in the centre of the first floor 
through which an audience could see down to the 
arena. In this way the centre of the main floor 
became roofed over by the main roof of the building 
instead of the first floor. As 4000 of the 23,000 
seats were required to be permanently fixed, it was 
clear that they would have to be the top tiers which 
did not come down too low to restrict the availability 
of the first floor for exhibition purposes. 

Thus it came about that a second floor along 
the back and top of the permanent seats was 
necessary; but rather than extend this floor back 
over the remainder of the first floor, it was considered 
desirable to form a high arched roof over these areas, 


and leave room on the main floor at the entrances 
for various offices and services. It was also found 
that a height of 32ft. between the first and second 
floors was sufficient to take the permanent seating 
without unduly restricting the height between the 
lowest tier and the first floor. The column spacing 
from an economical point of view was settled at 25ft. 
and there were no insurmountable difficulties in 
adopting this arrangement on the ground floor. 

On the main floor, however, 25ft. centres of columns 
was too close for the floor to be of use for exhibition 
purposes, but 50ft. gave ample room, and so it was 
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FiG. 4—MAIN AND FIRST FLOOR PLANS 


decided that of the 1000 columns carrying the 
main floor, only every other one should pass through 
to carry the first floor, except over the central 
width of 250ft. and length of 450ft. where an 
uninterrupted view was required. This area was 
spanned by a single roof. Fig. 1 shows the arrange 
ment of the columns. 

On the first floor, the hall on each side of the central 
arena behind the permanent tiers of seats has a 
clear span of 1OOft. and a clear length of 200ft. in 
one case and 250ft. in the other; therefore, the 
columns carrying these portions of the floor stop 





at the underside of the first floor slab. 














FIG. 3—VIEW OF SITE FROM THE WARWICK-ROAD ENTRANCE 


making two halls, one on each side of the main hall 
which, by dropping shutters, could be shut off from 
the rest of the building and used as separate and 
smaller assembly or exhibition halls. 

The height of the floors was dependent on several 
factors.- As already mentioned, the main floor 
was raised sufficiently above the ground to enable 
economically designed beams to span the tunnels at 
heights which would be sufficient to give reasonable 
head room around and through the building under 
the main floor. The height between the main and 
first floors was decided as 32ft., which would enable 
normal exhibition dwelling-houses to be built between 
the two floors and give sufficient room to enable a 
mezzanine floor to be put in along two sides of the 
building. This floor would have two restaurants 





It had been decided that in the centre of the arena 
a swimming pool, 200ft. by 100ft., would be required 
on certain occasions, but during the times when 
exhibitions were held it would have to be covered over 
with a floor capable of carrying heavy exhibits. The 
problem presented was to erect or dismantle and 
store a floor of 20,000 square feet, which must be of 
the requisite strength, in the short time available 
between exhibitions. It was finally decided that the 
solution was not to remove and rebuild the floor 
each time, but to sink it to the bottom of the 
pool. 

The swimming pool called for filtration plant, 
dressing-room accommodation, and a control room 
for the moving platform. The raising of the main 
floor above ground level enabled these to be accom- 
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modated underneath this floor, thereby preventing 
any encroachment on the exhibition space. 

Owing to the triangular shape of the site upon which 
the main building was to be erected (see Figs. 1 and 5), 
and owing to the fact that the whole of the area had 
to be utilised to its fullest capacity, the shape of the 
building, instead of being rectangular, had of necessity 
to be triangular. 

This gave three corners which would be of little 
value for exhibition space, but would be very valuable 
for the accommodation of the offices and staircases 
and services on the various floors, besides giving an 
excellent opportunity for developing bold entrances, 
two of which would be immediately opposite the 
stations and easily accessible from them. The third 
entrance, though of lesser importance from the point 
of view of entrance to the building, was most valuable 
in that it provided direct access to an emergency exit 
which was made through a row of houses into Phil- 
beach-gardens. 

Part of the property leased to Earls Court, Ltd., 
was on the south side of the West London Extension 
Railway, and contained a hall which had formed part 
of the old Earls Court Exhibition. This was in a 
good state of preservation, and stood in an area of 
waste land. The hall was large enough to be developed 
into an ice skating rink, and the waste land was 
sufficient to accommodate 2000 cars if a car park 
were built on two levels, 

As this car park was to serve the property on both 
sides of the railway, it was obvious that a bridge would 
have to be built across the railway connecting up the 
top deck of the car park with the road surrounding 
the main building. 

In addition, an area had to be found to house the 
tiers of 19,000 removable seats which would be on 
the main and first floors of the exhibition building. 
To facilitate the removal of these seats, it was desir- 
able that the chair store should connect up to one of 
these floors, preferably the main floor. The only way 
this could be done was to construct the chair store 
on the upper deck of the bridge from the car park. 
In order not to reduce the available area for parking 





purposes or obstruct the bridge over the railway, the 
chair store was raised on columns above it. 
Fortunately, the levels of the main floor and the 
railway enabled this to be done without severing the 
connection between the main floor and the chair store, 
but it necessitated the lowering of the road surround- 
ing the building over the length along the side of the 
railway, so as to connect with the bridge floor adjoin- 
ing the upper car park. This unavoidably gave a 
rather severe ramp approach to the main floor at the 
south end. In view of the fact that the building was 
adjoining a railway connecting with all the main lines 
in the country, it was very desirable to take advantage 
of this position by having sidings laid to serve the 
building. To enable this to be done, the ground at 
the rear of the building, which was fortunately clear 
of the Underground Railway lines, was excavated 
down to the railway level, and two sidings with plat- 
forms and storage areas were constructed. Access 
was given to the sidings by two lorry lifts serving the 
main and first floors and a ramp leading up to the 
road surrounding the building and to the basements. 

Thus it will be seen from the foregoing that the 
requirements of the building produced many intricate 
problems, all of which had to be solved before a satis- 
factory scheme could be placed before the owners, 
so as to justify their going to the public to raise the 
necessary finance. 

The credit for the evolution of this workable and 
satisfactory scheme must be given to Mr. C. Howard 
Crane, an eminent American architect, who had 
already demonstrated his genius by the work he had 
done in that land of outstanding building construc- 
tions. 

The estimating of the cost of this scheme was 
placed in the hands of Mr. L. Kauf, who, acting as the 
consultant for the builders who were to be invited 
to carry out this work, went into the whole question 
of costs, after consulting various sub-contractors and 
getting from them the probable cost of the various 
parts as developed from the scheme drawn up by Mr. 
©. Howard Crane. 

(To be continued.) 








General Discussion on Lubrication 
and Lubricants. 


No. 


HE General Discussion on Lubrication and 
Lubricants, organised by the Institution of 
Mechanical Engineers with the collaboration of twenty- 
nine other institutions and societies in this country 
and twenty-two in British Possessions overseas and 
foreign countries, was held at the Central Hall, 
Westminster, on Wednesday, Thursday, and Friday, 
October 13th, 14th, and 15th. 

Sir H. Nigel Gresley (Vice-President of the Insti- 
tution of Mechanical Engineers) opened the pro- 
ceedings on October 13th, in the regrettable absence 
of the President, Sir John Thornycroft, through illness, 
and outlined the general scheme of the arrangements 
that had been made. He pointed out that the subject 
of lubrication and lubricants was one to which the 
Institution had always devoted considerable atten- 
tion, and, in fact, might reasonably claim with some 
pride to have played a leading part in the foundation 
of its experimental and mathematical study in this 
country. After a brief reference to the importance 
of lubrication in industry, commerce, transport, and 
the social life of the country, he explained why it had 
been decided to organise the meetings. It was recog- 
nised, he said, that although lubrication was receiving 
extensive study, and still presented many unsolved 
theoretical and practical problems, there existed, 
scattered throughout the world, a vast amount of 
knowledge and experience, the correlation of which had 
never previously been systematically attempted. It 
was felt therefore that the time was ripe for such an 
attempt to be made, and that the most useful method 
to adopt would be the arrangement of a general dis- 
cussion based on a number of papers to be invited 
from a widespread and authoritative authorship. The 
Council of the Institution of Mechanical Engineers 
decided to assume the responsibility for arranging 
such a discussion, and, recognising that the problem 
affected every branch of engineering, it was decided 
to invite the collaboration of certain other technical 
institutions and societies, both in this country and 
abroad. 

The Chairman explained that the papers had been 
divided into four groups, the discussion of each of 
which would occupy one session. Group I, consisting 
of forty-one papers, dealt with journal and thrust 
bearings ; Group II, consisting of thirty-six papers, 
dealt with engine lubrication ; Group III, consisting 
of twenty-four papers, related to industrial applica- 
tions ; and Group IV, containing thirty-one papers, 
dealt with properties and testing. 


Group I: JouRNAL AND THRUST BEARINGS. 


Professor H. W. Swift (Reporter to Group I) then 
presented a summary of the papers in this group. 





1. 


Professor Swift’s report was reprinted in our issue of 
last week. 

Professor G. B. Karelitz (Columbia University) 
said that a transition stage seemed to have been 
reached with regard to bearings. Bearings which 
ran well were designed long before physicists began 
to take an interest in them, but theory had now 
reached a very definite stage, and one at which a 
number of practical questions could be answered. 
At the same time, theory could not yet give all the 
answers. For instance, we did not yet know the 
minimum thickness of an oil film for particular con- 
ditions, although in the case of automobile engines 
it was possible to work with a film thickness of 
one ten-thousandth of aninch. A great deal depended 
on the finish of the bearings, but there was no standard 
method for measuring finish. We also wanted to know 
the correct temperature of distribution and what 
happened in the bearing, the temperature of the 
shaft and the temperature of the bearing metal. 
We further required to know what was the tem- 
perature drop between the film and the surface of 
the metal. In the same way there were a number 
of questions to be answered with regard to bearing 
design, such as bearing leakage and how to prevent 
it, how to seal bearings, what happened when a bear- 
ing was sealed on a shaft, and what happened to the 
piston ring when rubbing on the cylinder wall. Of 
course, nothing very mysterious happened, otherwise 
bearings would not run at all, but it was, nevertheless, 
necessary to know the answers to such questions and 
to arrive at some universality of theories and univer- 
sality of expressions in order to simplify formulze 
in such a way that the designer could use them 
without the necessity for making deep mathematical 
studies. It was also very necessary to arrive at a 
universal expression for viscosity and also a universal 
method of measuring it, preferably by measuring the 
actual absolute viscosity. 

Mr. W. A. Stanier (L.M.S.) spoke on railway rolling 
stock, and said the important points in that connec- 
tion were the same as with every other type of bearing, 
viz., accuracy of shape and accuracy of finish. A 
good many railways were now not only grinding shafts, 
but afterwards lapping them. It was essential to 
have correct running clearance and to eliminate the 
variety of grooves which had existed in the past in 
the bearing itself. Actually, those problems had been 
fairly satisfactorily settled as regarded railways, but 
the important problem which still remained was to 
provide some means for preventing oil leakage, and 
also the ingress of water and dirt. If that problem 
could be satisfactorily solved, there would be far fewer 
hot boxes on railways. Provided the oil was a good 





one, it did not matter whether it was a plain hydro- 
carbon oil or a mixture with vegetable oil. In some 
cases a hydro-carbon oil was mixed with from 5 to 
25 per cent. of rape oil and the general practice was 
to have a small amount of vegetable oil, but, provided 
the bearing was in good condition, it did not matter 
very much. The generality of railway bearings were 
of white metal, and provided the bearings were true 
cylindrically, were properly finished, and had correct 
clearance for the loads to be carried, he did not think 
there should be much difficulty in locomotive and 
carriage and wagon bearings. 

Mr. D. Clayton (National Physical Laboratory) 
said he could not altogether agree with Professor 
Swift’s optimistic opinion as to the agreement between 
theory and experiment in journal bearings, except in 
a general way. Although Prandtl claimed, in his 
paper, agreement with theory, it was under conditions 
where everything was favourable and differences were 
not critical. Guessing was then almost good enough, 
but the difficulty arose when higher excentricities 
were being used, but even in the region of thick films 
for turbine bearings, Guy and Smith recorded marked 
differences between theory and experiment as regarded 
losses. Brillié claimed agreement of his theory with 
several series of experiments, but it was unfortunate 
that it was necessary to use the results of experi- 
ments to choose amongst his three hypotheses, so 
that a check of his theory by experiment was not 
direct and independent. There might be nothing 
wrong with that, but one wanted to be sure there was 
no suspicion of adapting the theory to suit each series 
of experiments, because then there was no certain 
help for the designer. The difficulties arose from the 
fact that clearances were so very small and it was 
apparent that small distortions, departures from the 
trie cylindrical form, &c., might make considerable 
differences to the results. The effects of those factors 
had become apparent with complete bushes, and it 
seemed inevitable that they should be worse with less 
rigid partial bushes. One outstanding problem notice- 
able in a number of papers was the determination of 
the running temperature of bearings and its varia- 
tion with operating factors, including heat loss 
factors. Without that information, the application 
of either theory or present experimental results was 
badly hampered. If those troubles were found in 
experimental work they were likely to occur much 
more in the making and setting up of the practical 
bearing, and were important in the choice of a factor 
of safety when satisfactory design data were available. 
Another matter common to a number of the papers 
was the question of the magnitude of the oil supply, 
and it was apparent that little oil was required for 
many applications. Recent tests of his own showed 
how badly one could treat even a heavily loaded 
bearing after shutting off the oil supply without 
leading to failure. The contrast between Mr. Stanier’s 
2 oz. per 100 miles for railway axle bearings, and the 
gallons per minute for turbine bearings was very 
great, but apparently the turbine bearing must be 
considered in a separate category on account of the 
cooling function of the oil. In connection with 
running-in, he suggested that as far as the bearings 
themselves were concerned, Mr. Stanier’s procedure 
was logically the wrong way round. It would seem 
that the engine ought to be run quickly, as there was 
full film lubrication in Mr. Stanier’s case, and then 
be gradually slowed down to bring the surfaces gently 
into contact. 

Mr. E. Watson Smyth (Taylor Brothers, Man- 
chester) said that from the practical standpoint the 
introduction of fabric bearings into rolling mill plant 
had opened up a new field to rolling mill engineers. 
If the bearings were designed as an integral part of 
the rolling mill in the first place, the results would 
be very different from those obtained, where, as was 
too often the case, fabric bearings were fitted to replace 
the ordinary brass bearing. In his paper he had 
referred to two experiments that were being carried 
out, and since the paper had been prepared the results 
had come into his possession. The question was 
whether the lamine of the fabric should be laid 
vertically or horizontally, and the results made it 
fairly safe to say that under heavy loads, such as 
were met with in rolling mills, the laminz in the hori- 
zontal position gave the more satisfactory results. 
Another series of experiments referred to in the 

per were with graphitised fabric, but unfor- 
tunately they could not be completed, because the 
manufacturers would give no encouragement as to 
the exact performance of the material. He believed 
they were worried as to how much graphite to mix 
with the resin in order not to reduce its strength. 
One of the chief troubles with fabric bearings fitted 
to rolling mills was rust or corrosion, which accu- 
mulated during the shut-down period. Nickel coat- 
ing had not been successful, because it flaked off, and 
chromium plating would be an advantage, but there 
was not a chromium-plating plant in this country 
which would take the size required. Another problem 
was electrolytic action, which had been definitely 
proved to exist, and took the form of very small pin- 
holes on the surface of the bearings. Curiously enough 
two mills were attacked in that way, and a third was 
not, but he did not know why. ; 

Monsieur H. Brillié referred to the question of oil 
grooves in bearings, and emphasised the necessity 
for attention being paid to their design in order to 
facilitate the control of the thickness of film, adding 
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that the pressure per unit of length depended upon 
the thickness of the film at each point. With the 
design of oil grooves in the bearings of the “ Ile de 
France,” it had been possible to measure the thick- 
ness of the film for various speeds, and in more than 
thirty ships it had been possible to secure very good 
running as a result of fitting what he referred to as 
properly designed grooves. 

Mr. F. Samuelson (B.T.H. Company, Ltd.) said 
the experiments his company was carrying out with 
water-base lubrication were being continued, and were 
encouraging. There were no signs of rust so far, 
even after the plant had been shut: down for two or 
three weeks. If the bearings were run slowly when 
starting up, then it was necessary to supply the 
lubricant under pressure, otherwise there was trouble. 

Dr. R. O. Boswall (Manchester College of Tech- 
nology), speaking with regard to the supply of lubri- 
cants, said that calculations of the quantity required 
for any given size of bearing showed it to be very 
much greater than was anticipated. For instance, in 
the paper by Guy and Smith, mention was made of 
a bearing, 15in. by 22in., which was supplied with 
39 gallons per minute, but his calculations showed 
that the quantity should be 60 gallons, or at least 
50 gallons per minute. If a smaller quantity was 
supplied, the bearing metal would run because it was 
not operating on a perfect film. Speaking generally, 
he said the aim should be to design a bearing to 
work with the limiting thickness of film, which, 
however, was very difficult to determine. Among 
other things, it depended on the bearing surface, and 
the thickness of the film must be regulated in accord- 
ance with the nature of the surface of the bearing. 
Finally, he said he had carried out many experiments 
with bedded brass bearings, but had never found 
them very good for central loading. Indeed, he had 
found great difficulty in getting such.a bearing to work 
when centrally loaded. The brasses should be so 
arranged that there was 65 deg. in front of the load 
line and 55 deg. after. Those proportions gave an 
easier working bearing, and one which took up its 
film more quickly. 

Mr. F. Nixon (Bristol Aeroplane Company) spoke 
of the use of floating bushes on the Bristol aeroplane 
engines, and said that the “‘ Pegasus ” engine, using 
floating bushes for the big end, carried a load of 
3700 lb. per square inch on the big ends and had to 
stand up to a test of 4700 lb. for the Air Ministry test. 
The Bristol bush, he added, was riddled with holes, 
and they could not be done without. Grooves had 
been tried, but with forty-eight holes in the bush, it 
was found, the best results were obtained. 

Dr. Bowden (Cambridge) discussed the question of 
film thickness in relation to viscosity, and said it 
was interesting to inquire what was the viscosity of 
the oil when the film was an exceedingly thin one. 
There had been various reports on that question from 
time to time, and he believed Professor Watson 
observed that a film ]0—-* em. thick appeared to have 





a high rigidity, and Sir William Hardy had observed 
the same thing. A few years ago he attempted to 
measure the viscosity of very thin films, and it was 
found that for water, paraffin, alcohol, and most 
liquids the viscosity of a very thin film was identical 
with the viscosity of the liquid in bulk. It had been 
shown, however, that substances capable of forming 
liquid crystals had very great rigidity, and if lubri- 
cating liquids were dissolved in other substances 
eapable of forming liquid crystals, then the viscosity 
of very thin films might be enormous. Water con- 
taining 1 per cent. ammonium oleate had very high 
rigidity, but would flow under high pressure. 

Mr. H. L. Guy urged the need for a simple list of 
agreed symbols which could be used internationally 
in lubrication literature, and pointed out that the 
papers used the same symbols to mean different 
things. The list need not be a scientific one, but it 
should be simple. He also emphasised the importance 
of sealing bearings to prevent the ingress of dirt and 
grit, adding that although the loss of oil in individual 
cases was small, its effect was not insignificant in our 
national economy. Mr. Chittenden in his paper had 
pointed out that in the case of large turbo-generating 
sets thé heat to be extracted from the oil amounted 
to 2,000,000 B.Th.U. per hour—and probably it was 
more—which meant 2600 tons of extra coal burned 
under the boilers per annum. That was a striking 
comment, said Mr. Guy, on the need for efficient 
bearings, even in so efficient a thing as a turbine. 

Mr. G. F. C. Vineall said that with plastic bearings 
it was very necessary to use carefully chosen oils 
because there were cases in which plastics swelled 
through the type of oil used. 

The Chairman, in bringing the meeting to a close, 
disagreed with the suggestion of Mr. Clayton that 
engines should be run in at high speeds, and gradually 
run slower, in order to get the bearings properly 
bedded in. He had had a lifelong experience of loco- 
motives, and if any attempt were made to run them 
at full speed when they first came out of the works, 
they would not run very far, because there would be 
blazing boxes all round. Commenting on Professor 
Boswall’s remarks on centrally loaded bearings, he 
said the bearings used under railway carriages were 
all centrally loaded. Pressures up to 1000 lb. per 
square inch were used, but the air-cooling effect. pre- 
vented them from running hot. There were over 
100,000 bearings of that type on his lines, and very 
often the return as to hot boxes was nil for the month, 
or perhaps only one or two. These 100,000 boxes 
ran hundreds of millions of miles a year, which sug- 
gested that the centrally loaded bearing was not 
altogether unsatisfactory. As to the floating bushes 
mentioned by Mr. Nixon, there was an omission in 
that respect in the papers, for there was no mention 
of them, but floating bushes were very largely used 
in America, and he personally had used some in this 
country. Some very remarkable results had been 
obtained with them. 











American Highways and Highway 
Practice. 


By E. E. R. TRATMAN. 


No. 


ITI. 


(Continued from page 418, October 15th.) 


Highway CURVES. 


URVATURE in general, and in ordinary country, 

is restricted usually to a minimum radius of 
1000ft. to 1200ft., but sharper curves are required, 
of course, in rough or mountainous country. In the 
instructions for highway surveys of the California 
State Highway Department it is pointed out that 
curvature is objectionable only as it places restriction, 
expenses, or hazards upon traffic. With the standard 
superelevation and free sight distance, a curve of 
2000ft. radius can be negotiated at a speed of 75 miles 
an hour. In general, for important roads a radius 
of 1000ft. should be the minimum. Curves of less 
radius restrict speed limits, and on roads of minor 
importance this restriction may be justified by the 
saving in construction cost. In mountain locations 
the desirable minimum should be 250ft. to 350ft. 
radius. 

Superelevation or banking of curves is prescribed 
for curves up to 10,000ft. radius in California, the 
transverse surface being a plane revolved on the axis 
coinciding with the centre line of the road. The rate 
of superelevation per foot of pavement width reduces 
from 0-128ft. for 200ft. to 400ft. radius to 0-080ft. 
for 1000ft., 0-040ft. for 1500ft., and 0-016ft. for 
1800ft. radius. For curves of greater radius the rate 
is that of the standard crown of the pavement, 
namely, 0-008ft. per foot of width for concrete paving, 
and 0-012ft. for all other types of surface. At 
simple curves with long tangent approaches the 
transition will begin on the tangent at 100ft. from 
end of curve and will reach full superelevation on the 
curve in 150ft., or at 50ft. along the curve. This 
coincides with the curve transition. 

In New York State the superelevation is introduced 





in the same way, the centre line of the pavement 
being maintained at the established gradient, while 
the outer edge is raised and the inner,edge correspond- 
ingly depressed. The rate of superelevation is jin. 
per foot of pavement width for curves of 400ft. to 
600ft. radius, fin. up to 800ft., fin. up to 1000ft., 
din. up to 1500ft., and fin. to 2000ft. radius. On 
curves of 2000ft. to 2500ft. radius the rate is tin. per 
foot for concrete paving and }in. for bituminous 
surfacing. The warped surface of pavement begins 
on the tangent and full superelevation is reached at 
the beginning of the curve. 

With this banking of curves it is more easy to steer 
the vehicles and there is less liability to skidding. 
In some formule the side or lateral friction is a factor, 
and in general, 0-16 is assumed as safe for speeds up 
to 60 miles an hour. Where speed is a factor, curves 
of small radius may be banked for 10 miles an hour ; 
those of moderate radius for 25, and those of larger 
radius for 35 to 40 miles an hour. Two formule for 
superelevation E in inches per foot of pavement 
width are given herewith, the V indicating speed in 
miles per hour and R the radius in feet :— 


7 v2 
E=0 8: 
v2 
E=0 67-5 


The length of transition from tangent to circular 
curve L is sometimes taken by the formula 


L=1-65. 


A difference between curve and superelevation 
practice on railways and highways is that in the former 





case the vehicles are restricted to the definite path 
on the rails, while in the latter the vehicles may make 
their own paths. For this reason the paved roadway 
is usually widened on the inside of curves to give free 
range for drivers. On the New York State roads this 
widening begins with 2ft. for curves of 800ft. to 
1000ft. radius, then 3ft. for 600ft. to 800ft., and 4ft. 
for radii of 400ft. to 600ft. On the Californian State 
roads this inside widening is provided on all curves 
of 500ft. radius and less, 4ft. up to 200ft. radius, 
34ft. for 250ft., 3ft. for 300ft., 24ft. for 350ft., and 
2ft. for 400ft. to 500ft. radius. The edge of the 
widened road bed and pavement are arcs concentric 
with the centre line, except on the transitions at the 
ends of the curve. 

The diagram of the New York State Highway 
Department for this banking and widening is shown 
in Fig. 20. It is specified that the gradient will be 
held on the centre line, the outside edge of the pave- 
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Fic. 20—BANKING AND WIDENING DIAGRAM 


ment being raised for half the amount of super- 
elevation, and the inside edge depressed a correspond- 
ing amount. The warped surface starts at the point 
of curve PC (R 3), or at some point behind this if 
necessary, and the full banking is attained at the 
point of compound curve PCC (R4). Banking 
must not change the normal rate of gradient by more 
than 1 per cent. When the length of curve is too 
short for this arrangement, single radius curves are 
used, beginning at distances equal to N and N, 
respectively, measured back from the normal PC, 
with maximum widening and banking attained at 
the middle of the curve. Special designs are used 
when the sight distance is less than 500ft. or the radius 
is less than 800ft. 

In general, the practical limit of superelevation 
or transverse slope to compensate for centrifugal 
force is l}in. per foot of width, any excess force being 
taken care of by friction between the wheels and the 
pavement. With speeds up to 60 miles an hour on 
dry surfaces, the coefficient of this friction is taken 
as 0-16, without causing discomfort to the passengers. 
For higher speeds, this allowance should be reduced. 
On the basis of a slope of l}in. per foot and an allow- 
ance of 0-16, the maximum curve for safe travel at 
60 miles an hour would be of 955ft. radius, or 6 deg. 


Highway GRADIENTS. 


In profile or longitudinal section, gradients of 
5 per cent. are considered the desirable limit in 
ordinary or rolling country, with 7 or 8 per cent. as 
the maximum, except for short lengths in rough or 
mountainous country. In practice, gradients as 
high as 20 per cent. may be met with on mountain 
roads, but not on trunk line roads in the mountains. 
On gradients steeper than 7 per cent. there is a 
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hazard in the short sight distance on the vertical 
curves at the summits. With two or three lanes also 
there is the hazard that slow movement of motor 
trucks ascending long gradients may induce impatient 
or careless drivers following to attempt to pass the 
trucks on the incline, without regard to the risks. 
Modern 14-ton motor trucks are capable of making 
30 miles an hour on 5 per cent. gradients, and 5 to 
74-ton trucks (gross weight, 15 to 184 tons) can make 
25 miles an hour or more. But on 6 per cent. gradients 
the speed limit is about 20 miles an hour. However, 
trucks often reduce speed on the upper part of a long 
gradient, thus causing delay and confusion on a 
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FIG. 21—WIDENING OF ROADS AT INTERSECTIONS 


two-lane or three-lane road. Trucks of the smaller 
sizes are often overloaded, even to four or five times 
the rated load. Large trucks are rarely loaded to 
more than twice the rated load. 

For roads with more than two lanes and carrying 
more than 4000 vehicles daily, of which more than 
16 per cent. are commercial vehicles, a maximum 
gradient of 5 per cent. is recommended by the 
American Society of State Highway Officials. For 
two-lane roads carrying 750 to 4000 vehicles daily, 


times parabolic curves are employed. At summits on 
main roads these curves should be so arranged as to 
give a sight distance of 1000ft. for the drivers of 
opposing cars at a height of about 5ft. above the 
pavement. On less important roads this sight 
distance may be 800ft. 

In the instructions of the California Division of 
Highways, the maximum gradient allowable for 
main roads is 7 per cent., with 6 per cent. more 
generally used and with preference for 5 per cent. 
if it is attainable within reasonable cost. It is noted 





that maximum gradients are limited for economic 
reasons of operation rather than by power of vehicles. 





flat verticals. Also, vertical curves in sags—at the 
bottom of gradients—-should never be so sharp 
that the headlight rays intercept the surface too 
closely to provide sufficient length of illuminated 


roadway.” 


In Illinois, it is the policy of the State Division 


of Highways to limit gradients to 4 per cent. near 
metropolitan areas, and 5 per cent. elsewhere on the 
primary road system. With 4 per cent. gradient it 
is desired to secure a sight distance of 100Uft., while 
for 5 per cent. gradients the limit for sight distance 
is 800ft. These gradients and sight distances apply 
to the incline connections at separated road crossings, 
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FIG. 23—JUNCTION OF MINOR 


The vehicles using a road include all classes, from 
variously powered passenger cars to heavy trucks 
and trailers. Those of each class operate over different 
gradients with efficiency varying according to the 
speeds and gears. In high altitudes, the maximum 
gradient should be 5 per cent., owing to the reduction 
in power of cars, and the likelihood of snow, sleet, 


and ice on the paving. 
Compensation for curvature is introduced on 





5 per cent. is desirable and 8 per cent. should not be 


exceeded. On mountain roads with gradients of 8 per 
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FIG. 22—VARIOUS DESIGNS 
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ROAD WITH DUAL HIGHWAY 


as well as to the open roads, but these connections 
are limited usually to 5 per cent. 

Besides the lay-out of the highway system for 
traffic routes between cities and towns and to serve 
the farming and rural districts, there are three supple- 
mental features of importance in the road system: 
Firstly, the intersections of main highways with other 
main roads and with local cross roads; secondly, 
by-passes and belt roads to divert fast and heavy 
through traffic around cities, towns, and industrial 








PASSAIC 





OF HIGHWAY CROSSINGS 


thirdly, terminal and 


or other congested centres ; 


cent. longer than 500ft., combined with sharp curves 
and compensation of gradient on curves, a special lane 
may be provided for slow travel, and this may be 
separated from the main traffic lanes. A minimum 
sight distance of 1000ft. is advised for speeds of 
60 miles an hour, or 700ft. on mountain roads. This 
may be less on dual roads, and need be only sufficient 
for a fast car to be brought to a stop, since only rear 
collisions have to be considered. This distance may 
be 300ft. to 700ft., depending upon the speed and the 
braking power. The Society mentioned advises 
500ft. for four-lane roads and 800ft. on others. 
Vertical curves are provided usually at changes in 
gradient. They are circular arcs as a rule, but some- 


up to L0O0Oft. radius. The rate of compensation—in 
per cent.—is 125 divided by the radius of the curve. 
Vertical curves contribute to the safety and riding 
qualities of the road. ** On blind vertical curves the 
sight distance for safety to passing cars is the pre- 
dominant factor. Standard practice on important 
roads is a design giving minimum sight distance of 
1000ft., measured from points 5ft. above the road. 
Summit breaks of gradient will be less noticeable 
if they occur on horizontal curves. In order that the 
approach to a horizontal curve will not be concealed, 
the vertical curve should not extend beyond each 
end of the horizontal curve. Night driving is affected 








by the headlight glare on vertical curves, and induces 


arterial roads to carry traffic from the main road 
into or through a city, as its terminal point, or where 
some part of the traffic has intermediate business. 
In many smaller places an arterial road or link 
through the town may be the desirable or necessary 
alternative to a belt road or by-pass. 


HiaHway INTERSECTIONS. 


For roads carrying traffic in large volume and at 
high speeds, one of the most difficult problems is 
that of so designing the intersections or crossings 
of other roads as to provide for safe and free flow of 
travel in several directions. This problem may be 
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handled in two ways: First, by separating the 
levels of the two roads, so that there is no inter- 
ference in crossing, and then connecting these levels 
by inclines or ramps in order to provide adequate 
facilities for interchange of traftic between the two 
roads ; second, by designing the intersection as a 
level crossing, but in such a way as to ensure maximum 
freedom and safety of movement. In either case, 
the aim must be to provide lanes and routes that will 
be convenient, and as obvious as possible to a stranger 
or to the driver of a fast car. The arrangement should 
permit traffic to leave the road readily, but should 
require incoming traffic to halt before entering the 
main road. 

For a separation of levels, topographical con- 
ditions may constitute a large factor in determining 
the design. A vertical clearance of 14ft. in the under- 
pass is usually desirable, and in many cases one road 
may be raised and the other depressed in order to 
equalise the gradients where both roads are important. 
But the depression should never be so deep or the 
approaches so steep as to cause blind spots or inade- 
quate sight distance in entering, traversing, and 
leaving the underpass. A bridge with a floor of shallow 
type will help to minimise the vertical distance 
between the two levels, and thus reduce the construc- 
tion cost. 

A width of 62ft. for a subway or underpass will 
provide for two 24ft. roadways, two 4ft. walks, and 
a 6ft. centre strip or island. This island provides a 
place for a central pier, in order to reduce the span 
and depth, as well as cost, of the bridge. It should 
extend beyond the limits of the depression, so as to 
guide traffic into the proper lanes. If a wide island 
or dividing strip is used on the road, it may be 
reduced to about 6ft. for the underpass. For a two- 
lane road, a centre pier is not favoured, since it 
may be a hazard. Islands on the upper road also 
will serve to guide the diverging and converging 
traffic. 

In the so-called clover-leaf plans, four practically 
semi-circular ramps or loop inclines connect the two 
main roads and provide forall directions of interchange 
traffic. Each of the main roads is then divided into 
two parallel sections by a central island or dividing 
strip which extends well beyond the ramp connec- 
tions. This arrangement serves to prevent direct left 
turns, such as would ordinarily be made. To make a 
left turn from one road to the other, the driver makes 
a right turn into a loop ramp which leads into the 
proper stream of traffic. Right turns are made on the 
longer and straighter ramps. 

As this right turn into a ramp in order to make a 
left turn to the other road is opposed to the normal 
method of turning left across the traffic lanes, it is 
apt to be confusing to a driver who is not accus- 
tomed to it, or who fails to note the warning signs. 
Thus at new clover-leaf lay-outs there has been 
trouble sometimes with careless, unobservant, con- 
fused or speeding drivers, who have been known to 
drive across the central island or across the land- 
scaped areas enclosed by the ramps in a wild attempt 
at a direct left turn that will bring them into the 
desired road. Such cases are not frequent, however, 
and are provided against as far as possible by ample 
signs and markers for the direction of traffic. 

A rather unusual arrangement is that of a three- 
level crossing at Newark, New Jersey. On the low 
level is a dual highway with two roadways, 30ft. 
wide, separated by an island on which is the centre 
pier of a concrete flat slab railway bridge, having 
seven tracks at an angle of 28 deg. with the highway. 
The headway is 14ft. The railway, in turn, is spanned 
at right angles by a reinforced concrete arch of 
122ft. span. This arch carries another highway and 
gives a headway of 20ft. at the springing and 30ft. 
at the crown. 

A very symmetrical clover-leaf arrangement at a 
separated road crossing—shown in Fig. 22J—is on 
the Mount Vernon Memorial Road, which has been 
described already. Here the Memorial Road, having 
two 40ft. lanes and a dividing strip, passes under the 
Alexandria main road, which has a double line of 
electric railway or tramway. Arrows on the plan 
show the directions of traffic, all lines keeping to the 
right. Four diagonal roads provide for direct move- 
ments of all routes between the two roads. Their 
connecting eurves are of 125ft. to 210ft. radius. 
For the “left turn ’’ connections there are the four 
loop inclines. The ends of the short loops are of 
30ft. to 40ft. radius, while the intermediate points 
have radii of 200ft. to 250ft. 

In many cases the plan is less regular or symmetrical 
than that in Fig. 22J, owing principally to varying local 
traffic conditions. As an example, there is shown in 
Fig. 22K the crossing of a main trunk road and a 
less important road on the State highway system of 
Connecticut. Here the trunk road is at the upper 
level, and it will be noticed that it is so widened in 
approaching the entrance to a ramp as to guide traffic 
naturally into the latter. Thus near G, on the left of 
the drawing, the widening naturally leads traffic into 
the entrance of the ramp connecting with the low- 
level road to Norwalk. And the reduction to normal 
width immediately beyond the entrance, serves to 
block a wandering driver on the widened portion who 
might propose to continue straight ahead. In turn, 
this reduced width protects the exit of the loop ramp. 
The same guiding and protecting arrangement is 
shown at J and K at the right. 





A series of typical other separated road inter- 
sections on the State highway system of New Jersey 
is shown in Fig. 22 A to I. In A the cross traffic is 
due to turn on the lower or secondary road. The 
connecting ramps are for two-way traffic, but divided 
to prevent wrong turns and cross traffic on the upper 
or main road. At B the heaviest traffic is on the upper 
road, and islands serve to protect the through 
traffic movements. The ramps—which have business 
frontage—are cramped to avoid high costs for expen- 
sive land. At C, with both routes for heavy traffic, 
an improved “ clover-leaf’’ is used to facilitate 
turning traffic movements. Dash lines indicate 
future connections necessary to sever local traffic 
using frontage on the outside ramps. At D is the 
revision of a former dangerous crossing, with one 
route leading over a busy railway line. At E is a 
three-route intersection. At F an important feeder 
route joins a main road. The dotted lines show a 
future extension. In G the plan favours the straight 
traffic ; turns not provided here are local, and are 
made over adjacent streets. At H is a high-speed 
junction ; through traffic is diverted very little from 
its normal path. Finally, at I is a junction of routes 
on opposite sides of the Passaic River. At the left 
is a combined traffic circle or roundabout and separa- 
tion of levels. At the right is a three-fourth “ clover- 
leaf.”’ Level crossing is permitted for the lighter traffic 
movements. 

At actual level crossings of highways, whether of 
two main roads or a main and secondary road, 








different methods are employed for ensuring con- 
venience and safety: of traffic. In one arrangement 
the secondary road is not continuous, but its opposite 
connections with the main road are staggered a 
distance of a few hundred feet, thus converting the 
crossing into a pair of junctions. A vehicle entering 
on one side of the main road weaves into the traffic 
lane to continue on this road or to turn out when it 
reaches the further cross-road connection. This plan 
avoids some interference between opposing. vehicles. 

One of the many variations in the design of approxi- 
mately right-angle intersections is the increase in 
width of both roads for 160ft. to 200ft. from the 
crossing. This may be done in two ways :—(1) By 
flaring the width gradually, thus forming a four- 
pointed star ; or (2) by a parallel widening to provide 
an additional lane. Both plans are shown in Fig. 21 ; 
but the latter is the more general. They permit 
freer movement for the cross-roads traffic and serve 
as warnings to vehicles approaching level crossings. 

In Ohio dual roads are spread apart at inter- 
sections of less important roads, so as to give an 
intermediate space 30ft. wide in which vehicles can 
halt before crossing or turning into the main traffic 
stream. This arrangement is shown in Fig. 23. For 
a side road that terminates at its connection with a 
main road, this connection is sometimes in the form 
of a broad and flat Y, so as to lead vehicles easily 
into and out of the main traffic streams, instead of 
making sharp right-angle turns, 

(To be continued.) 





The Motor Show at Earls Court. 


No. 


Q* Thursday, October 14th, the Lord Mayor of 
London officially opened the thirty-first annual 
International Motor Exhibition at Earls Court. The 
international aspect of the Exhibition is well main- 
tained this year, there being no less than thirty-four 
foreign manufacturers represented. An examination 
of the exhibits shows that, although there has been a 
considerable advance in the body work, a majority of 
the engines of the various cars are fundamentally 
the same as last year. The four-cylinder engine is 
gaining in popularity, no less than 32-6 per cent. of 
the cars having this type of engine, as compared with 
26-4 per cent. last year. The number of cars with 
six-cylinder engines has dropped from ninety-seven 
last year to ninety this year. 

Among the new cars being introduced for the first 
time we found the 3-litre model introduced by Clement 
Talbot, Ltd., of some interest. It has a six-cylinder 
engine, rated at 20-9 H.P. with an output of 82 B.H.P. 
at 3800 r.p.m. The engine has a cylinder bore of 
75 mm. and a stroke of 120 mm., and, as may be seen 
in the accompanying illustration, page 443, the cylinder 
block is a casting integral with the top half crank case 
and has a detachable aluminium head. The counter- 
balanced crankshaft runs in four main bearings of the 
shell type and the connecting-rod big end bearings 
are of white metal and integral with the connecting- 
rod. Oil is pressure fed throughout the engine, 
except on the cylinder walls and gudgeon pin bearings, 
which are splash lubricated. The oil pump runs at 
just over half engine speed and gives a normal oil 
pressure of 45 lb. per square inch at road speeds of 
20 miles an hour in top gear. The Lucas coil ignition 
is fitted with an automatic advance mechanism 
which is actuated by a centrifugal governor in the 
body of the distributor and vacuum controlled from 
the carburetter choke tube. Cooling is effected by 
pump and fan and the circulation controlled by a 
thermostat which regulates the flow of water from 
the engine to the radiator. The single dry plate clutch 
is operated by flexible cable control and its graphite 
ring thrust bearing requires no lubrication. In the 
gear-box the third and top gears are of the synchro- 
mesh type and the ratios with a 4-3 to 1 back axle 
are :—First and reverse, 15-9 to 1; second, 10-62 
to 1; third, 6-3 to 1; and top, 4-3 to lL. 

The new 10 H.P. saloon car introduced this year by 
Vauxhall Motors, Ltd., is of considerable interest. 
This car has no chassis frame, the whole body being 
built up of welded steel pressings integral with 
the frame. The body as far forward as the scuttle 
forms one integral unit, and to carry the engine and 
front wheels a detachable unit is incorporated. This 
latter unit comprises two main box-shaped longi- 
tudinal girders, between which are welded a tubular 
cross member at the rear afid the front axle beam. 
These cross members ensure rigidity and when the 
complete unit is bolted to the body frame it is braced 
by two diagonal tubular stays between the scuttle 
and the front end. Independent front wheel springing 
has been adopted and embodies a helical coil spring 
with lever compensation and double-acting hydraulic 
shock absorbers. The 10 H.P. four-cylinder engine 
has a capacity of 1203 c.c., the cylinder bore being 
63-5mm. and the stroke 95mm. The overhead 
valves are operated by push rods and the cam shaft, 
which is mounted in three bearings, is driven by a 
duplex roller chain from the crankshaft. Spiral gears 
on the cam shaft drive the distributor and oil pump in 
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tandem. The white metal linings of the connecting- 
rods are removable and re-metalling is simply a 
matter of removing the old bearing and fitting a new 
one. The big ends of the rods and their caps are 
serrated to ensure positive location. As the counter- 
weights on the crankshaft prevent the withdrawal of 
the connecting-rods downwards, each big end has been 
divided on a diagonal plane instead of the usual hori- 
zontal one, so that the rod and its piston may be 
withdrawn through the top of the cylinder. A gear 
type pump in the sump pressure lubricates the big 
end and cam shaft bearings, timing chain, and valve 
rocker gear. The two-port induction manifold is 
bolted at the centre to the exhaust manifold and here 
a thermostatically controlled chamber diverts the 
hot gases on to the induction manifold when the engine 
is warming up from cold. The cooling system is 
thermostatically controlled and the exhaust valve 
seats and sparking plug bosses are cooled by water, 
passing through a special tube in the cylinder head 
which diverts it through suitable holes. The three- 
speed gear-box has helical gears throughout with 
synchromesh control for top and second speeds. As 
may be seen in our illustration, the engine and gear- 
box are of unit construction and are carried on two 
inclined rubber cushions on the front and twin rubber 
supports at the rear end. 

Riley (Coventry), Ltd., has introduced a new four- 
cylinder 16 H.P. model. This engine has a bore of 
80-5 mm. and a stroke of 120 mm., with a capacity of 
2443 c.c. The overhead valves, opposed at 90 deg. in 
machined hemispherical combustion chambers, have 
been designed to promote a maximum efficiency at all 
speed ranges and enable the water jacket to be so 
constructed that valve warping as a result of excessive 
temperature is eliminated. The valves are actuated 
by twin cam shafts and hollow push rods enclosed 
at the bottom end by hollow chilled iron tappets. 
The rocker shafts are lubricated from the engine 
system and the shafts and rockers enclosed by non- 
leaking pressed steel covers. One cam shaft with its 
timing gear is situated on either side of the engine 
block and each cam shaft is a one-piece forging, 
carrying four valve-operating cams. Operation of the 
cam shafts is by a duplex endless roller chain, which 
passes round the crankshaft sprocket, the cam shaft 
timing wheels, and an automatic spring control chain 
tensioning device. The gear-box provides three 
forward speeds with synchromesh mechanism on the 
second and third gears. An automatic overdrive 
device is situated at the rear of the gear-box. Actuated 
by planetary gears round another gear on the back 
of the gear-box main shaft, the overdrive is normally 
used in conjunction with the top gear, but can also 
be used with the second gear. The overdrive is 
unaffected by the ratio in the gear-box between the 
overdrive and the engine, and its engagement is 
effected by the centrifugal action of two rotating 
weights controlled by the road speed of the car. To 
bring the overdrive into action the driver, having 
reached the necessary road speed, momentarily releases 
the accelerator and upon acceleration the overdrive 
automatically comes into effect. Under normal driving 
conditions when accelerating the sequence is first 
gear (17-35 to 1), second gear (10-46 to 1), top gear 
(6-75 to 1), and overdrive top (4:87 to 1). As the 
overdrive comes into action at 43 miles an hour and 
out at 35 miles an hour, it is possible to change the 
deceleration sequence to overdrive top, overdrive 
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second, second, and first gear. As stated previously, 
the overdrive is provided by planetary gears at the rear 
of the gear-box. The overdrive cannot be engaged until 
a road speed exceeding 43 miles an hour is reached. At 
that speed the centrifugal foree acting upon the two 
rotating weights throws them outwards to engage in 
notches and lock the planetary gears, which then 
take up the drive. The ratio of the planetary gears 
is such that high-speed running is permitted at lower 
engine speeds. When the car loses speed the over- 
drive automatically comes out at 35 miles an hour. 
The transmission permits free wheel coasting when 
the weights are not in operation, but the drive becomes 
fixed in relation to the engine speed when the over- 
drive gearing is working. A sliding dog clutch at the 
back of the gear-box enables the driver to lock both 
the overdrive and the free-wheel and gives the car 
three normal speed ratios. As may be seen, the 
engine and gear-box are in one unit and an improved 
method of mounting has been adopted. The front 
support bearer bar, which is rigidly bolted to the 
cylinder block, extends to the chassis side members 
and rests on rectangular rubber blocks enclosed in 
box-shaped brackets bolted to the frame. At the 
rear of the gear-box the rear bearer bar rests on 
rectangular rubber blocks on the chassis cross member 
in the same manner as the front bar. By this means 
the engine is completely isolated from the frame, 
affording smoothness, and silence, and preventing any 
engine vibration being transmitted to the chassis or 
body. To obviate excessive engine movement, 
which normally accompanies flexible mountings, 
torque reaction stabilisers are attached to the top 
and bottom of the engine and extend to suitable 
anchorage points on the frame. 

Alvis, Ltd., have for many years built four-cylinder 
engines, and on this firm’s stand is to be found a new 
model known as the ‘‘ 12—70.’” With an R.A.C. rating 
of 13-22 H.P., the new engines have a cubic capacity 
of 1842c.c., the cylinder bore being 73mm. by 
110 mm. stroke. The cylinder is a monobloc casting 
with a detachable head and overhead valves. The 
valves have dual springs and are operated by push 
rods. The cam shaft drive is by a triplex roller chain, 





the distributor and oil pump having separate drives. 
A rotary gear pump pressure lubricates the crankshaft 
main and big end bearings, the valve rockers, and 
push rod top ends, and the cam shaft bearings are 
gravity fed. The gear-box gives four forward speeds 
and has a central change with spring-controlled reverse 
stop. Top, third, and second speeds have synchro- 














GEAR - BOX AND CLUTCH OF 14 H.P. ARMSTRONG - 
SIDDELEY ENGINE 


mesh change mechanism and the ratios are 5 to lI, 
6-65 to 1, 9-65 to 1, and 14-85 to 1. The engine and 
gear-box are in one unit and are suspended from the 
chassis at three points on rubber cushions. 

In the new 14 H.P., six-cylinder engine of Arm- 
strong-Siddeley Motors, Ltd., what is called the 
‘** balanced drive ” has been adopted. Hitherto the 
fly-wheel has been the means of obtaining an even 





torque, but under the new arrangement the trans- 
mission unit is an integral part of the engine assembly 
and takes the place of the fly-wheel. The rotating 
members of the gear-box, the starter ring, and the 
centrifugal clutch, together, take the place of the mass 
of the fly-wheel. The fly-wheel effect of this revolving 
mass enables the propeller shaft to be driven under 
conditions closely approaching constant angular 
velocity with a natural reduction of torsional vibra- 
tion and roughness. This system also reduces tor- 
sional flexing in the gear shafts to a minimum. 


(To be continued.) 








BELGIAN Rattbways.—A recent report on the economic 
and commercial conditions in Belgium says that since 
1926 the Belgian National Railway Company has spent 
over 2164 million franes on the extension and improve- 
ment of the system. In 1935 the expenses were reduced 
by 1073 million francs, as compared with 1930, although 
in 1936 the working loss amounted to over 151 million 
francs. A Commission is now studying the general aspects 
of electrification, and is examining the advisability of 
electrifying the Brussels—Charleroi line. 


Tue InstiruTioN oF MECHANICAL ENGINEERS.—The 
annual dinner of the Institution of Mechanical Engineers 
was held at the Connaught Rooms last Friday, October 
15th, and more than 600 members and guests attended. 
Sir Thomas Inskip proposed the toast of “‘ The Insti- 
tution.” He considered that the features of the period of 
prosperity through which the country was now passing 
indicated it to be no mere artificial improvement. It 
could be considered permanent, or at the least likely to be 
long continued. Im response, the President, Sir John 
Thornycroft, referred to the activity of the Institution in 
training engineers. That was important, but it was also 
important that the battalions of craftsmen and mechanics 
should be kept up to fuil strength, and in order to achieve 
that it was necesaary to keep factories employed. Mr. 
Asa Binns then proposed the toast of “‘ Engineering and 
Science,” to which Sir William Bragg replied. The 
evening was brought to a close when Professor G. B. 
Karelitz, of Columbia University, New York, had 
responded to the toast of ‘The Guests,” proposed by 
Mr. D. E. Roberts. 
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Visits to Newcastle Works. 


No. 


\ EMBERS of the technical Press were invited 
4¥i last week to view electrical engineering and other 
works at Newcastle and Hebburn-on-Tyne. During 
Tuesday and Wednesday they examined many Tyne- 
side products, including modern switchgear, electrical 
apparatus of various kinds, steam turbines, and 
astronomical telescopes, not to mention plant for testing 
circuit breakers under arduous conditions. Beginning 
on Tuesday with the works of A. Reyrolle and J. H. 
Holmes, they visited during the same morning the 
new Hebburn factory of Pyrotenax, Ltd., officially 
opened on the occasion by Lord Ridley. The com- 
pany is engaged in the production of a special fire- 
proof cable, claimed to present important advantages, 
and the establishment of the factory at Hebburn 
marks the beginning of a new business on the North- 
East Coast. 

After luncheon had been served in the factory, the 
visitors proceeded to the well-known testing station 
operated by A. Reyrolle and Co., Ltd., or under the 
associated company known as the British Short 
Cireuit Testing Company, which offers facilities to 
those in the industry. requiring private testing. 
Originally built in 1929, it has since been extended 
to meet present-day requirements. The initial 
generator has been duplicated and another test bay 
added. At the station several tests were made, and 
a film portraying, among other things, the latest 
features of circuit breakers was shown. In the evening 
the party was entertained at dinner by A. Reyrolle 
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FiG. 1—-COMPARATIVE CURVES—PYROTENAX 


and Co., Ltd. The whole of the following day was 
spent at the works of C. A. Parsons and Sir Howard 
Grubb, Parsons and Co. 

As regards the new fireproof cable, the usual dielec- 
tries, such as rubber, paper, or asbestos, are replaced 
by magnesia, dehydrated, and maintained in this 
condition during the cable’s life. In France it is 
made for pressures up to 1500 volts, and 3300-volt 
eables are under investigation, but for the present 
the Pyrotenax Company is confining its attention 
to the lower voltage article. Cables for use at pres- 
sures up to 600 volts have an insulation thickness 
of 0-06in., and withstand a test pressure of 2500 volts 
for one minute before dispatch from the works. Insu- 
lation tests are said frequently to give a reading of 
7000 megohms per mile, which compares favourably 
with that of the higher grade cables of other types. 

Sheathed with a solid-drawn tubing, the insulating 
inaterial is protected against moisture throughout 
its length. Jt is said that the exposed ends of the 
cable can be immersed in water for several days with- 
out moisture penetrating the insulation for more than 
a few inches. When compressed, as in the cable, the 
chemically stable insulating material is claimed to be 
remarkably consistent, and it is not permanently 
damaged by a breakdown pressure test. Like a 
ceramic lightning arrestor, it will still withstand 
repeated normal pressure tests. The temperature to 
which the cable can be subjected without risk to its 
inherent properties is only limited by the melting 
points of the metals used for the sheath and core. 
As the insulating material itself is unaffected by these 
temperatures, the cable is incombustible in an 
external fire. Moreover, as the insulation is a very 
stable oxide, it is unaffected by internal overheating 
due to excessive currents in the conductors. With 
a thermal conductivity fifteen times that of oil im- 
pregnated paper, hot spots do not, it is claimed, 
occur. Heat generated in the cable is dispersed 


along the insulation to points where the temperature 
is lower, and through the insulation to the outer sur- 
face of the metal sheath. When carrying 60 amperes 
cr 20,000 amperes per square inch, the difference of 
temperature between the core and sheath of a 0-003 
square inch Pyrotenax cable is only 4:3 deg. Fah. 
When carrying this current in any ambient tem- 
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perature of 61 deg. Fah. the temperature of the sheath 
is approximately 212 deg. Fah. 

For the smaller rubber insulated cables used for 
the electrical equipment of buildings the current 
densities allowed by the I.E.E. Regulations are about 
4000 amperes per square inch. While the limitation 
is the allowable temperature rise due to C?R, losses in 
the conductor, the copper area is not, of course, always 
settled by the allowable temperature. The voltage 
drop per foot run, which is directly proportional to the 
current density, must also be kept in mind. On an 
installation using Pyrotenax cables the only 
practical limitation to current density is usually 
that due to voltage drop. In Fig. 1 is shown a curve 
giving the allowable current carrying capacity of 
various sizes of V.I.R. and paper-insulated cables in 
accordance with the LE.E. Regulations for the 
electrical equipment of buildings and for the same 
sections of Pyrotenax cables on the basis of a 
sheath temperature rise of 72 deg. Fah, which, since 
the cable itself is entirely unaffected by heat, is an 
arbitrary figure. While the curves are based on D.C., 
the slight sheath losses with 50-cyele A.C. will not 
seriously affect the temperature rise or voltage drop. 

Great mechanical strength is another claim made 
for the Pyrotenax cable. This is not only due 
to the metallic sheathing, but also to the compact- 
ness of the insulating material. The sheath, insula- 
tion, and conductors behave like a solid metal, giving 
maximum protection against external mechanical 
damage. It is claimed, in fact, that even when 
armoured, a lead-covered cable is not as strong 
mechanically as a Pyrotenax cable, which for the 
same duty has a much smaller overall diameter. 
Pyrotenax cables can also be readily bent without 
their conductors moving from their proper position 
inside the insulation. When gripped in a vice a cable 
of this type can be bent to an angle of 90 deg. by ham- 
mering. By the same process it can also be flattened 
to a thickness equal to half the initial diameter. 

The foregoing properties of the cable combined with 
the water-tightness of the sheath enable it to be 
embedded in the joints of finely dressed stone walls 
without being seen. As the insulation is unaffected 
by heat, the rating of individual circuits, when 
bunched together, is not reduced. With a minimum 
number of supports the cables can be neatly packed 
against any surface. It is said that usually it is 
possible to run a layer or a number of Pyrotenax 

















FiG. 2—FLATTENING TEST—PYROTENAX 


cables more easily than a single cable of equivalent 
current carrying capacity. 

As regards fittings, although the insulation is hygro- 
scopic, its compactness practically prevents the pene- 
tration of moisture into the cable through the ends. It 
is necessary, however, to employ insulating ferrules 
designed to prevent penetration of moisture and to 
support and insulate the exposed ends of the conduc- 
tors. Fitted by means of simple tools, the ferrules are 
securely fixed with a water-tight sealing compound 
into the sheath and project sufficiently far to give 
ample leakage surface between the conductors them- 
selves and the sheaths. For use in high ambient 
temperatures and where excessive dust and moisture 
necessitate special precautions against surface leakage, 
special insulating bushings and compounds are avail- 
able. 

The cable can be connected in the usual way to 
standard switches, plugs, sockets, and cut-outs 
without modification. An efficient method of earthing 
is provided by the high conductivity metallic sheath, 
and to maintain this conductivity where the cable 
enters boxes and fittings special glands are used, 
both to give good electrical connection and to make 
the joint between the cable and box perfectly water- 
tight. It is possible with the use of these glands to 
employ single-core Pyrotenax cable for earthed 
concentric wiring, in which the sheath is not only 
earthed, but used as a return conductor. Under the 
following conditions the system is allowed by the 
LE.E. Regulations for the electrical equipment of 
buildings—(a) where it is connected to the secondary 
side of a transformer or converter and is so arranged 
as to be electrically insulated from the public supply 
system; (b) where it has been approved by the 
Electricity Commissioners for connection to a 
particular supply system ; or (c) where the supply is 
obtained from a private generating plant. 





In the Pyrotenax Company's factory at Hebburn 
electricity alone is used for lighting, heating, and 
power, Single and multi-core, 600-volt Pyrotenax 
cables are made. 
pressing blocks of magnesia with holes for the con- 
ductor rods. The blocks are heated in a rotary 
hearth electric furnace until all physically and 
chemically combined water is driven out. In front 
of the insulation press in which the blocks are pressed 
into shape are copper tubes which form the cable 
sheath and these are cleaned and dried internally 
before they are passed over to the insulation furnace 
for filling. To allow the tube to pass later through the 
drawing die and to be gripped by the draw vice, one 
end is swaged. Having been made hot in the furnace, 
the blocks are fed into the tube, while natural gas 
flows through it to prevent oxidation of the copper, 
owing to heat given off by the blocks. Rods which 
have been straightened and cut from the coils in 
which they were delivered are placed in line with the 
tube filling bench, and after the magnesia blocks are 
in place they are inserted in the holes. 

When a tube has been filled it is drawn out to two 
or three times its original length on a straight draw 
bench with a two-speed gear, and from time to time 
is passed through an annealing furnace as it becomes 
hardened. A slowly moving conveyor belt takes the 
work through the neutral gas-filled electric furnace to 
soften the copper for further drawing. ‘To ensure 
that the work emerges below oxidation temperature 
and is cool enough to be handled immediately, at the 
outlet end the furnace is water cooled. The work 
pieces are taken back for another drawing in the 
straight draw bench or 6ft. diameter bull block. 
By this time the product is sufficiently reduced in 
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FiG. 3—DISTRIBUTION BOARD—PYROTENAX 


diameter to enable it to be coiled and further drawings 
take place on the 6ft. drum of the coiling machine 
with a two-speed gear-box. 

For coil annealing a bell furnace is employed. It 
can be placed over one of three containers, while the 
other two are cooling or being recharged, and as 
before, the annealing takes place in a neutral gas. 
Cables with an overall diameter of less than 0-5in. 
are finally drawn down on a 3ft. bull block with a 
three-speed drive, but irrespective of whether they 
are taken from the large or small block, all coils are 
annealed and made soft for easy erection before they 
are passed on to the test rooms in which tests m 
accordance with B.8.1. specification are made 
before the cable is finally dispatched to the store- 
room. 

Several standard demonstrations have been devised 
at the works for showing the merits of Pyrotenax 
cables. In one case a current of 80 amperes is 
passed through a rubber-insulated 3/029 cable and 
a Pyrotenax cable of equal conductor area in series 
with it. While the rubber sheath quickly melts and 
drops off, the Pyrotenax cable is not heated suffi- 
ciently to singe a piece of paper. To demonstrate 
mechanical strength a two-core cable is subjected to 
fifty or sixty blows from a hammer until it is flattened 
to about the thickness of a sixpence (Fig. 2). A lamp 
and fuse are connected in the circuit, so that when the 
live wire is sufficiently near the return wire or the 
sheath to break down the insulation, the fuse blows 
and the lamp is extinguished. On cutting open the 
cable it is found that the actual conductor wires 
have been flattened in the same proportion as the 
sheath. 

But the most important demonstration is that 
designed to show how well the new cable can resist 
fire. A length of two-core Pyrotenax cable, together 
with lengths of cab tire sheathed cable, V.I.R. cable 
in conduit and asbestos-braided cable in conduit, 
are exposed to the flames of a furnace sufficiently 
fierce to make the conduit red hot. Within one minute 
of applying a match to the fuel one of the cables 


The first operation consists of 
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usually fails and all the others, with the exception of 
the Pyrotenax cable, come to grief as the fire develops. 
A lamp and fuse in the circuit give indication when 
breakdown has occurred, The factory lighting is 
carried out on the earthed concentric system with 
single-core Pyrotenax cable, and six cables (two in 
parallel per phase) feed the distribution board shown 
in Fig. 3. The cable is buried in concrete, suspended 
overhead and carried on brackets. 

Since members of the technical Press visited the 
works of A. Reyrolle and Co., Ltd., in 1933, the ground 
area covered by the workshops and offices has 
increased by 41 per cent, and the total floor area by 
71 cent. To provide accommodation for the 


per 











Fic. 4—33-KV CIRCUIT BREAKER—REYROLLE 


assembly of air break switchgear and the erection of 
control boards and distribution gear a large shop 
with an area of 34,000 square feet was erected in 1936. 
The fact that this shop is now being doubled in size 
indicates the rate at which the company’s business is 
increasing. A large airy building with spraying 
hooths and ovens with a conveyor for the continuous 
stoving of enamelled articles constitutes the enamel- 
ling section of this shop. Early this year a new relay 
shop was put into commission to enable the assembly 
and testing of various types of relays to be carried 
out under one roof. The test room through which all 
relays pass and where they have their settings adjusted 
is sectionalised for the various types, and as the 
annexe containing the machines is insulated from the 
main test room vibration during testing is eliminated. 
A sound-proof chamber in this department enables 
relays to be tested to ensure silence in operation. 
Views of the spraying, enamelling, and relay shops 
are given on page 448. In 1936 extensions were also 
made to the packing and dispatching departments. 
\ new shop is now under construction to keep pace 
with the demand for bakelite and moulded insulators. 
A store with an area of 12,000 square feet has become 
necessary for storing castings, which, on arrival by 
road or rail, are checked, inspected, and rust-proofed, 
before they are stocked for issue to the machine shop. 
Increased demand for metal-clad switchgear has 
necessitated considerable extension to the machine 
shop. While the existing new town works machine 
shop, with its stores and inspection department, 
covers 240,000 square feet, a second machine shop 
under construction will cover an additional 57,760 
square feet. The total floor area of the works, 
testing station and laboratories, offices and canteens 
is 752,444 square feet, not to mention an area 
of 54 available for extensions and space 
devoted sports grounds, &c. Of the large 
quantity substantial switchgear panels with 
oil circuit breakers, one unit in every three 
is for overseas. At present the number of 
employees is 5213, an increase of 60 per cent. on 
the number in 1934. A new electrical testing and 
research laboratory is being built at the southern end 
of the Hebburn Works, but a description of this and 
of the extensions to the short circuit testing station 
must be delayed until our next issue. 

In the testing station museum specimens of air 
blast, expansion, small oil volume and other types of 
circuit breaking devices are to be seen. For reasons 
we need not discuss A. Reyrolle and Co., Ltd., like 
other British switchgear manufacturers, still pin their 
faith to the oil breaker. British research has led 
to great advances in oil-immersed circuit breaking 
devices, both in regard to space occupied and reduc- 
tion in arcing time. As explained in our recent article 
on the Dalmarnock power station, the contact 
mechanism on the Reyrolle 33-kV class M vertical 
draw-out breakers (Fig. 4) has recently been improved 
by the addition of turbulator arc control devices 
(Fig. 6), which decrease the arcing time and increase 
the life of contacts and oil. Switchgear such as that 
shown in Fig. 4 is primarily for use in super-power 
stations. It is similar in design to that first installed 
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in a large number of power stations nearly twenty 
years ago, but, needless to say, improvements have 
been introduced to keep pace with the stringent 
demands of modern service, and the turbulator arc 
control device, which utilises the ionised gas for the 
extinction of the arc, is the latest improvement. The 
panel has duplicate bus-bars with oil-immersed bus- 
bar selectors, and all the insulation and all the con- 
tacts are immersed in oil or compound. The vertical 
lift circuit breaker is raised by a crane. Phase 
separation is complete throughout. The table and 
bus-bar isolating switches, the current transformers, 
and voltage transformers are in tanks, capable of 
being lowered quickly for inspection and main- 





as shown in Fig. 5. It is of vital importance 
in printing newspapers that the speed during 
normal running, acceleration, and retardation should 
be absolutely smooth. This is particularly desirable 
when starting from rest and running up from inching 
speed, because if suddenly increased the tension on 
the web of the newsprint paper would immediately 
result in breakage of the web with possible disastrous 
results if the paper should wrap itself round the 
cylinders. For this reason an auxiliary motor is 
fitted to drive the main motor shaft and the 
press shaft through reduction gear and a centrifugal 
clutch. This auxiliary motor starts and runs the 
press at inching speed and afterwards the drive is 

















tenance. Interlocks guard against incorrect operating 
sequence, and it is impossible to expose any conductor 
unless it is dead and earthed. Other apparatus 
recently introduced to meet modern requirements 
include an impact trip device for low-voltage 
heavy duty oil circuit breakers for reducing 
arcing time and making the operation of closing 


on a fault perfectly safe, and a pole-mounted 
oil circuit breaker with automatic reclosing 
mechanism. The Actadis high-frequency carrier 
current control system for operating relays or 


switches for such purposes as street lighting, ** off- 
peak ” heating, &c., is another interesting Reyrolle 











FiG. 6—-ARC CONTROL DEVICE—REYROLLE 


development with which we hope to deal in the near 
future. 

Welding equipment, electrical printing press 
drives, plating dynamo cartridge fuses, standard 
motors, and special motors, such as A.C. commu- 
tator machines, are among the products of J. H. 
Holmes and Co., Ltd. In the printing world the firm 
does an extensive business, which began in 1898 with 
the installation of a Holmes motor in the offices of 
the Liverpool Daily Post. As a result of the modern 
demand for larger and larger newspapers, together 
with the necessity for high-speed printing, the 
demands on the electrical equipment are particularly 
severe. In the majority of provincial newspaper 
printing offices each rotary printing press, con- 
sisting of a number of printing units and a 
folder, is driven by a duplex motor equipment, 
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taken over by the main motor and the speed 
increased by carefully regulated steps to the required 
maximum speed. Although the application of electric 
power to rotary presses has been mainly by D.C. 
motors, the variable speed A.C. commutator illus- 
trated has removed most of the difficulties. Duplex 
equipments as described are, however, made by J. H. 
Holmes for both A.C. and D.C., and have been 
supplied to many important printing establishments. 
(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WATER CIRCULATION IN BOILERS. 

Srr,—In order to try and alleviate the fears expressed 
in ‘‘J.B.’s”’ letter in your to-day’s issue on the score 
that the internal surfaces of the tubes in a forced-circula- 
tion boiler cannot be examined or cleaned owing to their 
excessive length, narrow bore, and sharp bends, it may be 
of some consolation to him to know that since the year 
1930 over 480 forced-circulation boilers, representing a 
total evaporative capacity of over 3500 tons of water 
per hour, have been manufactured, these being of one 
particular type and employing the alleged defects. 

The feed water used in many of these installations has 
left much to be desired, but in spite of this the fears 
expressed have not revealed themselves, owing, no doubt, 
to the fact that the velocity of the steam and water 
mixture has a scouring action on the tube. 

I think that your correspondent has rather lost sight 
of the fact that scaling and internal corrosion take place 
much more readily in that part of a boiler where the 
circulation is defective, whereas with correct circulation 
which is not only forced, but also controlled, these troubles 
do not occur. R. E. TREVITHICK. 
London, S.W.1, October 15th. 








Tue INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
annual banquet and dance of the Institution of Automobile 
Engineers was held on Friday last, October 15th, at the 
Dorchester Hotel, Park-lane, London, W.1. The President 
of the Institution, Major-General S. Capel Peck, was in the 
Chair, and the dinner was attended by about 500 members 
and guests. After the loyal toasts, Field-Marshal Lord 
Milne proposed “* The Institution of Automobile Engi- 
neers,” to which the President replied. ‘‘ The Guests’ 
was proposed by Captain J. S. Irving, and was acknowledged 
by The Rt. Hon. Lord Kenilworth. In Lord Milne’s 
speech, he said that Institutions take the place of the 
former Guilds, and that one of the chief duties of an 
Institution was the training of boys. He would like to 
see the Institution working more closely with the Com- 
mittee for Imperial Defence. The President remarked 
that an Institution of this description was necessary for 
the trade of this country and for its defence. Dancing 
took place after the dinner, and the members and guests 
were entertained by a cabaret show. 
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Iron Ore and Manganese 


Resources of South Africa. 
(By Our Correspondent in South Africa.) 


THE great demand for steel, which has been brought 
about by the rearmament programmes of Great Britain 
and certain Continental Powers, and the difficulty, of 
obtainmg adequate supplies of iron ore and manganese 
ore for its manufacture, has resulted in attention being 
directed towards South Africa and its vast deposits of 
these raw materials. 

The discovery, less than ten years ago, of the manganese 
fields in the district of Postmasburg, near Kimberley, was 
the first indication that South Africa might be an important 
source from which to obtain manganese ore. Production 
on the Postmasburg fields began in 1929, during which 
year there was a small shipment of ore overseas. Pro- 
duction reached 162,394 short tons in 1930, but declined 
to nothing in 1932. From then the annual figure has risen 
and with the new impetus given during 1935 and subse- 
quently production has increased rapidly. In 1935 there 
was a total export of 100,000 tons, which rose to nearly 
200,000 tons last year, and for this year is expected to 
reach over 500,000 tons. At the beginning of this year 
the monthly export did not exceed 30,000 tons per month, 
but it has since risen rapidly, three consecutive months 
having totals of 40,000 tons, 52,000 tons, and 65,000 tons. 
Germany has been mainly responsible for the big jump 
this year, but with its large deposits South Africa bids 
fair to become an important source of supply for the steel- 
producing countries overseas. The Postmasburg deposits 
are the only ones at present worked, but they are so 
extensive that they should be able to meet all overseas 
demands for many years with ease. 


QUALITIES OF THE PosTMASBURG ORE. 


In general the Postmasburg ores possess eminently 
desirable qualities. They are hard and do not crumble in 
handling or in transit, nor do they show any tendency to 
disintegrate after prolonged storage. Numerous analyses 
have been made of ore from various parts of the field. All 
agree in showing a low phosphorus content, varying from 
0-02 to about 0-15 per cent., except in one or two cases 
where the figure rose to from 0-23 to 0-27 per cent. The 
total manganese plus iron is remarkably consistent in the 
ore, varying from about 56 to 60 per cent. The chief 
impurity present from a metallurgical point of view is 
silica. In the bulk of the mined material the silica content 
is below 8 per cent., above which limit a penalty is generally 
levied by the trade for ore required for ferrous metal- 
lurgical purposes. Two grades of ore are usually recog- 
nised in the field, low-grade ore and high-grade ore. There 
is, however, no fixed system of grading and these terms 
are somewhat elastic. The result of severa! years of actual 
trial show that a high ferro-grade ore can be obtained by 
hand picking from the run-of-mine material and that the 
percentage of ferro-grade ore, running 50 per cent. Mn, 
in the fields is high. 

All ore for shipment is at present railed to Durban on a 
sliding scale tariff which is based on f.o.b. value at Durban 
and has a minimum charge of 9s. per short ton on ore 
valued at £1 2s. 11d. per long ton at Durban. All-in working 
costs, landed on railway trucks at Postmasburg, have 
at least up to recently varied from about 7s. to 12s. per 
short ton, the actual mining costs being about 5s. per ton. 
The ore is paid for on a basis of manganese content per 
long ton. The present rate of freight for manganese ore 
to English or Continental ports varies from 34s. to 36s. 
per ton. Inquiries for the ore continue to be plentiful, 
but the producers appear to be fully sold for some time 
to come. In view of the lack of development over the 
northern half of the fields, estimates of the total ore 
resources of the Postmasburg district are not possible. 
Enough is known, however, to enable it to be asserted 
that the fields will be able to sustain an output of 500,000 
tons per annum for many years. 


FEATURES OF THE FYIELDs. 


Commenting on the development of the manganese 
industry at Postmasburg, the Government Mining Engi- 
neer, in his annual report, states that a feature which adds 
to the future promise of the fields is the interest being 
shown overseas in the lower-grade ores. A_ general 
characteristic of the ore in these fields is that the manga- 
nese plus iron content is more or less constant, and in the 
mining of higher grades larger quantities of ore of low 
manganese content, but high iron content, are recovered. 
Hitherto these ores have been regarded as unsaleable, 
due to the cost of placing them on the overseas market 
and the low prices obtained for them, but the shortage of 
supplies of suitable iron ores has led to inquiry for this type 
of ore. Given suitable transport facilities, both on land 
and sea, there is every promise of an expanding market in 
this direction. The report also stresses the importance of 
the chrome ore, asbestos, and corundum industries. 

Deposits of manganese ore exist in other parts of the 
Union. The deposit at Caledon (Cape) has been estimated 
to contain about half a million tons of ore. Other deposits 
occur in the Transvaal in the district of Krugersdorp and 
in the Piet Retief district, where there are also beds of 
low-grade iron ore. Narrow veins of good quality occur 
in the Waterberg district and in the Pretoria district, 
samples giving values of from 89 to 92 per cent. of manga- 
nese oxide. Manganese ore is also found in Natal, near 
Vryheid, but attempts to exploit it have been unsuccessful. 
It is considered, however, that none of these deposits will 
be profitable to work owing to the limited tonnage avail- 
able, the low grade of ore—averaging 35 to 45 per cent. 
manganese—the high phosphorus content—average over 
0-5 per cent.—and high mining costs. 


fron Ore Deposits. 


if the manganese resources of the Union are extensive, 
they pale into insignificance compared with its enormous 
store of iron ore. Iron ore is one of the minerals that was 
extensively mined in Africa before the advent of the 
Europeans. Ancient workings of iron ore and old furnaces 
are scattered over the Transvaal, Natal, Zululand, and 
Griqualand West. Ochre and specularite were excavated 


in some places for painting the body and powdering the 
In other places the ore extracted was smelted and 


hair. 





the iron used for making weapons and tools. The iron 
ore at Prestwich, Natal, was known to Europeans as early 
as 1860 or thereabouts. In 1901 C. L. Green attempted to 
smelt iron near Pietermaritzburg, but the venture was 
not a commercial success. In 1917 two small blast-furnaces 
were erected, one in Pretoria and the other at Vereeniging, 
and these did useful work in testing the suitability of 
many South African ores for the production of pig iron. 
To encourage the production of pig iron from South 
African ores the Government passed an Act in 1922 which 
granted an initial bounty of 15s. per ton to companies 
producing not less than 50,000 tons a year of iron or steel. 
In 1924 a commission of experts from Europe visited South 
Africa, investigated the possibilities for making steel in 
the Dominion, and returned a favourable report. A blast- 
furnace was erected at Newcastle and started operations 
in 1926. In 1928 the Government, by Act of Parliament, 
established the South African Iron and Steel Industries 
Corporation, Ltd., for the manufacture of pig iron and 
steel within the Union. The Government assisted, by 
subscription and the guarantee of debentures, in raising a 
part of the capital required for the venture. These several 
enterprises have done much in the way of enlarging know- 
ledge of the iron ore resources of the Union, which are 
to-day fairly well known as the result of extensive pro- 
specting and development. The suitability of a number of 
the deposits for steel making has been fully demonstrated 
in the blast-furnace erected and worked at Newcastle 
and the much larger blast-furnace erected at Pretoria 
West by the South African Iron and Steel Industrial Cor- 
poration, Ltd., which was blown in during March, 1934, 
and has been in continuous operation since then. By the 
end of June this year the Pretoria blast-furnace had used 
1,000,000 tons of iron ore from the Thabazimbi mine. In 
addition, a further 20 per cent. had been obtained from an 
open quarry in the Pretoria series of the Transvaal rock 
system, only one mile from iIscor (Pretoria Works), 
while the Thabazimbi ore comes 157 miles by rail. 


Estimates OF ORE RESOURCES. 


It is now well ascertained that South Africa possesses 
very large reserves of high-grade and vast reserves of 
medium-grade iron ores, the most important deposits 
being situated in the Transvaal. In 1928 Dr. A. 
Wagner, of the Geological Survey, estimated that the 
‘* probable ”’ available reserves of iron ore in South Africa 
were in the neighbourhood of 6000 million tons. Of these, 
about .170,000,000 tons, the bulk of which occur in the 
Vliegepoort-Rustenburg and Postmasburg areas, consist 
of high-grade hematite ore containing up to 68 per cent. 
of metallic iron, low in sulphur and phosphorus content, 
and containing from 1 to 5 per cent. of silica. The 
remainder is made up of various types of ores varying from 
40-60 per cent. in metallic iron content with from 5 to 25 
per cent. of silica. The greater part of these reserves are 
represented by the siliceous sedimentary ores of the 
Pretoria series. For comparison with other iron ore 
producing countries of the world it may be stated that the 
figures mentioned above are exceeded only by those of the 
reserves of iron ore in the U.S.A., France, Brazil, and 
India. Sufficient development work has not yet been 
done to make it possible to regard the figures of 6000 
million tons and 170 million tons as anything but approxi- 
mate. It is clear, however, that in addition to its large 
reserves of coal and other raw materials, the Union of 
South Africa possesses reserves of iron ore of suitable grade 
for present metallurgical practice to be able to supply an 
export demand of 2,000,000 tons per annum over a very 
long period of time. 

The above-mentioned estimate of the country’s iron 
ore resources does not include the large reserves of 
titaniferous ores of the Bushveld igneous complex in the 
Central Transvaal, together with those of the same type 
oceurring in the ancient gabbros in the South-Eastern 
Transvaal and Zululand, conservatively calculated at 
over 2000 million tons. Modifications in metallurgical 
practice may sooner or later bring these ores within the 
scope of practical utilisation and thus further increase the 
available reserves of iron ore. In addition to these, there 
are potential reserves of iron ore represented by the iron- 
stone beds of the Swaziland and Witwatersrand systems 
containing about 40 per cent. metallic iron and high 
percentages of silica, which have been estimated at the 
vast figure of more than 2,000,000 million tons. These 
ores are of no economic importance under present con- 
ditions, but, nevertheless, represent an enormous potential 
reserve of iron ore, which may in the distant future be 
rendered available for use by some process. 


Typical ANALYSES. 


Typical analyses of iron ore from various fields men- 
tioned are as follows :—Thabazimi hematite ore, 67 to 
68-7 per cent. metallic iron; phosphorus, 0-004; silica, 
up to 3-35; sulphur, trace. Postmasburg hematite ore, 
67-24 per cent. metallic iron; phosphorus, 0-0161; 
silica, 2-83; sulphur, 0-018 per cent. Pretoria clayband 
ore, 56-14 metallic iron; phosphorus, 0-52; silica, 5-84 ; 
sulphur, 0-08 per cent. Prestwick black band ore, 50-69 
metallic iron ; phosphorus, 0-202; silica, 9-16; sulphur, 
0-068 per cent. Titaniferous ore north of Pretoria, 
55-52 metallic iron; phosphorus, trace; sulphur, nil ; 
silica, 15-20 per cent. The Postmasburg ore is 750 miles 
from the port of Durban, the Pretoria ores are about 
300 miles from the port of Lourenco Marques, while the 
Prestwick ore is less than 200 miles from the port of 
Durban. 

In South-West Africa an iron ore field occurs at a 
distance of about 60 miles from Port Nolloth. Surveys 
place the tonnage at about 200 million tons and the ore 
runs up to 60 per cent. metallic iron. A general export 
grade of 53 per cent. will be easy to maintain. Silica con- 
tent ranges from 6 to 8 per cent.; sulphur, 0-001 per cent.; 
and phosphorus, from trace to 0-02 per cent. 

Working costs of all the ores mentioned is low. The 
Pretoria Steel Works produces the Thabazimbi ore at 
3s. 7-2d. per ton f.o.r.—stated to be the lowest in the 
world. Delivered at the works, Pretoria, the ore costs 
8s. 10d. a ton, which compares favourably with production 
costs in other countries. 

It may be added that the Pretoria Company (Iscor) has 
recently formed a subsidiary company to re-start the 
Newcastle Ironworks. This works has a blast-furnace 
capable of producing 50,000 tons of pig iron per annum. 
When the blast-furnace has been reconditioned it will be 





used to manufacture a special type of pig iron for certain 
classes of foundry work and also ferro-manganese. The 
raw material will be obtained from the Postmasburg 
field. When the blast-furnace has been brought to full 
production a substantial tonnage of ferro-manganese 
will be available for export and will find a ready market. 








SIXTY YEARS AGO. 


On October 18th, 1877, an explosion occurred at the 
Pemberton Collieries, near Wigan, as a result of which 
thirty-six persons were killed. Four days later, on October 
22nd, an explosion at a Blantyre coal mine near Glasgow 
led to the deaths of over two hundred men and boys. Mr. 
Macdonald, a miner member of Parliament, addressing a 
meeting of miners at Hanley on the day following the 
second disaster, asserted that those who had perished had 
been murdered and that their lives had been sacrificed to 
the desire for cheap coal. In a leading article in our issue 
of October 26th we accused Mr. Macdonald of speaking 
without discretion. It could, we said, be shown that the 
search for cheap coal had had nothing to do with either 
disaster. As regarded the charge of *‘ murder ”’ we were 
constrained to speak cautiously concerning the Pemberton 
explosion because the coroner’s inquest on the victims was 
still proceeding. In the case of the Blantyre explosion, 
however, the fact that there were neither coroners nor 
coroners’ inquests in Scotland permitted us to speak our 
minds quite freely. We took full advantage of the liberty 
thus afforded. Mr. Macdonald, we said, was not far from 
the truth when he asserted that the men had been 
‘** murdered.’’ The word bore more meanings than one. 
It was not to be supposed that the men had been wilfully 
done to death, but it remained to be proved that the 
explosion had not been caused by such a disregard of 
obvious facts as approached criminal negligence on the 
part of some person or persons in charge of the Blantyre 

it. It had been known for years, we said, that a sudden 
fall in the barometer was almost certain to be followed by 
one or more colliery explosions unless great precautions 
were taken to avoid them. The quantity of gas escaping 
from the seams in a fiery mine was determined by the 
pressure of the atmosphere. If the pressure fell the gas 
escaped rapidly. If it rose the flow was retarded. The 
researches of Mr. Negretti and of others extending back 
to 1855 had clearly demonstrated the danger of a falling 
barometer to workers in fiery mines. It was obviously the 
first duty of the manager of such a mine to watch the 
barometer closely and when danger threatened to take the 
most energetic steps to protect the lives of those under his 
charge, even, if need be, to withdraw all men from the 
pit. A sharp fall in the barometer had occurred on the 
Sunday afternoon and on the Monday morning the explo- 
sion at Blantyre followed. Had the fall been noticed by 
the mine managers and did they act in accordance with 
its significance ? We refrained from condemning the 
managers or overmen unheard, but we left very little 
room for doubt that in our view they had failed to notice 
the fall or had not acted in accordance with its warning. .. . 
In common with others at the time we laid excessive stress 
on the danger of a falling barometer. If there is any 
general connection between colliery disasters and baro- 
metric pressure it is just as likely to be manifested when 
the pressure rises as when it falls, the argument being 
that the additional load on the surface of the land is trans- 
mitted down to the workings and opens up the cracks in 
the seams, thereby allowing the contained gas to escape 
more freely into the mine. On the whole, however, 
following evidence collected by Royal Commi: sions and 
other bodies and individuals, it is now commonly believed 
that there is no connection between colliery disasters and 
barometric pressure. In one other respect we may have 
erred in the expression of our convictions. Many further 
sad disasters were to occur before it came to be realised 
that all colliery explosions are not caused by gas and that 
some—perhaps even the majority and the worst—are 
produced by the explosion of coal dust. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 








BEARING PLATES FOR FLAT- BOTTOM RAILS. 


No. 751—1937. ‘The plates referred to in this specifica- 
tion are primarily intended for use with the B.S. °Flat- 
bottom Rail Sections from 25 Ib. to 120 lb. per yard, but 
can be used with other sections having widths of base of 
approximately similar dimensions. To cover 20 B.S. 
sections of rails ten sections of bearing plates have been 
designed, each section being suitable for use with two 
adjacent weights of rail. Two types of plate are provided, 
namely, canted and flat plates, and for each type of plate 
there are three sections, the standard, light, and heavy 
sections. 


ELECTRICITY METERS AND INSTRUMENTS. 


Nos. 37 and 89. These two specifications are revised 
editions of the Specifications for Electricity Meters 
(B.S.S. 37) and for Indicating Instruments (B.S.S. 89). 
In the revision of B.S.S. No. 37, Electricity Meters, the 
limits of error have been reduced wherever possible, and 
specific provision has been made for “ long-range ”’ meters, 
i.e., whole-current single-phase meters having current 
capacities up to twice the marked current. Provision is 
also made for meters intended to operate over a range of 
voltage. In the revision of B.S.8. No. 89, which deals 
with Indicating Ammeters, Voltmeters, Wattmeters, 
Frequency and Power Factor Meters, second-grade instru- 
ments have been excluded, while the limits of error for 
sub-standard and first-grade instruments have been 
reduced wherever possible. More specific provision than 
was made in the 1929 edition has now been made for the 
thermo-couple, electrostatic and rectifier types of instru- 
ment. 
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Rail and Road. 


Bristo. Tramways.—The Bristol] Corporation has 
become part owner of the tramway system, and it is 
stated that the tramways are to be abandoned within the 
next two years. The type of transport to be substituted 
has not yet been decided upon. 


FuEL Economy 1N AMERICAN LocomorTives.—Speaking 
at the annual meeting of the United States Fuel and 
Travelling Engineers’ Association, Mr. J. D. Clark called 
attention to the increased economy in the use of fuel. 
He said that in freight service 1 ton of fuel produced 
12,452 gross ton-miles in 1923 and by 1936 this figure had 
increased to 16,746 gross ton-miles. A similar increase 
in economy had taken place in passenger train service. In 
1923, there were 110-8 passenger train miles obtained from 
1 ton of fuel, as against 130-4 miles in 1936. 





BAKER-STREET STATION.—A contract, valued at over 
£100,000, has been placed by the London Passenger Trans- 
port Board for the construction of a tube junction and 
an escalator tunnel at Baker-street Station. Lying about 
100 yards to the east of the present Bakerloo platforms, the 
proposed junction will join the new tunnels now being 
driven from Finchley-road Station. When the junction 
is opened some of the Bakerloo trains will travel by the 
new route to Finchley-road Station and continue over 
the Metropolitan lines to Wembley Park and Stanmore. 


SUGGESTED RarLway IMPROVEMENTS aT CaLcuTrTa.—A 
note in the Electrical Review states that during the recent 
tour of the Chief Commissioner of Railways, a long dis- 
cussion took place with members of the Bengal National 
Chamber of Commerce, which urged the need for a new 
central station in Calcutta, with electrified suburban 
lines leading to it from all directions, including under- 
ground or overhead lines to Howrah and Sealdah. The 
Commissioner said the proposals were an ideal to be aimed 
at, but regretted that the estimated cost of almost 
£11,000,000 would prevent the scheme maturing in the 
immediate future. 


New York Hicu-speep Motor Roap.—On Tuesday, 
October 12th, the new motor road which extends north- 
wards along the banks of the Hudson River for nearly 
7 miles from Seventy-second-street, New York, to Henry 
Hudson Park-way, was opened. The New York 
correspondent of Thg Times says that on the south the 
new motor road joins the west side express highway, 
44 miles long, which runs from Holland Tunnel near the 
base of Manhattan Island. Throughout its length the 
** speedway "’ is reserved entirely for motor traffic and 
has no cross streets. The motorist can now drive from 
Peekskill southward to Holland Tunnel through New York 
City, a distance of about 40 miles, with only two traffic 
lights to impede progress. ‘The new extension is surrounded 
by 132 acres of parks and playgrounds, laid out on land 
which was a swamp thirty years ago. 


Aw Unvusvat AMERICAN Locomotive.—The designs for 
a powerful new streamlined locomotive having sixteen 
cylinders, have been prepared by the Baltimore and Ohio 
Railroad. The locomotive has a four-wheeled front truck, 
four pairs of driving wheels, and a four-wheeled trailing 
truck. Each of the four pairs of driving wheels has geared 
to it a four-cylinder Besler steam motor, and it is expected 
that the sixteen-cylinders will develop a total of 5000 H.P. 
The total weight of the engine will be about 179 tons, of 
which 116 tons will be on the driving wheels. It is expected 
that the locomotive will haul fourteen standard Pullman 
vehicles at speeds up to 100 miles an hour. Other leading 
particulars of the engine are as follows :—Cylinder 
diameter, 9}in. by Tin. stroke ; heating surface, 7330 square 


feet ; boiler pressure, 350 1b. per square inch; tractive 
effort, 72,500 lb.; driving wheels, 5ft. diameter; driving 
wheel base, 21 ft. 

THe Ratway CONTAINER SCHEME.—Mobile truck 


bodies which are interchangeable between railway and 
road vehicles are proving increasingly popular, and 
further containers are to be constructed by the main line 
railways. The development of this scheme of rail and 
road co-ordination is shown by the fact that in 1928 
1574 containers were in service, and to-day the British 
railways operate a fleet of 13,000 of these mobile units. 
As a result of experience, a variety of types of containers 
have been evolved by the railways. The most popular 
type has proved to be a covered container, 14ft. by 64ft. 
by 6%ft., with a capacity for 4 tons of goods. Smaller 
covered ‘containers to hold 24 tons are being extensively 
used, and for building trade materials small containers, 
some with lids, designed to carry 1} to 2} tons, enable 
bricks, tiles, slates, and stonework to be delivered directly 
to workmen on the upper floors of buildings under con- 
struction. Larger containers of open type and of 3 tons 
capacity are also used. Insulated containers with a 
capacity of 4 tons have also been evolved, and another 
development is the bicycle container, which carries 
seventy-six cycles in two tiers. 


Continvovs Raiis.—At a recent meeting of the United 
States Roadmasters and Maintenance of Way Association, 
Mr. H. 8. Clarke, dealing with stresses in continuous rail, 
said that experiments conducted some years ago with a 
500ft. length of rail showed that over a range of tem- 
perature changes between minus 20 deg. Fah. and plus 
20 deg. Fah., the length of the rail was unchangeable as 
between these limits, and no movement was observed, but 
above 20 deg. Fah. the rail was quite sensitive to tempera- 
ture changes. This fact has a bearing on the ideal tem- 
perature for fixing or fastening continuous rail and limits 
the range of temperature changes that affect the rail in 
any climate. Where rail is so fixed that it cannot expand 
into an extended position when heated and cannot move 
in any other way, it must remain unaltered in length, 
since external forces holding it are greater than the com- 
pressive stress set up by the temperature rise. Alter- 
natively, if the rail cools below the temperature at which 
it is fixed, a tensile stress is created to be resisted by the 
influence that fixes the rail. These stresses are so far below 
the elastic limit of the rail itself that they can have no 
effect upon it, and are therefore of no consideration in 
connection with the subject of continuous rail other than 
representing a force that tends to lengthen or shorten 
the rail. : 





Miscellanea. 





TrapEs Unions.—At the end of 1936, there were 
1041 trades unions, with a total membership of 5,308,000 in 
this country. 

Merauuirereus Mine AND Quarry OutrputT.—During 
the quarter ended June 30th last the output of raw iron 
and ironstone from the metalliferous mines and quarries 
of this country totalled 3,618,392 tons of ore. The total 
selling value of the ore was £870,631. 


A New Poritsh Power Station.—At a cost of about 
£1,200,000, a new hydro-electric power station is to be 
built on the river Vistula, near Warsaw. A dam is to be 
built across the river and the power station will have an 
annual output of 125 million kilowatt-hours. The work 
will take about four years to complete. 


PASSPORTS AND ENGINEERS.—We are happy to be able 
to announce that the Chief Passport Officer has a, 
that in future chartered engineers shall be authorised to 
sign declarations of applicants for British passports. 
That means that any member or associate member who 
is entitled to designate himself Chartered Civil Engineer, 
Chartered Mechanical Engineer, Chartered Gas Engineer, 
Chartered Electrical Engineer, Chartered Marine Engi- 
neer, or Chartered Structural Engineer, can sign passport 
applications for which hitherto it has been necessary to 
get the signature of a magistrate, doctor, clergyman, &c. 

Aw AssEMBLY Hint.—A note by “ W. A. F.” in a recent 
issue of Machinery gives a useful hint for cases where a 
small part is pressed into a blind hole on assembly, and is 
likely subsequently to require renewal. He says: Pro- 
vision can sometimes be made for its easy removal by 
placing a drop of water in the reamed hole. In cases where 
this has been done, it is only necessary to heat the assembly 
to about 250 deg. Fah., thereby converting the water into 
steam, in order to force the part out of its hole. Care 
must be taken to ensure that no one is in danger of being 
struck by the ejected part, which, on account of its 
velocity, might cause serious injury. 

Use oF OxyYGEN IN BLAST-FURNACES.—A note in the 
Iron and Coal Trades’ Review gives some particulars of a 
recent paper by R. Diirrer on the use of oxygen in metal- 
lurgical processes. It is pointed out that the present 
day cost of producing oxygen permits the use of oxy- 
genated air in blast-furnace practice provided certain 
conditions are met. A. small increase in the oxygen 
content in blast-furnaces results in a saving of coke 
and an increase of throughput, as well as a higher working 
temperature in the burden. A higher increase in the oxygen 
content is said to enable the preheating of the blast to 
be dispensed with and the shaft reduced in height. 


GENERATION OF Etecrricity.—The official returns 
rendered to the Electricity Commissioners show that 
1752 million units of electricity were generated by autho- 
rised undertakers in Great Britain during the month of 
September, 1937, as compared with the revised figure of 
1544 million units in the corresponding month of 1936, 
representing an increase of 208 million units. The number 
of working days in the month, excluding Sundays, was 
twenty-six, the same as last year. During the first nine 
months of 1937 up to the end of September, the total 
amount of electricity generated by authorised under- 
takers was 16,091 million units, as compared with the 
revised figure of 14,170 million units for the corresponding 
period of 1936, representing an increase of 1921 million 
units. 


RADIATOR ANTI-FREEZING CoMPOUNDS.—For two years 
Mr. E. W. Steinitz has been investigating the oe ae 
of anti-freezing materials for motor car radiato’ He 
found that solutions containing glycol and sigeecine are 
superior to those containing sodium nitrate and sodium 
phosphate. The advantage of glycol is that its solution 
has no effect on the viscosity of water and glycerine 
solutions are practically non-conducting and unlikely to 
cause corrosion. It was found, however, that where the 
anti-freeze solution comes into contact with aluminium 
parts, glycerine may in some cases be more conducive 
to corrosion than glycol. While glycerine solutions are 
practically non-conductors when freshly made, they are 
liable on prolonged use to become conducting to an 
appreciable extent. 


An InrTerEstiInG Fitm.—We recently had the pleasure 
of viewing a new talking film describing the manufacture 
of the Hydroptic-B machine, which has been prepared 
by La Société Genevoise, Ltd. The film describes the 
more interesting processes in the construction of the 
machine from the foundry to the final testing. It takes 
forty minutes to show, and naturally many of the processes 
have had to be quickened and where not of primary 
interest omitted, for it would be impossible to show 
in this short time the complete construction of the 
machine, which takes six months. Those seeing the film 
cannot fail to be impressed by the meticulous care with 
which the machine is constructed and the methods by 
which the manufacturers ensure its complete accuracy. 
We were informed that the film is available on Joan to 
institutions, technical colleges, &c. 


CORROSION-RESISTING Pipe Coatines.—-A research 
paper of the United States National Bureau of Standards 
gives particulars of the results of tests conducted since 
1922 on metallic and other non-bituminous coatings to 
determine their suitability for the protection of structures 
exposed to corrosive soils. Among the coatings investi- 
gated were lead, aluminium, galv: zinc, mill and 
foundry scale, &c. Among the general conclusions 
drawn were the following :—Over a ten-year period the 
rates of loss of weight of galvanised steel were from one- 
half to one-fifth the rates for bare steel. Galvanised steel 
corrodes most rapidly in poorly drained acid soils and 
in those containing a considerable amount of soluble 
salts. For long periods of exposure, thick zinc coatings 
are superior to thin ones. A coating of 2-8 oz. per square 
foot of exposed surface prevented the formation of measur- 
able pits in all but one soil for a period of ten years. 
The type of ferrous metal to which the zinc is applied 
does not have an appreciable effect on the rate of corrosion 
of galvanised materials during the first ten years of 
exposure. The rate of corrosion of galvanised steel is 
lower than that of either zinc or steel alone. 





Air and Water. 


SouTHAMPTON Surpprnc.—During the first nine months 
of this year, the total gross shipping entering South- 
ampton docks was 15,228,385. The number of passengers 
using the port totalled 465,617. 


NavaL SHIPBUILDING ON THE CLYDE.—Naval ship- 
building in hand on the Clyde at present includes two 
battleships, four cruisers, and sixteen destroyers and other 
vessels. Commercial shipbuilding in progress aggregates 
470,000 tons. 


AMERICAN Arr Liver CrasH.—When an air liner carry- 
ing sixteen passengers and a crew of three recently crashed 
into Hayden’s Peak in Utah, all on board were killed. It 
is believed that the pilot lost his way during a storm and 
crashed into the mountain side. 


THe Resgearcu Sup “ Discovery.’—On Saturday, 
October 9th, the Duke of Kent, as Commodore of the 
Sea Scouts and Deep Sea Scouts, received on behalf of the 
Boy Scouts Association the research ship ‘‘ Discovery,” 
now moored in the Thames at Temple Steps. 


Boys WanTED FoR THE R.A.F.—The Air Ministry 
announces that in January next vacancies will be open 
to 400 boys between the ages of 14 years 9 months and 
17 years 3 months in the Royal Air Force. The boys are 
to be trained as armourers, photographers, and wireless 
operators. 

SHippine Losses DURING AUGUST.—According to the 
monthly returns of shipping losses of Bureau Veritas, 
sixty-two steam, nine motor, and four sailing ships were 
removed from the register during August last. Of the 
thirty-five steam, two motor, and three sailing ships of 
British ownership removed from the register, thirty-one 
of the steamships and one of the motorships were 
broken up. 

Arm Raw Precavutions.—A meeting is to be held by 
the associations representing local authorities to consider 
the attitude to be adopted towards the Government’s new 
proposals for the cost of air raid precautions. Last July 
the local authorities of England and Wales rejected the 
Government’s offer of a contribution of 70 per cent. 
towards all approved schemes. Under the new proposal, 
it is estimated that the Government will pay 90 per cent. 
towards the costs and the remaining 10 per cent. will be 
paid from the local rates. 


Deatu or Mr. Bruce Ismay.—We regret to note the 
death of Mr. Bruce Ismay on Sunday, October 17th. He 
succeeded his father in the control of the White Star Lire 
in 1899, and in 1902 accepted the offer for the inclusion 
of the line in the International Mercantile Marine Com- 
pany, of which he became president in 1904. During his 
career Mr. Ismay was chairman of a number of concerns, 
including the Asiatic Steam Navigation Company, Liver- 
pool Steamship Owners’ Protection Association, and the 
Liverpool and London War Risks Association. 


ProposeED New AMERICAN Carco Surps.—According 
to the Journal of Commerce and Shipping Telegraph it is 
understood that the United States Maritime Commission 
will, within the next few weeks, call for tenders for about 
twenty 8700-ton cargo vessels, each capable of 15 knots. 
The ships will be 433ft. long, 63ft. in breadth, and have a 
draught of 23ft. 9in. With a total cubic capacity of 
550,000, the gross tonnage will be 6228. The ships will 
probably be built under the terms of the Ship Subsidy 
Act, which provide for construction for the Commission’s 
account and subsequent operation by private lines under 
a charter subsidy agreement. 


CLYDE SHIPYARDS ASSESSMENTS.—The assessments on 
the Glasgow shipyards and marine engineering works are 
to be increased in the next two years. It was recently 
stated by the Glasgow City Assessor at the Valuation 
Appeal Court that when these places were valued in 1926 
their valuations were reduced as a result of the state of 
industry. Some of the larger yards had further reductions 
made in the subsequent years of depression. The Assessor 
stated that the reductions were no longer justifiable, and 
this year he had been successful in negotiating increases. 
In many of the cases the increases are substantial, and are 
to be spread over two years. 


Arr Transport.—The Council of the London Chamber 
of Commerce has placed a memorandum before the 
Secretary of State for Air, suggesting that additional 
subsidies should be given to encourage the development 
of new air lines outside Great Britain. It is pointed out 
that progress in the design of civil aircraft might be accele- 
rated if a policy of competition in the provision of addi- 
tional facilities were adopted. Manufacturers, in the view 
of the Council, cannot be expected to build aircraft for 
which there is no apparent demand, and this position is 
unlikely to change so long as the industry may count 
on so limited a market. It is felt that there can be no 
incentive for the manufacturers to design various types 
of civil aircraft unless the potential demand of their cus- 
tomers is increased. If such a policy of stimulation could 
be adopted, it is submitted that manufacturers would 
find a bigger market and would be encouraged to devote 
more money to research and would be able to build up an 
increasing export trade in civil aircraft. 





THE ALBERT CANAL IN BELGIUM.—A recent economic 
and commercial report on Belgium states that it is 
unlikely that the Albert Canal, which is being built at a 
cost of 1720 million francs, will be ready for use before 
1939. Rapid progress is being made in the 16-kilom. long 
section of high embankments between Liége and Haccourt 
and between Lanaeken and Hasselt the first two parts of 
the Evgenbilsen have been completed. Contracts have 
been placed for a total value of about 120 million francs 
for the constructional works at Genck, Diepenbeek, and 
Hasselt, where the level of the canal rises by successive 
steps of 10m. Each of these works comprises three locks, 
two of 136 m. by 16 m., capable of handling vessels of 
2000 tons, and the third of 55 m. by 74 m., permitting 
the passage of single vessels of 600 tons. They are to be 
completed in the second half of the year 1938. The 
Wandre, Vivegnis, Hermalle-Sous-Argenteau and Haccourt 
bridges, three of which are 92 m. long, have reached an 
advanced stage, the abutments are fully prepared and 
erection has begun of the steelwork. 
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LUBRICATION RESEARCH. 


Or all the natural forces with which the engineer 
has to deal friction is at once the most common- 
place, one of the most important from the practical 
standpoint and one of the least completely under- 
stood scientifically. After generations of study we 
can still only guess at its cause, and the “laws” 
which it obeys are still not fully and accurately 
defined. Morin’s laws of “ solid ”’ friction, set 
forth with such assurance in the older textbooks, 
are purely empirical approximations and are 
employed more for their convenience than for their 
accuracy. It is in fact no exaggeration to say that 

‘ solid ”’ friction of the kind which Morin imagined 
he was measuring when he formulated his laws 
never occurs in Nature as the mechanical engineer 
knows it. Some degree of lubrication is always 
present. As soon as a lubricant is deliberately 
introduced the complexities of the subject become 
greatly enhanced. On top of the uncertainties 
concerning friction, as such and by itself, there are 
added fresh uncertainties regarding the action of 
the lubricant. Modern developments in the direc- 
tion of heavily-loaded bearings, running at high 
speeds and sometimes—as in steam turbines and 
internal combustion engines—at high tempera- 
tures have augmented the complexities of the 
subject still further by imposing upon the lubricant 
the duty of acting as a cooling medium in addition 
to requiring it to serve as a means of reducing 
friction. Our uncertainty and lack of complete 
understanding of the phenomena of friction and 
lubrication are not confined to the generalities of 
the subject, but persist throughout almost all its 
details. For example, it is known that the viscosity 
of the lubricant enters as a critical factor into the 
problem in various ways. Viscosity as a physical 
conception can be defined in absolute terms, the 
unit being the “poise’’ of dimensions M/L T. 
Nevertheless no practical method for the measure- 





ment of absolute viscosity has been developed. 
To arrive at it we must deduce it with the help of 
an approximate formula from the non-absolute 
measures provided by the Redwood, Engler, 
Saybolt, or other form of practical viscometer. In 
view of all these uncertainties on the scientific side 
it is perhaps a cause for wonderment that the 
practice of lubrication should to-day be as nearly 
perfect as it is. 

It was an admirable scheme on the part of the 
Council of the Institution of Mechanical Engineers 
to arrange a symposium of papers on lubrication 
and lubricants and to invite contributions to it 
from leading authorities on the subject residing or 
carrying out their investigations in the principal 
engineering countries of the world. At the four 
meetings held last week at the Central Hall, West- 
minster, the large audiences which assembled for 
the occasion had before them for their consideration 
and discussion about one hundred and twenty-five 
papers on the design and behaviour of bearings, on 
the lubrication of engines and other industrial 
applications and on the properties and testing of 
lubricants. Of necessity there was a certain amount 
of duplication among the papers, but taken as a 
whole they provide a very complete collective 
statement of existing knowledge on the subject. 
If it does nothing else the symposium reveals the 
magnitude of the efforts now being made in this 
country and abroad to study all aspects of the 
lubrication problem. It may be that the symposium 
will provide the inspiration to fresh work which will 
yield important results of wide-reaching signifi- 
cance. For the time being, however, practical 
engineers must be warned against expecting too 
much from it. In particular the plea made on the 
closing day by Mr. Reavell for increased simplicity 
in lubrication research and for the presentation of 
the results in a manner which will facilitate their 
practical application is not likely to be met for 
some time to come. In many respects the 
physicists, chemists and others engaged on lubri- 
cation research are not ready to pass on their 
results to the engineer. They are still employed 
on the investigation of fundamentals, and until they 
have determined what these fundamentals really 
are and have devised means for their study we 
cannot reasonably expect to derive much practical 
advantage from their work. On the theoretical 
side the symposium does little to encourage the 
hope that any great illuminating principle which 
will guide engineers towards improved practice 
is on the point of emergence. With the brilliant 
exceptions of the hydrodynamical theory developed 
by Reynolds from Tower’s experimental results 
and of the mathematical investigations on which 
Michell based the design of his tilting pad bearings, 
practical lubrication owes very little to theory. 
It is to be hoped that present-day investigators, 
both on the experimental and theoretical side, will 
constantly bear in mind the fact that lubrication is 
purely a practical problem and that they will not 
allow their attention to be deflected—however 
great the temptation—to academic aspects. It 
would be regrettable if they followed the example 
of the elasticians who by deliberately restricting 
their outlook to idealised bodies and conditions 
have divorced their subject from practical reality 
and value. 

Engineers made bearings and discovered the 
value of lubricants long before scientists turned 
their attention to the subject. To-day in spite of 
the uncertainties which crowd upon us from the 
scientific side and largely, if not wholly, as a result 
of practical trial, we seem, in at least some impor- 
tant instances, to have reached a stage in the 
evolution of the lubricated bearing which nearly 
approaches perfection. What farther practical 
developments, it may be asked, can we expect 
from the intensive prosecution of lubrication 
research ? Sir Nigel Gresley has stated that at the 
most two or three hot axle-boxes occur per month 
on the carriages of the London and North- 
Eastern Railway. As a means of preventing hot 
axle-boxes there appears therefore to be little 
further opportunity for the application of fresh 
discoveries in the field of lubrication. Again as a 
means of improving the efficiency of power trans- 
mission gearing, which already may reach a figure 
of 98 per cent. or over, the maximum possible 
benefit to be obtained by any lubrication develop- 
ment is clearly limited to a small figure. In some 
other applications, as, for instance, turbine and 
rolling mill bearings and the gudgeon pins of 
internal combustion engines, the field open for 
possible improvement is perhaps greater. In these 
and some other similar cases, however, the improve- 
ment mainly required is not so much a reduction in 
the friction loss as an increase in the capacity of 





the bearing and its lubricant, or lubricant-coolant, 
to dissipate the heat which flows to the bearing 
from its surroundings. The problem is therefore 
more closely linked with bearing design than with 
lubrication research. This conclusion is supported 
by the fact that in a number of rolling mills the 
traditional type of bearing is being replaced by 
bearings of plastic or other non-metallic material 
lubricated and cooled with water. It would 
perhaps be cynical to say that the object of the 
present activity in lubrication research is to dis- 
cover why modern bearings run so well. A justi- 
fiable suspicion does, however, exist that a good 
deal of it is directed towards academic ends and 
that some of its results will be of much more 
interest to the atomic physicist than to the practical 
engineer. We must, however, hesitate to criticise 
any scientific investigation on the ground that no 
immediate practical application for its results is 
visible. The elucidation of the phenomena of 
friction and lubrication in all their aspects cannot 
but add greatly to our understanding of Nature, 
possibly in directions which, at the moment, we 
are unable to foresee. 


National Metal Stocks. 


SINcE the rearmament programme was taken in 
hand much attention has been devoted to the 
question of providing stocks of non-ferrous metals 
adequate to meet the needs of the country in an 
emergency, and the recent slump in prices has 
revived interest in the subject. Great Britain 
is not a primary producer of either lead, copper, or 
spelter, and only to a small extent of tin; and the 
opinion is strengthening that the Government 
should take steps to ensure that there is always a 
reserve stock of non-ferrovs metals available, 
and that this could be accumulated by buying 
when prices are low. It is impossible to forecast 
with certainty when a downward movement in 
prices will occur, and in the case of the slump 
through which the metal markets have passed, 
or are passing, the causes are difficult to assess. 
Many reasons, none of them convincing, have been 
suggested for the decline in values which has now 
lasted several weeks. Yet, during that time 
many features of the market position have been 
‘bull” rather than “bear.” The industrial 
demand for all metals has remained consistently 
good; the speculative accounts have not been 
unwieldy ; and stocks in consumers’ hands have 
not been heavy. It is true that international 
politics have at times had a threatening appearance, 
but if the most pessimistic views were accepted, 
the result would be to increase the demand for 
non-ferrous metals. In any case, the strength of 
gilt-edged stock is sound evidence that the fear 
of a breakdown of European diplomacy was not 
the root cause of the collapse of metal prices. 
Notwithstanding these considerations, the quota- 
tions for copper fell between August 3rd and 
October 19th by £15 5s., of tin by £55 15s., 


of lead by £5 7s. 6d. and of spelter by 
£6 12s. 6d. If it is accepted that the slump 
was the result of a wave of pessimism, 


then we must turn to the United States to 
discover its origin. No doubt the failure of trade 
in that country to revive has been a great dis- 
appointment. The Americans also have been pro- 
foundly disturbed by events in the Far East, and 
the realisation that the United States cannot 
remain aloof from world affairs, although they 
may avoid Europear entanglements, and _ this, 
combined with the growing belief that political 
interference with business leads to artificial 
trading conditions, has influenced a national 
character always prone to fly to extremes. There 
is now emerging from the confused and nervous 
cross-currents of market sentiment a feeling that 
the fall in commodity prices has gone too far, and 
there may be a reaction which will carry values to 
heights as artificial as the slump was unwarranted. 

Violent price movements are always a disturb- 
ing factor in business. Various expedients have 
been adopted by producing interests, in some cases 
with Government support, to prevent excessive 
fluctuations. These schemes have generally taken 
the form of regulating output and have been 
directed chiefly to raising values rather than to 
the maintenance of a fair equilibrium. It cannot 
be said, however, that they have worked well in 
practice. W) here arise in prices has been artificially 
limited in certain countries it has been attended 
by unpleasant consequences to the consuming 
trades, through the resultmg automatic restric- 
tion of supplies. The practice adopted by consumers 
since the great depression of holding comparatively 
small reserves has rendered most of the non-ferrous 
metal markets particularly susceptible to a shortage 
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of supplies, and a scarcity has invariably created 
a period of inflated prices. Thus the object of the 
schemes which, it is claimed, have been framed to 
promote stability has been self-defeated. But 
there is a strong case from the national point of 
view for ensuring that the stocks of non-ferrous 
metals should not be allowed to fall below a level 
consistent with the country’s requirements if war 
breaks out or supplies are interrupted. It would 
be impossible, obviously, to store sufficient metal 
in this country to carry on a war without renewing 
supplies; but if sufficient stocks were available 
at the outbreak of hostilities to last even a month 
or two, the nation would be able to avoid the rise 
in prices which would attend the sudden purchase 
of metal on a war scale and the ensuing heavy 
strain upon the sterling exchange. The extent of 
the stocks necessary to ensure such a satisfactory 
situation can only be estimated by the depart- 
ments concerned, and it is possible that in these 
days of mechanised fighting forces larger tonnages 
would have to be envisaged than this country 
possessed in August, 1914. 

Modern business conditions differ so vastly from 
those which existed in 1914 and producers’ organi- 
sations are so much more efficient that supply 
problems during hostilities are likely to present 
greater difficulties. This, of course, strengthens 





the case for building up national stocks. We 
believe that proposals have been made to the 
Government that the departments concerned 
should gradually accumulate metal when prices 
are low and thus acquire an “iron ration’ which 
would not be touched except at a time of national 
emergency. It could hardly be expected that if 
left to their own devices Government departments 
would be able to decide the best time to make their 
purchases, and it would not be out of place if the 
services of the metal trade were retained very 
much as they were during the existence of the 
Ministry of Munitions. It might not be impossible 
to establish a permanent committee, consisting of 
officials of the departments interested and repre- 
sentatives of the metal trades which would 
supervise the purchase of these stores. If the 
buying were done wisely, as no doubt it would be 
by a body so constituted, the interest charges 
would probably be largely offset by the apprecia- 
tion in value. Apart from a plan of this descrip- 
tion, however, it is difficult to see how the interests 
of the country can be safeguarded. Furthermore, 
the mere knowledge that the British Government 
was a buyer at a low price would have a stabilising 
influence upon the market, although it would not 
necessarily be disclosed when or at what figure or 
to what extent purchases were made. 








Lubrication and Lubricants. 


No. 


IT. 


(Continued from page 423, October 15th.) 


N Wednesday, October 13th, there was opened a 
three-day conference on Lubrication and Lubri- 
cants, convened by the Institution of Mechanical 
Engineers. The papers of the conference, numbering 
over one hundred, were divided into four groups, 
with a reporter for each group. The reporters 
reviewed the subject in the light of the papers 
in their group. Last week we reprinted the report 
by Professor H. W. Swift for Group I. Below we 
reprint the report by Mr. W. A. Stanier for Group IT. 


RECIPROCATING STEAM ENGINES. 


It is to be noticed that the French and German 
State Railways consider that various grades of 
superheated cylinder oil are desirable, according to 
the degree of superheat obtaining in the cylinder, 
whereas the Canadian National and English railways 
employ only one grade. Of the opinions expressed 
for superheated cylinder oils, the majority favour com- 
pounded oils, since it is considered that at the tem- 
perature of superheated steam the oil becomes much 
less viscous and the fatty oil is partly decomposed, 
the decomposition products helping in the formation 
of stable and resistant boundary films. Oils A and B 
as quoted by the French State Railways, and the 
valve oil as used by the Canadian National Railways, 
are generally similar to those in use on the English 
railways :— 


Specific Viscosity 
gravity. (Redwood). 
French State Railways : 
d nea" | Sus: epee Uneer, aoe Ee 186 at 212 deg. Fah. 
B ~ soo SSR 165 at 212 deg. Fah. 


Canadian National Railways 0-903 ... 168 at 210 deg. Fah. 
Atypical English railway ... 0-915 ... 165 at 212 deg. Fah. 

Oil C as used on the French State Railways with a 
specific gravity of 0-905 and a much higher viscosity 
of 257 Redwood has no comparable oil on the English 
railways, but would appear to be somewhat similar 
to the special high-quality cylinder oils as used by 
the German State Railways for locomotives with high 
superheat up to 752 deg. Fah. The three grades of 
cylinder oil used on the latter railways are, from the 
analytical data, straight mineral oils :— 

Grade 1: Specific gravity, 0-903; viscosity, 
228 Redwood at 212 deg. Fah., and an open flash 
point of 645 deg. Fah., for locomotives with high 
superheat up to 752 deg. Fah. and average piston 
speeds of 1370ft. to 1570ft. per minute. 

Grade 2: An oil with a lower flash point for loco- 
motives with a high superheat but lower piston speeds. 

Grade 3: Specific gravity not over 0-95, open 
flash point not under 572 deg. Fah. and a viscosity of 
156-219 Redwood at 212 deg. Fah. 

Grade 3 approximates somewhat to English prac- 
tice. 

Of special interest is the use of emulsified oil, pre- 
pared by the German State Railways from superheated 
steam cylinder oil and lime water for use in loco- 
motives working under medium loads. 

With regard to the oils used for journals, motion, 
&c., the German State Railways use winter and 
summer grades, as do certain of the English railways, 
while the Canadian National and the other English 
railways prefer the same grade throughout the year. 
One of the latter railways considers that the incon- 
venience of changing the grade of oil twice a year out- 
weighs any possible advantage and in its experience 





no advantage was obtained when the thicker summer 
oil was used. It is the practice of the English rail- 
ways to use a mineral oil containing a certain per- 
centage of refined raw rape oil, the percentage depend- 
ing on the different classes of work and the experience 
of the companies concerned, while the German State 
and Canadian National Railways use a mineral oil 
only. It is interesting to note that the German State 
Railways use an oil of higher viscosity for lubricating 
the journals and gear of streamline locomotives, this 
also being the experience of certain English railways. 

It is the practice of the German State Railways to 
use wick trimmings for supplying the oil to the valve 
gear, connecting and coupling-rod bushes, while the 
English railways use worsted trimmings for the valve 
gear, and either worsted trimmings, needle trimmings, 
or felt pads for the rods. When needle roller bearings 
are fitted to the valve gear in this country, grease is 
used as the lubricant. 

On the modern locomotive the pump lubricator 
has generally superseded the hydrostatic system for 
supplying the lubricant to the cylinders and the 
general principles employed by the German and French 
State Railways and the English railways would appear 
to be similar as regards the position of the pump, the 
provision and position of back pressure valves, &c. 
The English railways, however, do not favour the 
branching of lubricator pipes, as indicated by Chatel, 
for use under certain circumstances. <A point of 
interest is the recommendation by Chatel that the 
high-pressure cylinders should be lubricated towards 
the dead centres, where the piston is almost stationary, 
so that the piston rings can receive plenty of oil. It 
is English practice that when a feed is taken direct 
to the cylinder barrel, it should be situated in the 
middle of the stroke. 

Most of the French railways inject steam or water 
into the cylinder exhaust to reduce the tempera- 
ture of the gas when coasting, and they have under 
consideration an automatic device to come into opera- 
tion when the driver closes the regulator, whereas 
the English railways attain the same end by allowing 
a “breath” of steam to enter the cylinder by means 
of the regulator or through the anti-carboniser or 
atomiser. 

The analysis and mechanical tests of cast irons 
for piston rings and cylinders given by Chatel* 
correspond to those generally in practice on the 
English railways, except for the higher percentage 
of silicon and the lower percentage of phosphorus 
which should be noted. One railway in this country 
is, however, experimenting with a lower percentage 
of phosphorus, also with the use of nickel and 
chromium. 

The tendency towards the use of a harder metal 
for the rings than for the cylinders is interesting ; 
this practice is also advocated by Young in his paper 
on ‘‘ Wear of Cylinder and Piston Rings.’”* 

Modern French locomotives are fitted with four 
rings per piston head, the German with five, while 
the English railways favour two or three, but experi- 
ments are now being carried out in this country with 
an increased number of rings. Piston ring wear 
varies considerably according to the class of locomo- 
tive and the type of work on which it is engaged. 
For express passenger compound engines Chatel 
gives mileages of 12,500—25,000 for the high-pressure 





cylinders, and 28,000—37,500 miles for the low-pressure 
cylinders at which the rings are replaced. On one 
English railway the piston rings of a three-cylinder 
(simple expansion) locomotive are changed at 
40,000—45,000 miles. 

The comparison of oil consumption is difficult since 
the consumption is governed by working conditions 
and is not on an entirely quantitative basis ; Nord- 
mann and Robrade® give a figure of 0-7 pint per 
100 miles for a ‘‘ Series 03 ” (two-cylinder) locomotive, 
the figure for the English railways for a two-cylinder 
locomotive being 1-0—1-2 pints per 100 miles. 

No mention is made by either Chatel or Nordmann 
and Robrade of the atomisation of the oil for cylinder 
lubrication, a point on which the English railways 
lay stress. 

The tests indicated by Chatel for mechanical 
lubricators would appear to be applied to a new type 
of lubricator and not a service test, which, in the 
case of English railways, requires the lubricator 
to maintain a pressure of 250 lb. per square inch 
for cylinder lubrication and 200 lb. per square inch 
for axle-box lubrication. 

In dealing with marine engine lubrication practice, 
Freeman‘ expressed general satisfaction as to the 
way in which the oils have been improved to stand 
up to the much heavier duty imposed by modern 
conditions, but considers the wide variations in price 
are not commensurate with their performance. 
Superheated steam valves, pistons, and liners are 
lubricated by mechanical lubricators feeding into the 
steam pipe or round the high-pressure liners, the oil 
used being similar to that generally used for locomo- 
tive practice. The turbine oil, given by Freeman, 
which is of the ‘‘ extra heavy ” grade, is required to 
demulsify by the I.P.T. method in three minutes ; 
this is a very low figure for such a heavy oil, and it 
would be interesting to know the gravity and ageing 
properties of the oil. 

In their paper on oil circulation systems, Auld 
and Nicholson’ draw attention to the importance 
of using oils which are least affected by the joint 
action of heat and oxidation. Increase in viscosity, 
development of acidity, sludging and carbonisation 
are some of the chemical changes in the oil responsible 
for the lubricant “breaking down” in service. 
The remedy against these evils lies in the suitable 
choice of stocks and the subsequent refinement, 
care being taken that the latter operation is not 
overdone so as to produce a tendency to acid 
formation. 

Oil circulation systems fitted to enclosed steam 
engines give rise to difficulties peculiar to themselves. 
Owing to the liability of a small amount of cylinder 
oil to find its way into the crank chamber, Auld 
and Nicholson recommend, on certain types of 
engines, the collection and examination of oil from 
the separator to ascertain its suitability for re-use. 
The height of the oil level in the crank chamber and 
the pressure of the lubrication system, a maximum 
of 10lb. per square inch being recommended as 
sufficient for most engines, are also points to which 
the authors suggest attention should be paid. 

Since aeration of an oil is one of the chief factors 
in the acceleration of oxidation, it is important that 
it should be eliminated as much as possible. Auld and 
Nicholson consider that aeration in steara turbines 
and similar systems can be considerably reduced by :- 


(a) The employment of suitable circulating 
pumps; in general, the most suitable type is the 
rotary pump, which will give a continuous flow with 
a comparative absence of surging. 

(b) The provision of suitable pipe work with 
gradual bends, &c. 

(c) Preventing splashing and cascading the oil. 

(d) By removing unavoidably entrained air 
quickly ; closely connected with this is the rate of 
circulation. 


The authors lay stress on the design of the separating 
tanks, which should be accessible for cleaning and of 
such shape to facilitate deposition and drainage. It 
is pointed out that in theory the separation of water 
and the separation of solids should be effected at 
different temperatures, but that in practice space and 
design does not always allow of this. 

In his paper dealing with the practical problems of 
lubrication, Nicholson emphasises with regard to 
cylinder lubrication that a small amount of oil of the 
correct type should be applied in the correct manner 
to obtain the best results. Overfeeding, especially 
in the presence of any solid impurities brought over 
by the steam, generally results in deposits in the 
cylinders and steam chests. 

The author stresses the necessity of providing in 
the case of air compressors a clean air supply and the 
correct quantity of oil, since impurities brought in 
by the air and excess oil exposed to the oxidising 
effects of the heated air under compression are soon 
liable to cause deposits. 

Nicholson® advises that a plate indicating the 
correct lubricant should be attached to enclosed gear 
units by the makers, since they are able to obtain 
such information from the test bench. 

As a result of observations over a length of time 
Nicholson confirms the laboratory discovery that the 
addition of a small percentage of free fatty acid 
increases the effectiveness of a mineral oil when used 
for all erratic or partial lubrication, such as hand- 
lubricated bearings. 
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In discussing the lubrication of heated bearings it 
is pointed out that the bearings should be designed to 
give a smooth flow of oil from all parts to the outlet 
to prevent the accumulation of any deposits found. 
It is essential that the circulation system should be 
driven independently of the machine so that circula- 
tion is obtained before the machine is started up and 
after it is shut down. 
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Literature. 


Britain in Danger: Our New Navy Examined. By 
Captain BERNaRD AcwortH, D.S.O., R.N. (retd.). 
Eyre and Spottiswoode. 8s. 6d. net. 


AT a time when the country is engaged in the con- 
struction of an entire new fleet and the naval budget 
has risen to a figure never before approached in peace 
time, an examination of Admiralty shipbuilding 
policy and of the strategical principles underlying it 
is certainly desirable, provided, of course, that it is 
undertaken by an authority who is not only com- 
petent to discuss the technical questions involved, 
but can approach them with a reasonably open mind. 
Of these two qualifications, Capt. Acworth can no 
doubt lay claim to the first, but he himself would 
probably disclaim freedom from bias. His somewhat 
unconventional views on naval strategy, construction, 
and fuelling systems have been fully ventilated in his 
earlier books. In the present volume he returns to the 
charge with unabated vigour. 

As might have been expected, the Admiralty’s 
current policy in regard to man-of-war design is 
condemned root and branch. The author cannot 
find a good word to say for any of the 148 combatant 
ships which will be under construction at the end of 
this year, and he is satisfied that their completion 
will still leave us relatively impotent in the seven 
seas as a whole. He considers the Admiralty’s “ all 
oil’ policy to be fraught with the gravest danger, 
intensified by the merchant navy’s growing partiality 
for imported fuel. The book is controversial through- 
out, but it is only fair to add that the author’s 
criticism is not wholly destructive. Though we find 
ourselves at variance with him on many points, we 
are bound to say that his book would have carried 
more weight had it been framed solely as an indict- 
ment. It is when he launches out into constructive 
proposals that the weakness of his case stands 
revealed. Up to a point Capt. Aeworth is strictly 
orthodox. To him, as to the majority of naval 
officers, the battle fleet is still the backbone of British 
sea power, and it is therefore by the design of our new 
battleships that the soundness of the Admiralty 
building policy must be judged. Unfortunately, 
circumstances render it expedient to withhold details 
of the new ships, and beyond the fact that they are to 
be of 35,000 tons displacement and armed with l4in. 
guns, very little information about them has been 
released. As every other major naval Power is 
building similar ships, several of which were laid down 
before our own, it would surely be imprudent for the 
Admiralty to accept any drastic reduction in size, 
which would involve a corresponding reduction in 
power, whether expressed in terms of armament, 
protection, or speed. Such at least is our opinion, 
but Capt. Acworth thinks differently. He would 
have us scrap the five 35,000-ton ships and in their 
place lay down a greater number of 12,000-ton 
vessels, the design of which he gives in some detail. 
It is, we must confess, a most remarkable design. On 
a standard displacement of 11,980 tons a main arma- 
ment of six 13-5in. guns is mounted. Protection 
consists of a 12in. belt and barbettes and a 3in. deck, 
the total weight of armour being 3350 tons. Machinery 
of 9500 H.P. is installed for a speed of 174 knots, and, 
needless to say, the boilers are fired with coal. It is 
with ships of this type that the author seriously 
proposes to replace the 35,000-ton units now building. 
There is no suggestion that other Powers would 
follow our lead. On the contrary, the author implies 
that a British fleet comprising a large number of 
these diminutive ships need not hesitate to engage a 
fleet of comparatively few 35,000-ton vessels. It is 
to us surprising to find an experienced naval officer 
advancing such an extraordinary thesis. Leaving 
aside the question as to whether it would be tech- 
nically feasible to build the smaller ship, has he con- 
sidered how it would behave in a seaway, over- 
burdened with armanient as it would be? From a 
diagram published the armour belt is seen to be very 
narrow; the extremities of the ship are entirely 





unprotected, as are the sides above the main deck, 
and horizontal protection is confined to a 3in. deck, 
which is apparently worked amidships only. As the 
extreme beam is 72ft., machinery and magazine 
spaces must needs be brought dangerously close to 
the outer hull, thus rendering the ship as vulnerable 
to underwater attack as she would be to gunfire or 
air bombs. Finally, the speed of 174 knots has been 
fixed quite arbitrarily, without regard to defined 
principles of strategy or tactics. 

The author’s ideal battleship, then, would be only 
one-third as large as contemporary foreign types, it 
would be at least 12 knots slower. and so inferior in 
gun power and protection as to make the issue of an 
engagement with the heavier ship a foregone con- 
clusion. Is it, we ask with all diffidence, practical 
politics to invite the country to stake its existence on 
these miniature and, in our judgment, thoroughly 
bad ships ?. There is happily no chance of any Board 
of Admiralty adopting such marine hybrids as substi- 
tutes for the battleship proper. As with capital ships, 
so with cruisers. The designs proposed by the author 
in place of those favoured by the Admiralty are 
palpably too small and too overburdened with arma- 
ment to be good sea boats, and they are further 
handicapped by the technical drawbacks inherent in 
the dual-fired or the coal-burning installations on 
which he insists. In short, we refuse to take seriously 
his views on man-of-war design, and we should be 
interested to learn whether they are supported by 
any other naval officer of repute. 

Capt. Acworth is on safer ground when he indicts 
other aspects of naval shipbuilding policy. That the 
“County” cruisers are unsatisfactory ships is 
acknowledged by the whole Navy, but they are never 
likely to be repeated. We share his doubts as to the 
wisdom of continuing to build very large aircraft 
carriers, which are highly vulnerable as well as 
inordinately expensive, nor is there much to be said 
in favour of the numerous sloops built in recent years. 
We sincerely hope he is right in dismissing the aircraft 
menace to ships as almost negligible, even if we 
cannot share his confidence on that score. His case 
for the wider use of domestic fuel in British merchant 
vessels is soundly argued, but when he goes on to 
insist that the Navy, too, must give up oil either 
wholly or in part, we cannot follow him. 

The merit of this book is that it provokes thought 
on many aspects of naval defence, and that is always 
to the good. But to the general public it will, we 
fear, convey a distorted and therefore misleading 
impression of what is being done to restore the 
strength of the Fleet, and thus tend to undermine 
confidence in a Board of Admiralty of exceptional 
competence. It is betraying no secret to add that 
when our new battleships and cruisers can be exhi- 
bited, many of the criticisms in this book will be 
found to be baseless. 


Training in Foremanship and Management. By 
James J. GILtesPre. Sir Isaac Pitman and Sons, 
Ltd. London, 1937. Pages 179. Price 7s. 6d. net. 


Iv has sometimes been suggested that a second 
edition of a book gives an indication of the author’s 
mentality, and an undue complacency is evidenced 
if he ignores all the criticism that was offered when 
his book first appeared. It is accordingly refreshing 
to read in Mr. Gillespie’s preface to the second 
edition: ‘‘I have learned and unlearned so much 
that I had to rewrite it,’ and we are not disappointed 
with the result. He emphasises his previous advice 
as to straightforwardness, and we feel we do well 
to quote his own words, as the spirit of them pervades 
all his writings: ‘‘ Above all, play straight, even if 
your superiors are not straight. Stand out for a fair 
deal. The best-moneyed job in the world is worth 
nothing if you have to give up your principles.” 

The book has been rearranged entirely, and valuable 
additions have been made, and advantage taken to 
consider some of the friendly criticisms on the first 
edition. As an example, we objected to his describing 
the ‘‘ military ’’ system of organisation as obsolete, 
for there are many works up and down the country 
where it is satisfactorily applied. He now correctly 
speaks of it as a method of management for a small 
works, and we are in full accord with this, as it cannot 
be applied to a large undertaking in present-day 
conditions. 

This work should be invaluable to a student who 
is anxious to make a systematic study of management 
problems, and it is written in a manner calculated to 
ensure that he begins his study on right lines. A well- 
known industrialist once asserted that the make-up 
of his ideal manager would be 10 per cent. theory, 
education, and a technical knowledge of his work, 
and 90 per cent. common sense. The moral is obvious, 
and Mr. Gillespie evidently appreciates it for he 
devotes much attention to the man himself, and his 
intelligent and sympathetic understanding of others. 
Indeed, he correctly states that the problem of 
industrial relationship is ‘‘not to be solved by 
profit sharing, co-partnership, welfare schemes, and 
high wages.’ We agree that far more value than 
is customary should be attached to the training of a 
foreman in leadership, coupled with an understanding 
of the psychology of the worker. 

The book is divided into two parts, the first of 
which is devoted to management theory, and the 





second to management techniques, or, in other words, 
the first is concerned with the human side, and the 
latter with the instruments at hand as an effective 
aid to good management. 

After a brief sketch of the economic aspects of 
management, the author wisely gives an outline of 
industrial history, which is foliowed by a short 
chronicle of the development of trade unionism, 
and the relation of management with the unions, 
which all students will do well to consider. 

It is perhaps the last chapter of Part I1—dealing 
with personal aspects of foremanship and manage- 
ment—that calls for most comment. While we agree 
with what is said as to the qualities of leadership, 
it is certainly true that ‘‘ when we come to dissect 
and analyse the necessary make-up of a successful 
manager we are on tender ground”; but we have 
not yet met the man who has all the qualities that 
are suggested, and perhaps the would-be manager 
who follows the author’s instruction ‘ examine 
yourself”? might feel somewhat despondent if he 
conscientiously fills up his own character graph after 
submitting himself to a “ self-efficiency analysis ”’ ! 

When the general functions of management, 
including finance, sales, planning, purchasing, store- 
keeping, production, progressing, motion study, 
ratefixing, costing, as well as the important subject 
of personal selection, training, and welfare, are all 
discussed, it must be apparent that only an outline 
can be given, but this outline is a clear and logical 
one, and should tend to set the student on right lines. 

We are interested in a new term coined by Mr. 
Gillespie, ‘“‘ rational management,” as opposed to 
‘scientific management,’’ and he asserts that in 
the former the aims are economic, psychological, 
and social efficiency instead of only economic. 
But this raises the question as to whether a type 
that ignores everything but the economic can be 
termed truly scientific. 

A very contentious issue is raised when it is 
suggested that the personnel of a factory should be 
recruited by means of tests, ingenious though they 
may be. Even as it is recognised that ability cannot 
fairly be assessed on the results of examination, so 
we cannot help feeling that those who suffer from 
what might be termed “‘ examination complex ” 
would respond adversely to some of the tests pro- 
posed. For example, the one for motor contro] 
(steadiness) might not yield results that would be 
the same away from the atmosphere of examination. 
An understanding examiner would be essential to 
the application of personal tests. 

It is interesting to notice that the use of the 
camera in works is advocated, for much valuable 
information can be readily obtained and recorded, 
and yet it is the exception rather than the rule to 
see camera motion studies made. 

It is suggested that the title of this book might 
better be ‘‘ Training in Management,” for the field 
covered is really comprised by that description, 
and we look in vain for a clear line of demarcation 
between the two functions. An excellent foreman 
may and often does prove to be a very indifferent 
manager if promoted, and the reason is not far to 
seek if the two positions are clearly analysed and 
understood. It is suggested that the training for 
each should be regarded as distinct, as only a very 
limited number of foremen could reasonably expect 
to reach higher executive control, although in these 
days of general education it is surprising that more 
have not fitted themselves for promotion. 

This very useful book would be greatly improved by 
a short bibliography indicating where the student 
might find each branch of the subiect treated in 
greater detail. 
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Engineering and Marine Exhibition 
at Olympia. | 


No. 


VI. 


(Continued from page 415, October 15th.) 


THos. FIRTH AND JOHN Brown, Lrp. 

A number of large forgings, including a hollow 
seamless boiler drum, were exhibited by Thos. 
Firth and John Brown, Ltd., of Sheffield. In addition, 
other products of the company, such as die blocks, 

. castings, springs, cast steel Pilger rolls, and various 
hardened steel rolls, were to be seen. Engineers’ 
small tools attracted attention, and many visitors 
took advantage of the opportunity to try the merits 
of the firm’s * Millenicut ”’ files on a demonstration 
bench. A range of marine and general ships’ fittings 
was designed to exemplify the uses of ‘* Staybrite ” 
steel, which is claimed to offer particularly high 
resistance to sea water and other corroding influences. 

VARLEY PUMPS AND ENGINEERING, LTD. 

A number of ** Paracyclic *’ pumps with capacities 
up to 6000 gallons per hour and arranged for a variety 
of applications was shown by Varley Pumps and 
Engineering, Ltd., of Standard-road, North Acton, 
London, N.W.10. We have on more than one occasion 
described the method of working of the ** Paracyclic ”’ 
pump, notably in our issue of March 11th, 1932, and 
there is no need to repeat it. One of the most interest- 
ing exhibits was the portable suds pump, Fig. 76. 

















FiG. 76—PORTABLE SUDS PUMP—VARLEY 


The firm argues that owing to failure of the coolant 
pump a valuable machine tool may be put out of 
action while the trouble is rectified. By the use of 
such a unit as that illustrated, which can be trans- 
ported readily to the machine, a supply of coolant is 
made available withm a few minutes. The unit, 
besides its use in such emergencies, ought to find a 
place for itself in general service filling machine coolant 
reservoirs, emptying oil barrels, charging small tanks, 
&e. The general arrangement will be clear from the 
engraving. The unit consists of a welded steel tank 
divided into two sections by a baffle to form a main 
coolant reservoir and a settling tank. The pump is 
electrically driven and is mounted on a loose steel 
cover that fits over the suction end of the tank. By 
means of a three-way cock the pump suction can be 
connected either to the tank or to some outside 
source, such as, for instance, the coolant reservoir of a 
machine tool, through a flexible armoured hose to an 
adjustableswing arm carried on the column fitted to the 
tank. The ‘‘ Paracyclic’’ pump has the advantage for 
coolant service that it readily passes sizeable pieces 
of swarf without damage and a number of such pumps 
mounted up with electric motors were on view. 


METALS AND ALLOYS AND ASSOCIATED MATERIALS. 


Very many of the stands at the Exhibition were of 
interest to the visitor, but hardly admit of a 
lengthy description of the exhibits thereon. British 
Pigirons, Ltd., of 2, Victoria-street, London, 8.W.1, 
had examples of “‘ Midhill ” and ‘ Glenhill ’”’ special 
pig irons on show. Various models and photographs 
to show the advantages of nickel alloys were dis- 
played by the Mond Nickel Company, Ltd., of Mill- 
bank, London, §.W.1. The ‘‘ Meehanite ’’ process 
for manufacturing castings was illustrated on the 


stand taken by the International Meehanite Metai 
Company, Ltd., of 14-16, Gaskin-street, London, N.1, 
by means of examples of heat-treated castings and 
photographs. The chief claim for these castings is 
that their physical properties are accurately con- 
trolled and guaranteed. Machine-cast pig iron and 
a display showing the raw materials used in the pro- 
duction of pig irons at the Workington Iron and 
Steel Company’s works, were shown on the stand 
taken by the company, together with cinematograph 
films of the manufacture of pig iron and the mining 
of hematite ore. Robert W. Coan, Ltd., of Duncan- 
street, London, N.1l, exhibited aluminium sand 
and gravity die castings, including castings in 
**Coanailium,” a corrosion-resisting alloy for marine 
parts and all outdoor purposes. Cylinder head and 
crankcase castings, ana cast and forged pistons for oil 
engines in ‘ Hiduminium ”’ high-tensile aluminium 
alloys formed part of the display of High Duty 
Alloys, Ltd., of Slough. In addition, the firm showed 
alloys in various cast and wrought forms, including 
extruded sections and tubes in plain and anodised 
coloured finishes. The Sheepbridge Stokes Centri- 
fugal Castings Company, Ltd., of Chesterfield, 
exhibited typical components in special alloy cast 
irons, manufactured either by their centrifugal process 
of casting or as sand castings. Manufacturers of 
refined irons and also of chilled shot and grit, Bradley 
and Foster, Ltd., of Darlaston, showed examples of 
pig irons treated by a degasification process. William 
Baird and Co., Ltd., of Glasgow, exhibited *‘ Gart- 
sherrie ’’ and *‘ Eglinton” brand Scotch pig irons. 
Aluminium and its light alloys in ingot and semi- 
manufactured forms, including anodised and coloured 
tubes and steel-cored aluminium conductors, as used 
on the British national transmission system, were 
shown by the British Aluminium Company, Ltd., of 
King William-street, London, E.C.4. Another firm 
showing non-ferrous alloys was Barronia Metals, Ltd., 
of Gunnersbury, London, W.4. Gravity and pressure 
die castings in various alloys were on view on the 
stand taken by the Non-Ferrous Die Casting Com- 
pany, Ltd., of Cricklewood, London, N.W.2. 


THE METAFILTRATION COMPANY, LTD. 


Filters for a variety of purposes were shown by 
the Metafiltration Company, Ltd., of Belgrave 
Works, Hounslow, Middlesex. The actual filtration 
in the firm’s products is carried out by suitable 
materials, such as powdered charcoal, kieselguhr, 
decolorising carbon, magnesium, carbonate, &e., but 














FiG. 77—DOMESTIC FILTER—METAFILTRATION 


the interest of the devices lies in the means of support- 
ing and renewing the filter bed. A ‘ Metafilter ”’ 
pack which supports the filter bed consists of a 
number of specially shaped rings threaded over a 
central draining tube. Each of the rings has embossed 
surfaces on one side which bear against the plane 
lower surface of a similar ring above. The rings are 
clamped together in various ways according to the 
purpose and size of the filter, which may have only 
one or a large number of “ Metafilter’ packs. The 
fluid to be filtered is pumped through from the out- 
side of the packs, and passes away through the central 
draining tubes. Without any filter bed materials 





larger than 0-00lin. in size can be removed from the 


fluid, but with a suitable bed the fineness of filtration, 
it is claimed, can be brought up to the borders of 
fields usually considered accessible only to ultra 
filters. The bed is applied by mixing the material 
forming it with a suitable quantity of liquid which 
may, for instance, be the dirty or the filtered liquid 
to be handled or some other liquid. This mixture is 
pumped through the pack with the result that the 
filter bed forming material is deposited evenly over 
the whole outer surface of the pack, and in this 
condition is sufficiently strong to remain there even 
if the external pressure is removed. When the bed 
has become foul a short backwash forces it all away, 
and it is removed from the bottom of the filter 
chamber through a sludge door, a new bed being 
formed immediately thereafter. The filter bed will 
withstand very high pressures, but it is usually 
considered economical to form a new bed when the 
pressure required to pass liquid through reaches 
100-150 lb. per square inch. For smaller applica- 
tions, such as that illustrated in Fig. 77—-a filter 
for domestic drinking water—the maximum pressure 
before renewing the bed would, of course, be lower. 

A particularly interesting application of this type 
of filter is that of dealing with insulating and trans- 
former oils. The maximum viscosity of such oils 
is 200 Redwood seconds at 60 deg. Fah., and the 
minimum breakdown voltage must be 30 kV_ using 
a testing cell with a 4-mm. gap. Contamination of 
such oils with moisture, dust, sludge, and micro- 
scopic fibres is common, and to retain its high electric 
strength the oil must be relieved of such impurities. 
It is claimed for the ** Metafilter ” that it will remove 
the impurities even to particles smaller in size than 
colloidally dispersed carbon without it being necessary 
to heat the oil. A plant such as that illustrated in 
Fig. 78 will deal with 1000 gallons of carbonised 














FIG. 78—-TRANSFORMER OIL FILTER—METAFILTRATION 


oil in ten hours on one filter bed at a cost of 5 B.O.T. 
electric units for pumping power. This plant, which, 
is an example of a group built with capacities from 
25 to 1000 gallons per hour, consists of a filter 
chamber and a mixing chamber housed in the vertical 
cylindrical container, a water eliminator-—-the cylin- 
drical container at the rear—and an electrically 
driven pump with a coarse strainer on its suction 
side. The mixing chamber is used for mixing the 
materials for a new filter bed. The whole affair is 
easily portable and totally enclosed, so that it can 
be used even for the filtration of oil while a transformer 
is on load. 


OTHER EXHIBITORS. 


Many other firms had interesting exhibits at 
Olympia. J. A. Prestwich aud Co., Ltd., of North- 
umberland Park, London, N.17, showed a range of 
three air-cooled small industrial petrol engines, with 
power outputs from 1-28 to 5-8 H.P., which we 
have recently described in these columns. Pneumatic 
tools for many purposes, including riveters and 
chippers, tube beading tools, scaling tools, hammers, 
grinders, drills, and polishers, were amongst the 
exhibits of the Consolidated Pneumatic Tool Com- 
pany, Ltd., of 170, Piccadilly, London, W.1. Besides 
the chief exhibits relative to lubricating oils made by 
Germ Lubricants, Ltd., of City Gate House, Finsbury - 
square, London, E.C.2, a machine, known as an 
oiliness comparator, which measures the coefficient 
of friction between working surfaces lubricated with 
differing oils was shown. Among the exhibits on the 
stand taken by E. Green and Son, Ltd., of Wakefield, 
was a scale model of a Foster marine economiser, the 
installation of which is claimed to enable considerable 
economy in bunker space, or, alternatively, an 
increase in the cruising range of the vessel, to be 
effected. Imperial Chemical Industries, of Millbank, 
London, 8.W.1, are makers of “ Rexine’’ leather 
cloth and showed an application of this material to 
the interior decoration of a ship’s cabin. An extensive 
range of nautical instruments, such as binnacles, 





binoculars, sounding machines, and barometers, was 
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shown by Heath and Co., of New Eltham, London, 
S.E.9. Triple gear chain blocks and other lifting 
tackle and associated equipment were shown by 
Felco Hoists, Ltd., of 17, Victoria-street, Westminster, 
London, $.W.1, who also showed pulling jacks for 
moving heavy machinery, girders, or timber in mines. 
G. H. Gledhill and Sons, Ltd., of Halifax, exhibited 
the well-known Gledhill-Brook time-recording system. 
Metal screws and turned work cut from solid drawn 
rods was shown by Ross, Courtney and Co., Ltd., 
also hydraulic jacks and electrical fittings, such as 
terminals, tinned copper tags, cable clamps, cable 
clamp washers, &c. Fuel and lubricating oil filters 
for industrial purposes, filters for paints, cellulose, 
enamels, or cutting oils were shown by Auto Klean 
Strainers, Ltd., of 40, Trinity-square, London, E.C.3. 
A mechanical press frame, weighing about 33 tons, 
and a gear wheel, weighing about 1 ton, made by 
welding sections of steel, were shown by Dorman, 
Long and Co., Ltd., of Redcar. Special ‘* Aerolite ”’ 
pistons cast in various alloys, with centrifugally die 
cast iron ‘‘ Cygnet’ rings were on display on the 
stand taken by the Light Production Company, Ltd., 
of 60-66, Rochester-row, London, 8.W.1, also a 
direct-reading magnetic gauge for service and storage 
tank contents, known as the “‘ R. & G. fluid measure.” 
Thomas Mercer, of Eywood-road, St. Albans, exhi- 
bited marine and survey chronometers, various types 
of recording clockworks, timing delays, and time 
switches, also measuring micrometers reading to 
0-000] mm. or 0-000C5in. We have recently described 
the *‘ Collgraf’’ system which, by means of special 
apparatus injects colloidal or other compounds of 
graphite into plant operated by steam, water, or air, 
fer the purpose of lubrication and protection from 
corrosion ; it is shown by Trier Brothers, Ltd., of 
36, Victoria-street, 5.W.1. A working model bulk 
material conveyor, shown handling bulk material in 
various ways, so as to form a continuous conveying 
system, was exhibited by the Renold and Coventry 
Chain Company, Ltd., of Manchester. ** Flexo ” 
belt dressings, tinning compounds, and asbestos 
furnace cement were shown by Thomas and Bishop, 
Ltd., of 37, Tabernacle-street, London, E.C.2. 
Leather, rubber, and textile beltings, also mechanical 
leathers which are suitable for oil seals and are claimed 
to withstand high temperatures and have a low fric- 
tional value, were shown by George Angus and Co., 
Ltd., of Bury-street, London, E.C.3. Paint-spraying 
equipment, operated by an electric motor or by a 
petrol engine, was shown on the stand of Kurt 
Erlach, Ltd., of Cray-road, Sidcup. “ Selek”’ and 
other forms of jointing material, a liquid known as 
** Belfolene ” for belt treatment, and a wire rope 
preservative were among the exhibits of Grant and 
West, Ltd., of 17, South-street, London, E.C.2, also 
various forms of packing, roofing compounds, and 
solders. Industrial goggles, helmets, and respirators 
were shown by J. and R. Fleming, Ltd., 146, Clerken- 
well-road, London, E.C.1. Another firm showing 
yoggles, gas masks, diving apparatus, and other pro- 
teetive equipment was Siebe, Gorman and Co., Ltd., 
of 187, Westminster Bridge-road, London, 38.E.1. 
Metal cutting oils and drawing compounds, “ Per- 
liton’’ liquid carburiser and products for metal 
vickling were shown by Edgar Vaughan and Co., Ltd., 
if Legge-street, Birmingham, 4, also various forms of 
packing for hydraulic plant. ‘‘ Shieldway ”’ welding 
electrodes for which some interesting test figures 
were demonstrated, were shown by Invicta Electrodes, 
Ltd., of Kings Norton, Birmingham. Castors, solid 
rubber and rubber-tired roller bearing wheels were 
to be found on the stand of H.M.C. Wheels, Ltd., of 
18-22, Salisbury-street, London, N.1. The Ozalid 
Company, Ltd., of 4, Central Buildings, Westminster, 
London, 8.W.1, showed their various grades of papers 
for photo prints, also drawing-office equipment and 
a model plan-printing room. Priestman foundry coke, 
Mansfield moulding sands, pig irons, ganister, lime- 
stone, and other foundry raw materials and requisites 
were exhibited by Thomas W. Ward, Ltd., of Savile- 
street, Sheffield, also a new platform truck suitable 
for warchouses, foundries, or stores. ‘‘ Lafitte ” 
brazing compound, *‘‘ Autobraz,” a flux in paste 
form for brazing iron and steel, and various solders 
were demonstrated by Fred Burris and Sons, Ltd., 
ot 7-16, Redcliffe-street, Bristol, 1. Various devices 
for belt fastening and cutting were shown by W. T. 
Nicholson and Clipper Company, Ltd., of King- 
street, Salford, 3, also a file and tool handle which is 
claimed to grip the tang of the tool more securely 
than the usual tool handle. Laidlaw, Drew and Co., 
Ltd., of 9, Tower-street, Leith, Edinburgh, 6, exhi- 
bited oil firing equipment for foundries and other 
industrial purposes. Various types of cables for elec- 
tric lighting and power purposes, including cables 
insulated with rubber, varnished cambric, and 
other forms of insulation to meet specific conditions, 
were shown by the Cable Makers’ Association, of 
Sardinia-street, Kingsway, London, W.C.2. 








PROPOSED DUMBARTONSHIRE HyDRO-ELECTRIC SCHEME. 
—The Dumbartonshire County Council is to consider a 
proposal for the construction of a large hydro-electric 
station at Loch Sloy. It is proposed that a dam to raise 
the level of the lock and form a reservoir shall be con- 
structed and a power station be built near Loch Lomond. 
The work includes a tunnel through part of Ben Vorlich and 
a pipe line to the power station. 





Dusseldorf ‘‘Nation at Work”? Exhibition. 


No. 


II. 


(Continued from page 426, October 15th.) 


E conclude in what follows our account of the 
Reichsaustellung ‘‘ Schaffendes Volk,” which 
officially closed on Sunday last, October 17th. At 
the date of our visit, in the seventeenth week of the 
Exhibition, it had already been attended by over 
5,000,000 visitors, which number was greatly increased 
during the last few weeks. 


Licgur CONSTRUCTION AND LiGcutT ALLOys. 


In a hall adjacent to the “‘ Iron and Steel ’’ Hall, 
described and illustrated in our last issue, special 
emphasis was given to the efforts now being made in 
German industry to use to the best possible advantage 
the strength properties of materials, and to lighten, 
without any reduction of strength or rigidity, struc- 
tures, machine parts, and details. This work is being 
carried forward partly by the use of special high-duty 
steels and non-ferrous alloys and partly by closer 
attention to problems of design and construction, 
and the increased use of welding. 

Among the steels shown by the leading manufac- 
turers, we noted examples of the newer alloy steels, 
in which home-mined and produced alloys are 
employed in preference to those of foreign origin, 
such as nickel. In many steels the nickel component 
has been replaced or entirely done away with by 

















These alloys can be obtained in rod, sheet, and cast 
forms, while by the addition of magnesium, or copper 
and magnesium, alloys have been produced from which 
excellent drop forgings are made. Numerous indus- 
trial exhibits showed various forms of ‘ Electron ”’ 
metal—a magnesium alloy, and a new light high- 
tensile alloy with non-corrosive qualities called 
‘** Hydronalium,”’ which, the makers claim, does not 
require heat treatment before machining, and can, 
moreover, be pressed or drawn in its sheet form, and 
can equally well be die cast or poured into sand 
moulds. 

A new use of these light alloys is in the form 
of small diameter oil pipes for which appropriate 
connections have been designed. 

The use of light alloys in the cable-making and 
the electric industries was illustrated by Felton und 
Guilleaume A.G., of Kéln. 


Some Rattway EXuIsIts. 

The German State Railway exhibits included 
several outdoor exhibits, in addition to those which 
were found in the hall devoted to railways and roads. 
Among the outside exhibits may be mentioned an 
electric goods locomotive of the ‘‘ E.93” type, and 
a railear for branch line service. The normal rolling 





FiG. 7—ARMAMENT AND MACHINERY EXHIBITS 


the use of chromium, manganese, molybdenum, or 
vanadium. Special steels have been introduced with 
heat-resisting qualities, and non-corrosive charac- 
teristics, also new steels specially designed for case- 
hardening and deep drawing. 

There were several examples of light structural con- 
struction of railway rolling stock and road transport 
vehicles. One of these showed one of the more recent 
designs of a railway corridor coach, in which welded 
construction has replaced the older riveted con- 
struction. It is so carried out that the walls of the 
coach also serve as strength members. The adoption 
of this new construction has resulted in a saving up to 
40 per cent. in weight. Another example was afforded 
by a modern type of tipping wagon, which while 
having a larger capacity than a 1912 wagon of the 
same kind, has only half the weight. 

There were’many examples of lightweight construc- 
tions for railcars and oil-electric locomotives, and 
the use of light alloys for road transport and racing 
vehicles. We noted some railway wheels and axles 
in which a hollow axle was employed, reduced in 
section in the centre part, with wheels having small 
hubs and double-walled pressed discs to support the 
rim and tire. With such wheels a saving of about 
33 per cent. is claimed without any diminution in 
strength. The tubular construction of a motor car 
chassis was illustrated, and also the application of 
the principle of hollow structures in the machine tool 
industry for lathe and grinding machine beds. 

In the non-ferrous sections progress has been 
recorded in the production and use of new bronzes 
with a very small addition of tin, while the applica- 
tions of light metals, such as the aluminium and 
magnesium alloys, have greatly increased. 





stock was represented by one of the newest third- 
class corridor coaches, also dining and sleeping cars 
in the ‘‘ Mitropa ”’ service, while typical refrigerated 
fish wagons and special wagons for the wine trade were 
on view. At the entrance to the hall the recent 
increase in the lengths of rails was shown by an actual 
rail 60m. inlength, or over 196ft. This increased length 
made possible by the latest steel rolling plants, gives 
much smoother travel and is in striking contrast to 
the 6 m. rails of the early German railways. 

In the railway hall the principal exhibit of interest 
was an express locomotive, which was illuminated to 
show the valve gear and working parts. It is fitted 
with a magnetic track brake, which is brought into 
operation should a signal be passed. Another exhibit 
which claimed considerable interest was a rebuilt 192¢ 
first and third-class corridor coach, which has been 
specially fitted up in order to show the possible use 
of synthetic substances in the building of rolling 
stock. In this particular model we noted that artificial 
rubber or “‘ Buna ”’ has been employed for brake and 
heating hoses, while cellulose wool or ‘ Zellwolle ”’ is 
employed for floor coverings, upholstery, and roof 
covering materials, for which purpose it is impreg- 
nated with a new product of polymerisation termed 
‘**Mipolam.” This material also appears in the form 
of pipes for the gas and water systems, and in the wall 
coverings. Instead of brass, fittings of aluminium are 
used for the windows and doors, while the finishes on 
the body of the coach and the frames and bogies 
include lacquers with a phenol base, and a black 
paint produced from coal tar pitch. Alongside the 
coach was an interesting display of special testing 
machines, which have been designed for trying out 
the tensile and fatigue strengths of these new sub- 
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stances. Brief reference may also be made to the 
4 kiloms. of narrow-gauge railway, styled the Lilliput 
Railway, which was designed and operated by the 
Rheinische Bahngesellschaft A.G., of Diisseldorf, and 
which was an excellent way of seeing the Exhibition 
grounds. 

NEW SYNTHETIC MATERIALS, 

A large hall was set apart to illustrate the new 
synthetic substances which have recently been manu- 
factured from such bases as cellulose, albumen, lime, 
coal, water, and air. A wall diagram showed the 





model of a large cogging mill for broad-flanged steel 
sections constructed full size, which represented a mill 
weighing some 380 tons. The interior of the building 
was devoted to the display of a number of models of 
Demag products to the scale of 1 to 30. They included 
blast-furnaces, steel works, and ore loading bridges. 
Several model cranes were on view, including a 
250-ton hammer-head crane and a floating crane of 
similar capacity. 

Any description of the Exhibition would be incom. 
plete without some reference to the very fine illumi- 
nated fountains which proved by universal consent 

















Fic. 8-STRUCTURAL MODELS IN THE DEMAG HALL 


derivation of these substances and their possible uses 
in manufacturing industry. According to a guide to 
synthetic substances, recently issued in connection 
with the *‘ Alchema ” VIII Exhibition at Frankfort, 
and the Dusseldorf Exhibition, there are now more 
than 200 well-recognised synthetic substances avail- 
able for industrial-use, either singly or combined with 
each other and other materials. Among others we 
may mention a new fibrous material with a phenol 
base called ‘* Novotext,”’ which is being used by the 
A.E.G. Company for gear wheels, rolling mill bearings, 
and machine tool bearings. 

There was a large display of artificial rubber or 
‘ Buna,” and we were given to understand that the 
progress made with this new material is such that 
within a year or so Germary will be able to meet all 
her requirements in the matter of tires with “* Buna ” 
material. A feature of the material is the com- 
parative ease with which tires of varying hardness can 
be produced, in order to meet effectively the different 
services of army and road transport. Other working 
exhibits included the drawing, spinning, and weaving 
of glass fibres, also the spinning of cellulose wool. 

SoME OTHER EXHIBITS. 

Alongside the railway exhibits was a special section 
devoted to the progress made in the design and con- 
struction of the German motor roads, which, it may 
be recalled, were fully described in our issues of 
August 20th and 27th. Other interesting sections 
were those dealing with the electrical industry, the 
gas industry, and forestry and wood products. Among 
the outstanding exhibits in the section of the Exhi- 
bition allotted to private firms were the specia! 
buildings of the Mannesmanréhren-Werke, of Diissel- 
dorf; the Rheinmetall-Borsig A.G., of Dusseldorf, 
Berlin-Tegel, and S6émmerda ; and the Demag A.G., 
of Duisburg. Typical views in*the Rheinmetall- 
Borsig and the Demag halls are reproduced in Figs. 7 
and 8 herewith. 

In the Mannesmann pavilion, which has a Rhine 
frontage, the centrepiece was a single spiral of pipe, 
which gave a simple and effective impression. Around 
the sides of the hall were exhibits showing the by- 
products of coal and cokes, and the various kinds of 
steels and tubes made by the firm, along with examples 
of special sheets and light steel cylinders for com- 
pressed gas. 

The Rheinmetall-Borsig hall (see Fig. 7) contained 
typical examples of guns for the Army, Navy, and Air 
Force, and special steels, also steel castings and hot 
pressings. Some light alloy castings and forgings 
were also on view. The Borsig machines included air 
and gas compressors, also steam engines, turbines, 
refrigerating machinery, and chemical plants ; while 
the Sémmerda factory in Thuringia was represented 
by lighter machinery, including typewriters and 
business efficiency machines. 

At the entrance to the Demag hall there was a 





one of the most attractive features of the day and 
evening entertainment. The work was in the main 
carried out by the Siemens-Schuckert Werke, of 
Berlin, under the direction of Professor Walter von 
Wecus. The largest fountain faces the Rhine and 
has a total area of 2400 square metres. There are 
nine separate fountains with 699 injector nozzles, 
designed to deal with 42,000 litres of water per 
minute, with three pumps working at a pressure of 
10 atmospheres, each driven by a 410 B.H.P. motor 
with a designed output of 800 cubic metres per hour. 
There are coloured illuminations operated by an 
automatic electric control panel. In the Concert- 
square is a further illuminated fountain with a 
designed output of 26,700 litres per minute, delivered 
to a maximum height of 40 m. to 45m. The pump is 
driven by a 650 B.H.P motor working at a pressure 
of 7-5 atmospheres. Near to this fountain are special 
garden pergola fountains, constructed by the A.E.G. 
Co., of Berlin, which firm also supplied the lighting 
arrangements at the entrance to the Exhibition. These 
are mounted on a 26 m. high mast and consist of a 
bundle of Mannesmann tubes attached to the upper 
part of the mast, which are covered by 600 m. of strip 
lighting. By means of a four-stage transformer the 
voltage of the supply current is automatically varied, 
giving a change in the intensity of illumination. 








2-8-0 Type Locomotive for Trujillo 
Railway. 


Tur accompanying illustration shows a 2-8-()-type 
superheated locomotive with an eight-wheeled tender 
built by the Hunslet Engine Company, Ltd., Hunslet 
Engine Works, Leeds, for the Peruvian Corporation, 
Ltd. (Trujillo Railway). It has been specially designed 
for the purpose of hauling loads of 400 tons up inctines 
of 1 in 50 over considerable distances. The boiler has 











an inside fire-box of steel, fitted with Flannery flexible 
stays in the breaking zone on both sides and ends. The 
working pressure is 180 lb, per square inch, and the heating 
surface provided by the large steel boiler tubes is 352 
square feet, by the small steel boiler tubes 832 square 
feet, by the fire-box 110 square feet, and by the super- 
heater elements 200 square feet, giving a total heating 
surface of 1494 square feet; the grate area is 23 square 
feet. 

The boiler is equipped with the latest type of super- 
heater with multi-valve regulator and ‘* Sinuflo ”’ elements 
supplied by the Superheater Company, Ltd.; two Ross 
pop safety valves, top feed clackbox fed by two Gresham 
and Craven injectors, a Klinger ‘‘ Reflex ’’ pattern water 
gauge, and three Klinger pattern test cocks. Arranged on 
a steam stand on top of the fire-box the steam fittings are 
controlled where necessary from the footplate. A master 
valve is fitted for isolating the fittings if required whilst 
the boiler is in steam. A Wakefield “‘ Eureka” sight 
feed lubricator for cylinder lubrication is fitted, and a 
bell is fixed on top of the boiler in addition to a chime 
whistle. 

The locomotive is arranged for oil burning and the 
necessary cocks are arranged on a manifold fitted on the 
fire-box back. This manifold receives superheated steam 
from the header, the supply being controlled by a cock 
mounted on the smoke-box. The cylinders are 184in. 
diameter by 24in. stroke, fitted with piston valves, and 
the valve motion is of the Walschaerts type. The coupled 
wheels are 3ft. 8in. diameter and the leading truck wheels 
2ft. 2in. diameter. The engine frames are of the bar type 
and “ Visco’ Standard Alliance automatic couplers are 
fitted. The tender, which is carried upon two four- 
wheeled bogies with wheels 2ft. 2in. diameter, has a 
capacity of 3000 gallons of water and 1200 gallons of oil. 

Empty, the weight of the engine is 48 tons 12 cwt., 
and in working order 53 tons 9} cwt. Of the latter, 
47 tons 18} cwt. is available for adhesion and is evenly 
distributed, giving a maximum axle load of 12 tons. 
At 75 per cent. boiler pressure the tractive effort is 
25,200 lb, and the adhesion ratio 4-2. Empty, the weight 
of the tender is 16 tons 19 ewt., and in working order 
35 tons 5ewt. The engine and tender will readily traverse 
the minimum curve of 100 m. 








Improved Stopper for Nozzle of 
Casting Ladle. 


DuRING the past year experiments have been carried 
out in the Siemens department of the Vickers Works of 
the English Steel Corporation, Ltd., Sheffield, with a 
stopper of novel design for the nozzles of casting ladles. 
The results have been encouraging and the invention has 
been provisionally protected. In the attached figure, 
A is the stopper end, the upper part of which is reduced 
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STOPPER FOR CASTING LADLE NOZZLE 


in diameter. The part A is fitted to the lower end of the 
stopper rod B, as shown, and is attached thereto by a 
cotter D. The cotter is of such a length that it does not 
project beyond the outer circumference of part A. A 
sleeve or thimble C is threaded over the rod and is so 
shaped internally as to envelope the upper end of A. By 
this means the lower end of the rod and the cotter attach- 
ment are completely shielded from contact with the 
molten metal. 








Inductor Speedometers. 


Wuen the London Passenger Transport Board decided 
to equip the driving positions on all new rolling stock 
with speed indicators, it was found that mechanical 
difficulties precluded the use of any existing type. 
Experience indicated that a satisfactory drive from 
the centre of the axle was difficult to achieve, lack 
of space made it impossible to drive a transmitting 
generator from the motor shaft, and the design of the axle- 
boxes prevented the drive being taken from the end of the 
axle. The Board’s engineers suggested to both Everétt, 
Edgcumbe and Co., Ltd., and Evershed and Vignoles, Ltd., 
that they should consider the design of an equipment con- 
sisting of a frequency generator coupled to a frequency 
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meter. A large number of the equipments designed by 
Everett, Edgcumbe have now been fitted to the 
London Passenger Transport Board’s trains, and the 
generator and speed indicator are shown in the accom- 
panying illustrations. It will be seen that the generator 
consists of a series of projections from the spokes of a road 
wheel arranged to move between the poles of a permanent 
magnet. Round the magnet a winding is wound, and as 
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ARRANGEMENT OF GENERATOR 


the wheel rotates currents are generated in it of varying 
voltage and frequency. Compared with the more con- 
ventional voltage method of measurement, the advantage 
of the frequency method is that it is largely independent 
of such variables as the position of the rotating armature, 
the state of the generator magnets, and, in fact, every- 
thing except the number of times per minute that an 








SITUATION OF GENERATOR 


armature passes between the poles; in other words, the 
speed of the train. 

The nickel-aluminium alloy permanent magnet M sends 
a powerful magnetic flux through the coils CC, the pole 
pieces P P, and an armature A, on each spoke of the train 











INDUCTOR SPEEDOMETER 


wheel W.. As each armature passes between the poles, the 
reluctance of the air gap is greatly reduced, so that the 
magnetic flux threading the coils CC increases, and a 
voltage is induced therein, with a frequency directly 
proportional to the speed of the wheel and therefore of the 
train. There are eight or ten spokes, according to the type 


of coach, and the same number of armatures. 
case, at 60 m.p.h. an armature passes through the poles 


operated moving coil pattern, as the more normal form of 


advantages. 
divided scale of miles per hour and is almost immune 


In either 


some eighty or ninety times per second, so that for a 
range of speed from 20 to 80 m.p.h. the frequency varies 
from about 30 to 120 cycles per second. The terminal 
voltage naturally also increases with the speed. 

The indicator in the driver’s cab is of the rectifier- 


frequency meter has insufficient working forces for such 
service. The moving coil construction also presents other 
It is perfectly dead-beat, has an evenly 





from disturbance by stray magnetic fields—an important 


main terminals of the transformer are brought into the 
pockets through oil-tight bushings, and are connected 
to the terminals of the isolating plug box and cable box 
bolted to the pockets which are filled with insulating com- 
pound when the work of connecting up has been com- 
pleted. In accordance with the regulations governing 
mining type transformers, the neutral point of the 
secondary winding is brought out to a substantial detach- 
able link protected by a steel plate cover with wide 
machined flanges. 

The high-tension end of the transformer is controlled 
by a flameproof 100-ampere draw-out type circuit breaker, 
withfoverload releases and oil dashpot time lags. The low 

















* TRANSWITCH "* 


consideration in view of the fact that there are cables 
carrying heavy currents in its immediate vicinity. In the 
upper part of the indicator case is a domed cap which 
gives access to an internal lamp, serving to illuminate the 
scale without causing glare in the driver's eyes. 

The car wheels are of two sizes, i.e., 3lin. or 36in. in 
diameter, and in order that the equipment may be avail- 
able for either, a changeover link is provided which auto- 
matically varies the sensitivity of the indicator in the 
ratio of 31:36. Although when new, the wheel diameters 
are as stated, they soon wear down, so that incorrect 
indications may be obtained after long use. To overcome 
this, a wheel-compensating rheostat is provided in each 
indicator, and when rotated changes the sensitivity of the 
instrument. A scale marked off in wheel diameters allows 
of pre-setting to compensate for any degree of wheel wear. 

The transmitter is contained in a strong aluminium 
housing with water-tight terminal box, and is mounted 
on the bogie. 

All transmitters and indicators are interchangeable, 
both mechanically and electrically. Any indicator can be 
used with any transmitter taken from stock, and the 
keeping of spares is greatly simplified. Some 120 of these 
equipments have been or are in course of manufacture by 
Everett, Edgcumbe and Co., Ltd., and further developments 
are in hand as the result of collaboration between this 
firm and Evershed and Vignoles, Ltd. 








A Mobile Underground 
Sub-Station. 


For underground service at collieries, Switchgear and 
Cowans, Ltd., of Elsinore-road, Old Trafford, Manchester, 
16, have introduced a mobile sub-station, known as the 
“ Transwitch ” unit, incorporating a 75-kVA mining type, 
3300/500-volt transformer, and switchgear. The overall 
height and the overhang of the switches have been 





MINING UNIT 


tension circuit breaker is of a similar type, rated at 
200 amperes, and has leakage protection and an ammeter 

While the unit illustrated is of 75 kVA capacity and the 
circuit breakers are rated accordingly, larger units can 
be manufactured with circuit breakers of higher current 
ratings and rupturing capacities. Similar circuit breaker 
assemblies can be fitted to all makes of mining trans- 
formers. 








COUNTERBALANCED ROOF TRUSSES FOR 
HANGARS. 


Two of the buildings now being constructed for 
the San Francisco International Exhibition are permanent 
structures for use as aeroplane hangars, as the island 
formed for the Exhibition is to be developed as a municipal 
airport. Each building is 335ft. long and 265ft. wide. 
spanned by three-hinged arched trusses giving a clear 
height of 67ft. At their ends the trusses are formed with 
vertical legs, 58ft. high, seated on shoe or bearing pins 
beneath the floor level and tied together by heavy beams 
of reinforced concrete. The trusses are spaced 41ft. apart. 
A special feature of the design is that the dead load of the 
arches is counterbalanced by suspending the concrete side 
walls from the vertical legs of the trusses, the points of 
attachment being 9ft. 6in. outside of the vertical centre 
lines of the bearing pins. In each 4lft. bay the wall weighs 
about 200 ions. As a result, the bending stresses in the 
arch are very small, and the net horizontal thrust is about 
20,000 Ib., while if the counterbalance walls had not been 
used this thrust would have been about 75,000 lb. Since 
the suspended walls may have some slight vertical move- 
ment, their lower ends fit into a concrete trough, with a 
copper sheet to maintain a close joint between the wall 
and the side of the trough. Adjacent to one side of the 
building is a machine and repair shop, 40ft. wide and 27ft. 
high. This has a flat roof carried by rolled steel joists, 
20ft. apart, having the outer ends sealed in the wall of the 




















END VIEWS OF ‘“ TRANSWITCH’’ UNIT 


reduced to a minimum. Although one of the circuit 
breakers is fitted with two flameproof instruments, as 
shown in one of the illustrations, the height has not been 
unduly increased, and the equipment is suitable for low 
head-room workings. Large steel connecting pockets at 





each end of the transformer carry the switchgear. The 


shop, while the inner ends are attached to the backs of the 
arch trusses or to the longitudinal framing between the 
trusses. The roof of the hangar is covered with wood 
planking and a composition felt and asphalt covering. 
Concrete pylons form receptacles for the great folding 
doors at the ends of the hangar. 
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Damage to H.M.S. “ Hunter.’’* 
By H. STANLEY, R.C.N.C, 


THE purpose of this paper is to place before the Institu- 
tion and, through the Institution, before the wider circle 
of all interested in warship construction in this country, an 
account of the damage to one of H.M. destroyers caused 
by striking a mine off the Spanish coast in May last. 
Such accidents are of fairly frequent occurrence in war, 
but under war conditions secrecy is, of course, observed 
in connection with such incidents. This accident, however, 


deep frames, and the floor plates and girders under the 
lower deck were welded. The lower deck plating over the 
oil fuel tanks was riveted to the beams, but welded on the 
edges and butts. The shell plating, where it extended 
above the upper deck, was connected to the deck by weld- 
ing, the gunwale angle being omitted. Where the shell 
plating stopped at the upper deck, the usual gunwale 
angle was fitted and riveted. 


joggled plating, with laps equal to three times the thick- 
ness of the plating, with a continuous full weld on the 
boundary bar side and a continuous light weld on the 
opposite side. The stiffeners were of flat bar or angle bar, 
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Fic. 1—Diagram showing Bulkheads and Compartments of H.M.S. “ Hunter.” 


occurred under peace conditions, and the vessel was one 
of our latest destroyers. It was therefore thought that 
some details of the occurrence would be of interest from 
the technical shipbuilding point of view, and would serve 
to illustrate that the confidence which expert opinion has 
in the seaworthy nature of these light craft is not mis- 
placed. 

H.M.S. *‘ Hunter ”’ 
which several flotillas have been built for the Royal Navy 


is a typical modern destroyer, of 


welded to the bulkhead with a continuous light weld on 
both sides. Conical neck rivets were used for all plating 
of 12 1b. and over, straight neck rivets being used only 
where the plating was under 121b. Where. conical neck 
rivets were used, the holes to receive them were accurately 
coned beforehand, care being exercised to avoid the coning 
penetrating the full thickness of the plate. For D plating 
under 12 lb. the sharp edges of the holes were taken off by 
slight chamfering. All holes in the D quality steel and 








PORT SIDE DAMAGE 
GENERAL VIEW 


TAKEN WAT AN ANGLE 
45° LOOKING AFT 








FiG. 2—Taken at an Angle of about 45 deg. looking aft. 


Fic. 3 
foree on bracket. 





(1) Middle line divisional bulkhead cut away as badly damaged. 
(3) Bulkhead cut away where too badly damaged to be of use in temporary repair. 


Fic. 3—Bulkhead 50, 


The welded bulkheads were generally constructed of 





square inch and an elongation of 20 per cent. in eight dia- 
meters. Owing to the quenching effect of the surrounding 
plating, the driven rivets have a tensile strength approach- 
ing the upper limit for D steel. 

The rivet heads were of the shallow type, the depth of 
head being one-half the diameter of the rivet, compared 
with 0-7 diameter of rivet adopted by the principal classi- 
fication societies. These rivets performed quite satis- 
factorily in the region of the explosion. 

At the time of the mishap the ship, except for the amount 
of oil fuel on board, was practically in the deep condition 
that is, the standard condition—with the addition of oil 
fuel and reserve feed water. At 2.15 p.m. on May 13th, 
a violent explosion occurred on the port side in the vicinity 
of the bridge. As a result, a large column of water and 
oil was thrown up to about the height of the masthead, 
and the ship took a list of about 25 deg. to starboard, 
slowly righting herself as the compartments flooded. 
Examination revealed flooding to the following extent :— 


Magazine 27-40 Leaking and subsequently 
flooded to lower deck 
Oil fuel tanks Nos. 1 to 4 

No. 1 boiler room ... 


No. 2 


- Flooded up to waterline 


No. 3 boiler room and the engine room were intact. 
No. 1 boiler had been forced off its seating and blown 
forward and over to the starboard side, but no boiler 
explosion occurred. No. 2 boiler had moved bodily aft 
about 6in. The ship settled down to a draught of about 
18ft. 6in. forward and I1ft. at the cut up aft, from which 
it is estimated that about 900 tons of water had entered, 
an amount equal to about two-thirds of the ship’s standard 
displacement. 

After docking at Gibraltar on May 16th, the full extent 
of the damage was revealed. The explosion appeared to 
have taken place near the forward end of the bilge keel 
on the port side, and followed a path upwards and aft, 
to come out through the upper deck, near the starboard 
side of the galley. The ship was cut in two at about bulk- 
head 60 right through the keel, and up to the lower edge 
of the sheerstrake port and starboard. On the starboard 
side, the damage showed as a more or less vertical cut, but 
the port side was blown in and up, so that in elevation the 








Port Side, looking forward, between Forward Oil Fuel Tanks. 
Note bulkhead has torn away from brackets. (2) Bulkhead torn in wake of bracket due to lateral explosive 
Welding has stood well in spite of crumpling. 


Starboard side of bulkhead intact. 





Fic. 4—-After End of No. 1 Boiler Room, showing Port Boiler Bearer. 


(2) Bulkhead 74 between Nos. 1 and 2 boiler rooms. 
Note how welding has stood up on brackets to bearer. 


(1) Port boiler bearer. 
side plating. 
having been removed, enables this structure to be seen 


during the past ten years. The hull is constructed prac- 
tically throughout of D quality steel, a special steel exten- 
sively used in Admiralty warship construction, having an 
ultimate tensile strength of from 37 to 44 tons per square 
inch, and a minimum elongation of 17 per cent. in 8in. 
In general, all the important structural work, with the 
exceptions to be stated, was riveted. Main transverse 
bulkheads of 6 lb. plating and over, the majority of the 








* The Institution of Engineers and Shipbuilders in Scotland, 
October 19th, 1937. 


Fic. 5—Forward End of No. 
(3) Port 
No. 1 boiler (1) Port boiler bearer. ( 
for first time. 


elsewhere where structural strength, oil-tightness, or water- 
tightness was involved, were drilled, the diameter of the 
clearance hole exceeding the nominal diameter of the rivet 
by not more than one thirty-second of an inch. The 
electrodes were the usual proprietary brands suitable for 
use with the particular materials to be welded, and the 
welding was all done by hand. 

The rivets used in the D steel plating were of Admiralty 
DR quality. This is somewhat similar in composition to 
D steel, except that the test pieces from the rivet bars have 
an ultimate tensile strength of from 35 to 40 tons per 





2) Outer bottom plating turned up by explosion. 


1 Boiler Room, showing Forward End of Boiler Bearer (P). 
(A continuation of Fig. 4.) 

(3) Port 

side outer bottom plating. 


hole was roughly a trapezium, 18ft. in length at the top and 
35ft. at the keel. The damage was between stations 48 
and 73, and all the internal structure up to the upper deck 
was destroyed, the upper deck being badly bulged upwards 
at the break of the forecastle. The flat keel between 50 
and 70 was away from the dock blocks and bulged upwards 
about 2ft. in the middle of the length (Fig. 2). A secondary 
effect of the explosion was the occurrence of a further 
region of damage at about station 137, where the shell and 
deck plating of the upper and lower decks crumpled right 
round the hull. 
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An examination of the damage illustrates the effective- 
ness of the subdivision against underwater attack, and 
the importance of maintaining the various water-tight 
bulkheads and decks in efficient condition. The main 
transverse bulkheads over the portion affected by the main 
damage are Nos. 27, 40, 60, 74, and 86, which extend to 
the upper deck, and No. 50 which extends to the lower 
deck. The arrangements in a destroyer require that the 
main subdivision shall be transverse, except at such places 
as oil fuel tanks, where a longitudinal bulkhead is worked 
to divide the tanks into smaller units. The explosion 
oecurred at a most vulnerable spot, directly under a 
main bulkhead, thus opening to the sea two main com- 
partments. Bulkhead 60 was demolished in way of the 
explosion. This opened up oil fuel tanks Nos. 3 and 4 
and No. | boilerroom. .Bulkhead 74 was distorted generally 
and sustained damage over its upper portion by being 
forced back against No. 2 boiler, thus flooding No. 2 boiler 
room. Bulkhead 86 prevented further flooding in an 
after direction. Bulkhead 50 was damaged on the port 
side, but the starboard side of this bulkhead was shielded 
from any considerable damage by the longitudinal bulk- 
head in the oil tanks. The damage to bulkhead 50 caused 
the flooding of the Nos. 1 and 2 fuel tanks. The damage 
to bulkhead 40 was slight. The toes of the brackets 
on the longitudinals perforated the bulkhead to a small 
extent, and there was a slight leak near the keel. The 
damage to this bulkhead caused the gradual flooding of the 
magazine. 

It will thus be seen that over a length of about 80ft.— 
equal to one-quarter of the ship’s length—the hull was 
open to free flooding up to the waterline, with an addi- 
tional length of about 24ft. over which flooding occurred 





Fic. 6—Bulkhead 74, Port Side, Looking Aft. This is the 

divisional bulkhead between Nos. 1 and 2 boiler rooms. 

(1) Middle line of ship. 

(2) Stiffener of which welded bracket at top has become detached 
and riveted bracket at bottom also, where points of 
rivets have drawn through. 

(3) Plate has split alongside a ~ at a joggle in plating. 

(4) Small hole caused by No. 2 boiler. 

(5) For boiler bearer see Fig. 4. 

(6) Ship’s side plating port side. 

(7) Bulkhead plating split at joggled‘lap (welded). 


up to the lower deck. It is estimated that in this damaged 
condition the metacentric height was about l4ft. The 
value of carrying bulkheads well above the waterline is 
indicated by the presence of bulkhead 40 (Fig. 1), result- 
ing in the preservation intact of the waterplane from this 
bulkhead to the fore end. : 

An interesting feature of this accident is that it illus- 
trates the behaviour of welding under explosive force. 
Much has been written and said of the strength of welding 
under various tests, but here is a large structure under the 
most searching test of all, and it is satisfactory to note 
that the welding stood up well, particularly on the bulk- 
heads which are of thin mild steel, and where the welding 
in many places had to withstand severe crumpling. 
Figs. 3, 4, and 6 are indicative of the efficiency of the 
welded structure. The welding showed itself to be suffi- 
ciently flexible to take up distortion which, in a riveted 
structure, would have caused the rivets to pull through or 
break. Some failures occurred at laps where the plates 
were joggled. At such a joint the weld is subjected to 
both tension and bending when the structure is stressed, 
and the author would welcome a more extensive adoption 
of butt joints in welded structures, thus eliminating 
joggling. In this and other directions it would be well 
not to carry into welding technique the forms and methods 
to which we have become accustomed in general riveting 
practice. 

In examining the behaviour of the riveted structure, it 
will be realised that when relatively thin plates are 
riveted together, failure tends to take place in the plates 
rather than by shear of the rivets. A marked feature of 
the damage was the excellent way in which the rivets 
withstood the shock, and such rivets as were not holding 
had generally pulled through at the points. As previously 
remarked, the shallow-headed rivets stood up remarkably 
well. 

The D quality plating has shown good resilience and 
ductility. Typical examples of the behaviour of this 
plating are shown in Figs. 3 to 6. The bodily movement 
of the structure is clearly illustrated by the bracket joining 
bulkhead 74 with the port boiler bearer in Fig. 4. It 
would appear that during the explosion the boiler bearer 
caused the crumpling of this bracket and the deformation 


of the bulkhead stiffener. If this is so, and no other 
explanation suggests itself, then the boiler bearer must 
have been momentarily deflected to the extent of about 
5 deg., subsequently returning to the position shown in 
the illustration. Such movement of the structure is 
indicative of the excellent ductility of the material, and 
the crumpling of the plate in bulkhead 74 clearly indicates 
that large local shear forces were present. 

The secondary damage at about station 137, previously 
referred to, presents some curious features, and so far as 
the author can ascertain, no previous case of such damage 
is recorded. The whole of the skin plating and the upper 
and lower decks have crumpled, the ship presenting the 
appearance of having been pushed together from both 
ends. The damage is extremely local in the fore-and-aft 
direction, and is confined to the forward end of Nos. 7 and 8 
oil fuel tanks, which were full, these tanks being imme- 
diately abaft Nos. 5 and 6 tanks, which were empty. 
There were no signs of similar failure of the structure at 
any other point. It was reported by officers who were aft 
at the time of the explosion, that a distinct whip was 
felt in the structure. 

Various possible causes of this damage have been con- 
sidered, but no really satisfactory explanation can be 
given as to why the structure failed here and not elsewhere. 
It appears likely that the failure was due to a direct com- 
pressive stress set up by the directional force of the explo- 
sion. The path of the explosion, as traced by the damaged 
structure, is from a point on the port side near the forward 
end of the bilge keel to a point on the starboard side of 
the upper deck, abreast of the galley. The explosive force 
appears therefore to have had a fore-and-aft and an 
athwartship component. It may be that this fore-and-aft 
component caused the failure, the position of the failure 
being determined by the combination of loading and stiff- 
ness of the structure. As in a chain, the structure would 
fail at its weakest link, without signs of failure elsewhere. 
Some support is given to this explanation by the fact 
that measurements of the ship in dock do indicate a bend- 
ing to starboard in the vertical plane, apparently caused 
by the athwartship component of the explosive force. 

It may be observed as a point of interest that the 
present practice of using fireproofed wood wherever 

ssible received ample justification. Though quantities 
of oil fuel were thrown about by the explosion and small 
fires occurred, in no instance was difficulty experienced in 
quenching them Fire-proofed wood was found with the 
paint badly scorched, and but for the fireproofing, serious 
fires might have occurred. 

Apart from the complete wrecking of No. 1 boiler room, 
with its boiler and auxiliaries, there was practically no 
other machinery damage. The boiler was torn from its 
seating and thrown bodily over to the starboard side, 
and though severely damaged, no explosion occurred. 
The low power room, wireless office, and Diesel dynamo 
room were also wrecked. 








Water-Tube Boilers.* 
By PROFESSOR C. J. HAWKES. 


WueEN I commenced my service career in 1900 the 
difficulties that were being encountered in naval vessels 
with large water-tube boilers of the Belleville type were 
causing grave concern. At that time the water-tube 
boilers in use were divided into two classes: (a) boilers 
with tubes of large diameter, accessible both inside and 
outside for examination and cleaning, and suitable for 
vessels in which the maintenance of high speeds for long 
periods was essential ; and (b) boilers with tubes of small 
diameter, which were light for the amount of steam 
generated and, owing to the more rapid circulation of 
water than in the large-tube boilers, were capable of 
working under conditions of comparatively high forced 
draught without leakage of tubes or other injury, making 
them suitable for vessels in which machinery of the 
torpedo boat type was necessary. 

Water-tube boilers had been considered for many years, 
but the first to give satisfaction in the Royal Navy were 
the Thornycroft boilers fitted in ‘‘ No. 100” torpedo boat 
in 1885. In 1893 the trials of H.M.S. ‘“‘ Speedy,” fitted 
with Thornycroft boilers, were satisfactorily completed, 
and the demand for torpedo-boat destroyers resulted in a 
further extension of the use of water-tube boilers of the 
small-tube type. 

In 1892 a Design Committee was appointed by the 
Admiralty to consider the reports of increased difficulties 
with cylindrical boilers due to the adoption of higher 
steam pressures, and it is interesting to note that this 
Committee recommended that water-tube boilers should be 
tried in two ships and, in the event of the experiments 
proving satisfactory, that a new cruiser should be equipped 
with boilers of the water-tube type. In 1893 orders were 
placed for Belleville boilers for H.M.S. “‘ Sharpshooter ”’ 
and Du Temple boilers for H.M.S. “ Spanker ” to replace 
the defective locomotive boilers. The Du Temple boiler 
was of the small-tube type, and the Belleville boiler was 
the only large-tube type with which fairly extensive 
experience had been obtained, largely in the French Navy 
and in ships of the Messageries Maritimes. The trials of 
the ‘ Sharpshooter’’ with Belleville boilers were con- 
sidered to be satisfactory. 

In 1894 it was decided to fit the cruisers ‘‘ Powerful ” 
and “ Terrible,” each of 25,000 I.H.P., with Belleville 
boilers. This momentous decision caused considerable 
stir in engineering circles. Articles and correspondence 
appeared in The Times and in other newspapers and tech- 
nical journals. The late Sir William Allan, of the Scotia 
Works at Sunderland, at that time member for Gateshead, 
attacked the Admiralty in Parliament for deciding to fit 
the two large cruisers with Belleville boilers, and he 
declared that he was supported by all those members of 
Parliament who knew what a marine boiler was and what 
it ought to do. Another prominent engineer stated that 
for large war, passenger, and cargo ships the makers of 
the Belleville boiler and similar boilers were not likely to 
find the cylindrical boiler dead, as they apparently wished 
everyone to believe. On the other hand, many naval 





* North-East Coast Institution of J sae and Shipbuilders 
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officers and engineers who were not directly interested in 
the water-tube boiler supported the action of the 
Admiralty. It was, indeed, a ‘‘ Battle of the Boilers,” 
but the Belleville boilers for the two cruisers were pro- 
ceeded with and subsequently, for many years, all large 
warships were equipped with this type. This was 
undoubtedly a bold step to take, but some action was 
necessary as the cylindrical boiler for large warships, from 
the military point of view, left much to be desired, and 
with increasing powers of ships a reduction of specific 
machinery weight was essential to development. 

In later ships the Belleville boilers were fitted with 
economisers. Trials were also made, in smaller ships, with 
other types of large-tube boiler. 

It may not be out of place to give a brief description of 
the Belleville boiler. This boiler consisted of an upper 
steam collector and a lower water collector, or distributor, 
connected by elements, each element formed by a number 
of straight tubes and junction boxes. The tubes, which 
were zig-zagged, were screwed into the malleable cast iron 
junction boxes—the tubes entering and leaving each 
junction box at the same level—and the element was built 
in the form of a flattened spiral, the junction boxes form- 
ing the turns of the spiral. In the earlier designs of the 
non-economiser type used in the Navy a boiler comprised 
seven to ten elements placed side by side, and there were 
twenty tubes in each element inclined 2} deg. to the 
horizontal, each tube being of 4}in. external diameter and 
about 7ft. 6in. long. The junction boxes at the front and 
back of the boiler were disposed vertically, and the lowest 
front junction box of each element was connected to the 
lower water collector and the top of the element to the 
upper steam collector. The joint between each element 
and the lower water collector was made by means of a 
coned nickel ring placed between a coned nipple, screwed 
into the water collector, and the conical hole in the under- 
side of the junction box, and the joint was made tight by 
a single anchor bolt. An external pipe or downcomer 
connected each end of the steam collector with the corre- 
sponding end of the water collector through a sediment 
chamber, in which was fitted a non-return valve to ensure 
that the direction of the circulation of water was not 
reversed. The front junction boxes had two hand holes, 
one opposite each tube, for cleaning and inspection. 

The feed water, controlled by an automatic feed appa- 
ratus, was admitted to the steam drum or collector through 
a non-return valve, and it passed, together with the water 
passing into the steam collector with the steam from the 
elements, down the return pipes and through the non- 
return valves and the sediment chambers to the lower 
water collector. From the water collector the water passed 
through the holes in the nipples to each element, and the 
sizes of these holes were a: d so as to ensure that the 
elements in the centre of the boiler received their share of 
feed water. It will be seen, therefore, that the mixture 
of water and steam in each element had to flow from the 
feed collector to the steam drum through twenty tubes 
and junction boxes, so that the resistance to flow was 
appreciable when steaming at high rates. For safety 
purposes fusible plugs were inserted in holes in, so far as I 
can remember, the third and seventh front junction boxes 
of each element, reckoned from the lower water collector. 

The trials of the ‘‘ Powerful ” were successfully carried 
out in 1896, and the design clearly demonstrated the 
advantage possessed by the Belleville boiler in respect of 
saving of machinery weights. Although the Belleville 
boiler gave every promise of success, the performance of 
the earlier vessels fitted with this type, after a period cf 
service, fell far short of expectations, for there were 
numerous breakdowns, and in some instances the extent 
of the difficulties rendered the vessels of negligible fighting 
value. I might mention that I took passage in the 
‘** Terrible ’’ in 1904 and I found the boilers were a con- 
tinual source of anxiety ; there was a considerable loss 
of water (lue to leakages, and occasionally boilers leaked 
to such an extent that they had to be shut down. 

In the ships fitted with the economiser type of boiler 
internal corrosion was experienced with the economiser 
tubes, and in the first ship so fitted extensive retubing 
was necessary after two years in commission. The feed 
water was introduced at the bottom of the economiser 
elements, and in the cases that came to my notice the 
corrosion was more extensive at the lower part of the 
economisers, indicating that the tubes had been attacked 
by air released from the feed water, which was probably 
aggravated by the comparatively low water velocities 
employed. 

A full account of the difficulties experienced with the 
Belleville boiler was given in a memorandum by the 
Admiralty entitled “‘ Memorandum Respecting Water- 
tube Boilers in H.M. Ships.” In view of the difficulties 
with the Belleville boiler, which were frankly acknow- 
ledged by the Admiralty, the First Lord announced in 
the House of Commons in July, 1900, during the debate 
on the Navy Estimates, that a Boiler Committee was to be 
appointed. The terms of reference of this Committee 
included the following :—‘‘ To ascertain practically and 
experimentally the relative advantages and disadvantages 
of the Belleville boiler for naval purposes, as compared 
with the cylindrical.””. The Committee supervised trials 
in various ships, they considered a large number of different 
types of water-tube boiler, and they arranged for the re- 
boilering and the necessary machinery alterations of the 
small cruisers ‘“* Medea” and ‘‘ Medusa” for the purpose 
of obtaining experience with the Yarrow large-tube boiler 
and the Diirr boiler, which had not previously been tried 
in H.M. Navy. The Committee also reported on the trials 
of the cruisers “ Minerva” and “ Highflyer,” the former 
fitted with cylindrical boilers, having a working pressure 
of 155 lb. per square inch, and the latter fitted with Belle- 
ville boilers generating steam at 300 1b. per square inch, 
which was reduced to 250 lb. per square inch at the engines. 

The Committee did their work thoroughly and their 
reports make interesting reading. They expressed the 
opinion ‘“‘ that the advantages of the water-tube boiler 
for naval purposes are so great, chiefly from a military 
point of view, that, providing a satisfactory type of water- 
tube boiler be adopted, it would be more suitable for use 
in H.M. Navy than the cylindrical type of boiler.”” The 
Committee fully recognised that the Belleville boiler, 
when new and in good condition, was a good steam 
generator, but its rapid loss of efficiency in ordinary work, 
the seriousness of the defects developed in it, and the 





great care required in its manipulation, rendered it 
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undesirable to fit any more boilers of this type in the Navy. 
lt appeared to the Committee that no water-tube boiler 
then in use was, on general service, as economical as the 
cylindrical boiler; and they recommended that, until a 
satisfactory type of water-tube boiler was obtained, large 
cruisers and battleships should be fitted with cylindrical 
boilers of sufficient power to work the auxiliary machinery 
and to propel the ships at their ordinary cruising speeds. 
They further recommended that the steam pressure should 
be the same for the water-tube boilers and the cylindrical 
boilers, and that this pressure might conveniently be 
210 Ib. per square inch, so as to give 200 lb. per square inch 
at the engines. By this means, they stated, a considerable 
saving in coal would be effected, with a corresponding 
increase in radius of action and general usefulness of the 
vessel. This proposal was not novel, as some ships of the 
U.S. Navy had been fitted with cylindrical and water-tube 
boilers, and our Admiralty had previously considered the 
combination but had decided against it. 

The Committee also expressed the opinion that small- 
tube boilers were unsuitable for vessels above the size of 
third-class cruisers and that of the large-tube boilers the 
Niclausse, Babcock and Wilcox, Diirr, and Yarrow large- 
tube type, to which they had referred in a previous report 
were sufticiently promising for use in H.M. Navy. 

Following the recommendations of the Committee a 
number of ships were fitted with water-tube and cylindrical 
boilers. I had experience in a ship fitted with twenty 
Babcock and. Wilcox boilers and six cylindrical boilers, 
and on the whole the combination was satisfactory. We 
found, however, that the Babcock and Wilcox boilers were 
as economical as the cylindrical boilers, and we certainly 
preferred to use the water-tube boilers when cruising. The 
cylindrical boilers had to be used when steaming at full 
power, and owing to the difference in the forced draught 
conditions for the two types, care had to be exercised to 
ensure that the cylindrical boilers were not overpressed. 
The combination always appeared to me to be like driving 
a cart horse and a race horse in double harness, but it was 
a compromise that undoubtedly overcame the difficulties 
then existing. 

In their final report of June, 1904, the Boiler Committee 
stated that having completed their experimental investi- 
gations they were satisfied that two of the four large-tube 
types they had previously recommended, namely, the 
Babcock and Wilcox and the Yarrow boilers, were satis- 
factory and suitable for use in battleships and cruisers 
without cylindrical boilers. This recommendation was 
acted upon for new construction, and so the Belleville 
boiler and the cylindrical boiler passed out of use as steam 
generators for warships. 

The introduction of the Belleville boiler revolutionised 
boiler construction and special machines for screwing 
tube ends and junction boxes were installed in H.M. 
Dockyards. As developments proceeded still greater 
care was taken in the manufacture of the boiler and most 
of the earlier troubles were overcome, and with the 
increased experience of the naval personnel the later 
Belleville boilers gave satisfactory service. 

In a battleship in which I served, which was completed 
in 1903, we had no difficulties with the Belleville boilers 
and we were always able to steam at full speed. Fre- 
quently the fusible plugs in the upper rows were blown out, 
and to replace them it was necessary to open the large 
doors, so that the front junction boxes were exposed, and 
use the special tool provided. This operation, with an 
issuing jet of steam and water from the plug hole, was, to 
say the least, tedious. The trouble was eventually over- 
come by replacing all the fusible plugs in the upper rows 
by plugs of steel. It is true that this was not in accordance 
with the regulations, and the steel plugs could not be 
regarded as a safety device; but no harm resulted and 
in a year or so this practice received official approval. 

There is another point that may be of interest. I 

have mentioned that the joint between each lower junction 
box and the feed collector was made by means of a conical 
nickel ring. We found that in the course of time this 
joint would begin to leak, and the connection could only 
be made tight by employing more than one nickel ring ; 
in fact, in some instances as many as four ri were 
used. In my opinion, the leakage was due to the following 
action :—When the boilers were examined after a period 
of steaming at high rates, it was generally found that some 
of the fire-row tubes had “ hogged,” owing to intense 
heating on the undersides of these tubes, and it was the 
practice to use a strongback to pull back into position 
any tube that had hogged beyond a certain amount. 
As the ends of the strongback had to be located within 
the length of the tube, any displacement in a vertical 
plane, relative to the lower water collector, which the 
lower junction box had undergone, following the bending 
of the tube, was not corrected by the use of the 
strongback. This action was repeated during subsequent 
periods of steaming, and the cumulative displacements 
of the junction box, which caused the axes of the hole 
in the box and of nipple in the feed water collector to 
become slightly out of alignment, eventually resulted 
in leakage, which, as I have mentioned, was overcome 
by using additional nickel jointing rings. 
.. There is no doubt that the water circulation in the 
Belleville boiler was at times uncertain, and there were 
instances of burst tubes. I remember during a trial 
of the cruiser *‘ Europa ”’—which was not a successful 
ship—I happened to look through a sight hole and I 
found a fire-row tube, in one of the centre elements, red 
hot. As soon as the rate of steaming of this boiler was 
reduced, the choke cleared, and the tube resumed its 
normal colour, and we proceeded with the trial. I think 
it will be agreed, therefore, that although the Belleville 
boiler subsequently gave satisfactory service, its design 
rendered it unsuitable for steaming at the rates obtaining 
at the present time, and so there is no reason to lament its 
passing. 

The small-tube water-tube boiler, introduced in 1885, 
eventually superseded the locomotive boiler, which had 
been fitted in the early torpedo boats and which had given 
very considerable trouble. The introduction of torpedo- 
boat destroyers in 1893 gave a further impetus, and 
various types of water-tube boiler were fitted in torpedo 
craft and other small ships. These boilers had tubes of 
a variety of shapes and it will be appreciated that the 
number of spare tubes that had to be stored on shore 
for retubing purposes was very considerable. As experi- 


ence was gained, however, the number of types of small- 





tube boiler was gradually reduced, and in 1906 the Yarrow 
and White-Forster three-drum types were generally 
adopted. 

The falling off in the performance of the coal-fired 
small-tube boiler after a period of steaming at high 
rates, owing to accumulations of soot and deposits on the 
heating surfaces, rendered it unsuitable for employment 
in vessels in which the maintenance of high speeds for 
long periods was desirable, and so the large-tube water- 
tube boiler was adopted, for large coal-fired vessels. 
When, however, the decision was made to use oil fuel 
only this difficulty did not arise, and, with the experience 
gained during the war in regard to the performance and 
reliability of the oil-fired small-tube boilers in torpedo 
craft, the adoption of the small-tube type of boiler for 
large oil-fired vessels was the natural line of develop- 
ment. This change had a marked influence on specific 
boiler-room weights. 

During the war an investigation was made by the 
Admiralty, the outcome of which was the design of a 
boiler of the three-drum, small-tube type with the super- 
heater tubes placed in such a position in the tube nests 
that, it was anticipated, the steam would be superheated 
at maximum outputs and also have a reasonable degree 
of superheat at lower outputs, corresponding to the 
cruising speeds of ships. A boiler of this design was 
coustructed and tested, and its performance fulfilled all 
expectations.t In recent years further experiments 
have been carried out at the Admiralty Fuel Experi- 
mental Station, Haslar, and considerable advances have 
been made, not only in output per boiler, but in improved 
performance.{ The Admiralty design of boiler is now 
generally fitted in all classes of new-construction warships. 








A Fire-Proof and Explosion-Proof 
Demonstration. 


To demonstrate the strength and fire-resisting properties 
of its roofing sheets and fire-protection panels, Durasteel 
Roofs, Ltd., recently carried out a series of tests, at which 
we were present, at its works in Oldfield-lane, Greenford, 
Middlesex. The corrugated roofing sheets made by the 
company comprise a core of cold-rolled steel sheet covered 
with a protective bituminous coating and faced on either 
side with an asbestos sheet. The fire-protection panels, 
are built up by securely keying an asbestos composition 
sheet between two facing sheets of steel or other metal. 
These panels are made in three standard thicknesses, 
tin., }in., and jin., although other thicknesses are supplied 
to special order. In the first test the fire-resisting pro- 
perties of a }in. thick steel plate were compared with 
those of a fin. thick “‘ Durasteel” panel ; 3 Ib. of thermit 
were placed on each plate and ignited at the same time. 
In nine seconds the burning thermit had eaten right 
through the steel plate, but the whole 3 Ib. burnt out on 
the ‘‘ Durasteel”’ panel. The top of the panel was pitted 
to a fair depth, but it was evident that considerably 
more thermit would have been necessary to burn right 
through it. A test was then made with an oxy-acetylene 
flame. It took thirty seconds to cut a 6in. by 4in. section 
out of the mild steel plate, but over three minutes to cut 
a 3in. slot in the “‘ Durasteel ”’ panel. 

For carrying out fire tests on the material a small 
building about 5ft. square by 6ft. high had been built 
up by covering a timber framework on both sides with 
din. “‘ Durasteel”’ panels. A quantity of petrol-soaked 
wood was ignited in this building, and by means of a 
thermo-couple in the roof the temperatures were recorded 
ona pyrometer. After burning five minutes the maximum 
temperature of 670 deg. was reached inside the structure 
and at that time the outside panels were barely warm. 
The door was then thrown open and water sprayed on 
the fire and walls of the structure. When the fire was 
out we inspected the interior of the building and found 
that the panels were neither blistered nor pitted as a 
result of the heat and sudden application of water. 

The next demonstration was given to show the com- 
parative resistance to impact on the panels and on a 
brick wall 44in. thick. For this test a brick wall with 
15in. footings, 6ft. high with 12in. buttresses, 4ft. apart, 
was- built about a month ago. Near the wall had been 
erected a frame, on either side of which jin. ‘“‘ Durasteel ”’ 
panels were bolted with a 6in. space between the inside 
faces. A 114 1b. iron ball was suspended by a rope from 
a structure 21ft. above the wall and the frame. The 
wall was first tested to destruction by pulling the ball 
increasing distances and releasing it to swing back against 
the centre of the wall. When hauled back 8ft. and 
released the impact of the ball shook and cracked the 
wall. At 10ft. the wall cracked badly; at 12ft. it was 
shattered, and at 14ft. a large part of the wall and one 
of the buttresses collapsed under the impact. The panel 
was then tested. Swung from a distance of 10ft. the ball 
made a slight dent in the centre of the panel; at 12ft. 
the ball increased the dent, and it was not until the ball 
was swung from a distance of 16ft. that the panel was 
penetrated. The ball was then swung from a distance of 
18ft., and it passed right through the panel, but the back 
panel 6in. away was undented. It was noticeable 
that other than the hole made in its centre the outer panel 
was quite undamaged. 

A series of éxplosion tests was then made in three 6ft. 
by 3ft. by 2ft. angle iron framed chambers, the walls of 
which were of different materials. The walls of the first 
chamber were covered with 6in. corrugated asbestos 
sheets which were not made by Durasteel Roofs, Ltd. 
An explosive charge consisting of $ lb. of blasting powder 
completely shattered the walls of this chamber. When a 
similar charge was fired in the next chamber walled with 
standard ‘‘ Durasteel” 3in. pitch corrugated roofing 
sheets, the sides bulged about 3in. in the centre and slight 
surface cracks were visible on the outside. The next 
test was made on a chamber walled with jin. fire-protecting 
panels, and the explosive charge increased to 1 lb. of 
blasting powder. The. explosion partly tore the walls 
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from the framework, and although exterior surface cracks 
and bulging were evident, there was no sign of the sheets 
shattering or tearing. 

The building used in the fire test was then subjected to 
a blasting test. Although this building had been twice 
used for fire tests the demonstration was given to show 
that high temperatures and subsequent quenching 
caused no weakness in the panels; 1 lb. of blasting 
powder was fired in the building and although the sides 
were partly blown out no shattering occurred. After the 
explosion we were interested to note that the 6in. of 1}in. 
diameter steel pipe used to hold the charge had been 
driven through the inner panel and had embedded itself 
in the outer panel. 

The final tests were made to show that ‘‘ Durasteel ” 
could be made up in sufficient thicknesses to withstand 
bullets from a 0-303 service rifle fired at a 40 yards range. 
The bullet passed through varying thicknesses of 
‘** Durasteel ’’ and other materials, but in the final test, 
in which two lin. thick ‘‘ Durasteel ’’ sheets were placed 
with a 2in. space between, the bullet passed through 
the first sheet and only slightly dented the second sheet. 








The Accessibility of Specialised 
Knowledge. 


THE rapidity of the progress which is being made in all 
branches of modern industry, calling more and more for 
the application of specialised knowledge, led Dr. A. B. 
Everest, the newly-elected President of the London 
Branch of the Institute of British Foundrymen, to devote 
his inaugural address to that subject at a meeting held on 
October 13th, with a view to drawing attention to the 
existing sources of such knowledge and ensuring that 
progress is not delayed by failure to make full use of them. 
His remarks were directed mainly, of course, to the foundry 
industry, the scientific progress of which is reflected in the 
greatly increased production of new alloys, with an ever- 
widening range of physical properties; but they should 
be equally useful to other branches of engineering. An 
outstanding fact which he noted during a recent tour in 
America was that there is a great diversity in molting 
practice and in the use of alloys and special materials 
generally there than in this country, and he pointed out 
that certain features of present American practice will of 
necessity be absorbed into industry on this side of the 
water. The development of those special processes and 
the use of the particular materials involved all depend in 
the first place on the availability and the application of 
specialised information. 

In the early part of his address he discussed development 
associations or bureaux of information established for 
many of the commoner metals, such as aluminium, 
copper, nickel, and tin, and, to a lesser extent, in con- 
nection with molybdenum, zinc, cadmium, and lead. 
These centres are focal points for specialised information 
on their particular products, and he dealt more specifically 
with the nickel industry, with which he is associated. 
Another suggestion was that more use could and should be 
made of the research associations connected with the 
industry. 

Special attention was directed to the organisations 
existing for the binding together of the sources of 
specialised information, forming, as it were, clearing houses 
for information and data. One such body is the A.S.L.I.B. 
(Association of Special Libraries and Information Bureaux), 
founded in 1924. Membership involves a small fee, and 
its many supporters include learned societies and research 
associations, professional and trade associations, industrial 
and commercial concerns, public libraries, university 
organisations, Government Departments, and private 
individuals. Its objects are to encourage co-ordination 
of the activities of the individuals and organisations repre- 
sented in its membership, to act as a clearing house for 
sources of information and to promote, by conference, 
correspondence, and other means, the systematic collection 
and wider dissemination and use of specialist information, 
and to avoid waste of time and energy due to unnecessary 
duplication of research work. It maintains an inquiry 
bureau and assists members to obtain translations of 
papers in foreign languages. 

Another central organisation for information is the 
National Central Library, upon which other libraries can 
draw for special information. It acts as a clearing house 
for literature from various public and some specialist 
libraries in the country, and associated with it are some 
166 * outlier ” libraries, which include specialist libraries 
of both public and non-public character. Even rare books 
and other publications may be obtained from this 
organisation. 

Reference was made by Dr. Everest to the “ Pro- 
ceedings ” of technical societies, the technical Press, and 
the patent literature of the various countries, although he 
did, not attempt to deal with those sources exhaustively, 
his purpose being merely to draw attention to a fact which 
needs to be emphasised occasionally, namely, that informa- 
tion is easily accessible to those who will take the trouble 
to seek it out for themselves. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Surzer Brotuers, Ltd., of Winterthur, have received from 
the Egyptian Ministry for Public Works an order for four 
axial-flow pumps for drainage plants in the Nile Delta. The 
quantity to be dealt with by each pump is between 10,000 and 
14,000 litres per second. 

Tue L.N.E.R. has placed a contract with H. Lees and Co., 
Ltd., of Glasgow, for a 250-ton coaling plant, to be installed at 
Darlington Locomotive Depot, and with the Economical Boiler 
Washing Company, Ltd., of Westminster, for a hot water boiler 
washing plant, to be installed at King’s Cross Locomotive Depot. 

C. M. Hitt anv Co., London, on behalf of the S.A. des Ateliers 
de Construction de Familleureux, Belgium, have received an 
order from the South African Railways and Harbours Board for 
twenty underframes complete with bogies for bogie refrigerator 
wagons, 3ft. 6in. gauge. This order is of an approximate value 
of £14,000. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
British Steel Exports. 


Although the Board of Trade Returns for 
September indicate a reduction in the total British 
exports of iron’and steel from 201,352 tons in August 
to 193,615 tons, the value increased by £44,757 from 
£3,910,976 to £3,955,733. This rise in values probably 
reflects the advance in prices earlier in the year, which 
has become increasingly apparent in the Returns as 
contracts have been fulfilled. The exports of pig iron 
showed only a slight increase from 13,793 tons in August 
to 14,749 tons in September. Of the latter total, Denmark 
took 2912 tons, Belgium 2256 tons, France 1798 tons, and 
Germany 1530 tons. Of the total exported, 8205 tons 
was forge and foundry and 6544 tons acid pig iron. There 
was an increase in the exports of ferro-alloys to 1408 tons 
from 438 tons in August. The exports of general descrip- 
tions of steel slightly declined from 8657 tons to 8087 
tons in September. Of the latter quantity, South Africa 
took 1165 tons, and India 1162 tons, Canada 466 tons, 
New Zealand 379 tons, and Australia 331 tons. The 
exports of special steels rose slightly in September to 
576, compared with 377 tons in August, whilst 7117 tons 
of angles, shapes, and sections were sent abroad compared 
with 6162 tons in August. Exports of girders, beams, 
joists, and pillars were slightly reduced in September to 
2286 tons against 2388 tons in the previous month, but 
there was a rise in the total of hoop and strip from 3932 
tons to 4453 tons. Little change is recorded in the exports 
of plates and sheets jin. thick and over, which totalled 
15,936 tons in September, compared with 15,396 tons in 
August. The largest exports went to Canada, with 2458 
tons, Denmark coming next with 2278 tons, whilst 
Holland took 1419 tons. Exports of plates and sheets 
under jin. thick showed an increase to 9381 tons from the 
August total of 8859 tons. Of the September tonnage, 
3665 tons was sent to Canada, 1207 tons to Australia, and 
1075 tons to the Argentine. A substantial drop occurred 
in the exports of galvanised sheets from 17,675 tons in 
August to 12,712 tons in September, but there was a 
rise in the exports of tinplates from 33,593 tons to 35,560 
tons in September. The total of tubes exported reached 
19,605 tons, against 18,398 tons in the previous month. 
A heavy drop occurred in the amount of railway material 
exported from 23,832 tons in August to 10,428 tons last 
month. Of the September total, 7404 tons consisted of 
new steel rails and 1697 tons of sleepers, fish-plates, and 
sole-plates. The best customer in September was Canada 
with 18,110 tons, South Africa coming next with 16,123 
tons, then India with 13,839 tons, and Australia with 
13,692 tons. The largest foreign buyer was the Argentine, 
with 12,933 tons, Denmark took 7780 tons, Norway 
4805 tons, and Iran 4924 tons. 


Increasing Steel Imports. 


The imports of iron and steel as given in the 
Board of Trade Returns have shown a progressive increase 
for the past five months. In April the total was only 
88,500 tons; in May it rose to 98,100 tons, in June to 
174,8Q0 tons, in July to 202,300 tons, and in August to 
213,400 tons. The September imports again have risen 
by 12,769 tons to 226,190 tons, valued at £2,228,388, or 
£247,372 more than in August. There was a decline in the 
imports of pig iron from 94,024 tons in August to 80,401 tons 
in September. Of last month’s total, 16,864 tons came 
from India, compared with 25,726 tons in August, whilst 
other British countries sent only 6210 tons against 
17,350 tons in the previous month. The imports from 
foreign countries reached 57,327 tons, against 50,948 
tons in August. There was an increase in the imports of 
ferro-alloys from 5202 tons to 6376 tons in September. 
A notable rise took place in the imports of blooms, billets, 
and slabs, which, from 37,250 tons in August, rose to 
45,100 tons last month. Of the latter total, Belgium 
sent 15,671 tons, France 11,761 tons, Germany 4913 
tons, and British countries 7531 tons. There was also 
an increase in the quantities of sheet bars received in 
September from 10,008 tons to 11,259 tons, whilst imports 
of wire rods jumped from 9819 tons in August to 12,384 
tons. The imports of angles, shapes, and sections totalled 
9944 tons in September, against 7976 tons in August, and 
girders, beams, joists, and pillars were imported to the 
extent of 8943 tons in September against 7568 tons in 
the previous month. The largest quantity of 4145 tons 
came from France and 2273 tons from Belgium. Hoop 
and strip was imported to the extent of 6236 tons, against 
4626 tons in August. There was also a rise in the imports 
of plates and sheets not galvanised, which jumped from 
4842 tons to 5354 tons. The imports of wrought tubes, 
however, fell to 2651 tons in September from 3111 tons in 
August. The largest supplier last month was Belgium, 
with 65,187 tons, compared with 51,614 tons in August. 
Imports from the United States rose to 47,307 tons from 
44,239 tons in August, whilst 33,518 tons came from France 
compared with 19,696 tons in August. Germany sent 
13,741 tons, rather less than the August total, and Luxem- 
burg 12,918 tons, compared with 14,054 tons in August. 
The imports from Canada dropped from 26,770 tons to 
19,423 tons in September. 


The Pig Iron Market. 


The quiet conditions in the foundry pig iron 
market have become accentuated and very little new 
business has been transacted during the past week. This 
does not indicate any important diminution in the demand, 
but rather the development of more normal conditions 
as a result of supplies of iron having become easier. 
Producers have sold practically all their output until 
the end of the year, and in some cases have a heavy 
tonnage of orders to deliver in the early part of 1938. 
At the same time, most of the consumers appear to have 


prices. The situation in the Cleveland iron market does 
not improve. Business is practically suspended and the 
makers will not accept orders for any delivery. Consumers 
on the North-East Coast have, where possible, bought 
Midland iron to supplement the deliveries they are 
receiving from the Cleveland makers, and a certain 
amount of French foundry iron has also been purchased 
at a figure which works out at about 90s. f.o.b. In the 
Midlands the supplies of foundry are on a freer scale 
than for many months, and few complaints are now heard 
from consumers. There is a reluctance on the part of 
producers to book far forward, but consumers are regarding 
the future with more confidence, and in a number of cases 
have been able to accumulate some reserves. It has been 
estimated that by the end of the year the arrears in 
deliveries will have been worked off and that the works 
will enter 1938 in a fairly comfortable position with 
plenty of work on their books and no backlog to hamper 
deliveries. In Scotland the decline in the requirements 
of the light castings makers has resulted in more iron 
becoming available. In other industries, including the 
engineering foundries, business in hematite has been 
restricted to comparatively small parcels for near delivery. 
The steel works are getting as much of this descrip- 
tion as they require, and the production seems sufficient 
to maintain this position. At the same time, it has not 
been possible to do much export business, although there 
is still a fair amount of inquiry from overseas consumers. 
The quotation for export remains steady at about £7 5s. 
f.o.b. for No. 1. In the case of basic iron the steel works 
appear to be receiving adequate supplies, although 
nervousness is still expressed regarding the situation which 
may rule next year. 


The North-East Coast and Yorkshire. 


For some time past new business has been rather 
quiet, and this tendency is becoming more noticeable. 
it is due primarily to the difficulty of finding a works in a 
position to accept orders, but a contributing feature has 
been the large number of schemes postponed or abandoned 
owing to the uncertainty regarding prices and delivery. 
In some cases the authorities are reported to have favoured 
the postponement of municipal schemes owing to the 
difficulties of the situation. The requirements of the 
defence programme are now at their highest, according to 
general opinion, and for some months to come it is 
improbable that normal supplies will be available for 
ordinary commercial needs. The fall in export inquiry, 
which has been rather pronounced of late, has been 
welcomed rather than deplored by the steel makers, who 
are already heavily behind in deliveries against overseas 
contracts. The North-East Coast steel works are operating 
at capacity and the whole of the production goes into con- 
sumption immediately. The demand for joists and all 
kinds of steel sections is well in excess of the output, and 
the consumers both large and small continue to press their 
specifications upon the mills. There seems to be a real 
shortage of plates for ordinary work, resulting, it is said, 
from the demands of the shipbuilders on naval account. 
The situation of the re-rollers shows some improvement, 
but considerable delay is still caused to works’ operations 
by the lack of regular supplies. Purchases of Continental 
and some American material are coming to hand on a 
much better scale this month, but consumers still com- 
plain that they cannot get sufficient billets and sheet bars 
to meet their requirements. Promises, however, have been 
made that larger quantities of imported steel will be avail- 
able in the latter part of this month and onwards. In the 
Yorkshire steel market conditions are unch d. Pro- 
duction continues at a record rate and in the Sheffield 
steel trades the works have sufficient business in hand to 
keep them busy for the first quarter of next year. Business 
in basic and acid carbon billets is more than the works can 
deal with, and most of them are badly behind with 
deliveries. Whilst there have been no fresh changes in 
the prices of high-speed steel, many of the makers of 
tungsten are quoting on the basis of acceptance “within 
twenty-four hours. The strip and bar mills are fully 
engaged on existing contracts and a certain amount of 
business has had to be refused. 


Current Business. 


The Government is to establish a new works 
at Blackburn for the production of artillery fuses. About 
2000 hands will be employed. The City Sheet Metal 
Works, Ltd., have just completed their removal from 
Fleet-street and Alfred-street, Leicester, to Blackbird- 
road, Leicester. The new works have an area of about 
6200 square feet, and high-pressure electric discharge 
lamps are installed under which all markings upon metal 
can be clearly seen. Each machine is operated by a 
separate motor and pulleys and shafting have been 
abolished. An order for a 6000-ton steamer for New 
Zealand owners has been secured by R. W. Hawthorn, 
Leslie and Co., Ltd., Hebburn-on-Tyne. H. Lees and 
Co., Ltd., Glasgow, have secured a contract from the 
London and North-Eastern Railway for a 250-ton coaling 
plant for installation at the Darlington locomotive 
depot. An arrangement has been reached by which 
United Steel Companies, Ltd., will supply gas from its 
coke oven plant to the Workington Corporation. The 
Tyne Improvement Commission have carried out pre- 
liminary borings at Tyne Dock in connection with plans 
for the construction of new docks and quays. Stirling’s 
Bitumen Products, Ltd., have acquired the works formerly 
known as the Victoria Foundry, Paisley. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender :—South African Railways 
and Harbours: Supply and delivery of quantities of 
mild steel channels, angles and tees (Johannesburg, 
November 15th); quantities of bolts and nuts, rivets, 
set-screws, washers, studs, &c. (Johannesburg, November 


Export quotations are 


steel reinforcing bars (October 30th). Union of South 
Africa, Public Works Department: Air-conditioning 
plant for the Bellville automatic telephone exchange 
(Pretoria, November 18th). Indian Stores Department : 
Water sluice valves for working pressures up to 300ft. 
and 400ft. head ; flanged and spigot tail pieces and socket 
tail pieces ; one 25-kW oil-engine-driven portable generat- 
ing set to supply A.C. and D.C. systems, complete with 
auxiliaries ; one similar 10-kW set ; one battery-charging 
equipment for charging at 30-35 volts, 150 amperes 
complete ; one switchboard to control the foregoing equip- 
ment; necessary spares and sets of tools (New Delhi, 
November 9th); ball and roller bearings in various sizes 
as and when required in the year ending January 31st, 1939 
(New Delhi, November 15th). Brisbane, Commissioner 
for Railways: 3 stage 2in. delivery centrifugal pump, 
capacity 90 gallons of water per minute, motor and starter ; 
cylinder boring machine (Brisbane, November 11th). 
South African Railways and Harbours: three locomotive 
boilers with copper fireboxes (December 20th). 


Copper and Tin. 


The decline in copper prices has continued and 
little confidence appears to be felt in the situation in the 
electrolytic market, although the fall in values has now 
continued for several weeks. The demand from con- 
sumers has been indifferent and the general tendency is to 
wait until it is clear that prices have touched bottom. 
Whilst the market takes the view that the decline has 
been overdone, little support is forthcoming and any news 
of a fresh break on Wall-street is immediately followed by 
a further drop in copper values. Although consumers 
have pursued a cautious policy so far as purchases are 
concerned, the general impression is that they are not 
well covered and that the time is approaching when they 
will be obliged to re-enter the market. It is suggested 
that the producers will still further curtail production if 
the market does not soon show signs of recovering its 
tone. At the same time, it has to be realised that the 
present reduction in output is not likely to make itself 
felt in a contraction of supplies until towards the end of 
the year. The American statistics for September show 
that stocks increased by 16,127 short tons, making the 
total at the end of the month 344,738 tons. It is note- 
worthy that the increase was confined to America and 
that the stocks outside that country fell by 4710 tons. The 
output of refined copper in America rose in September 
from 80,135 tons to 90,982 tons, whilst the production of 
refined metal in other countries totalled 106,347 tons, com- 
pared with 105,545 tons. In the standard copper market 
prices have fluctuated, but the general tendency has been 
weak. There has been at times a considerable amount of 
selling, part of which the market was inclined to regard 
as due to Stock Exchange firms hedging against a decline 
in the value of copper shares. A rally in prices which 
occurred in mid-week was the result of some improvement 
in sentiment; but it was impossible to say whether it 
‘marked a turn in the long tale of depression.... There 
has been no development of interest in the tin market and 
prices have continued their downward trend. Excepting 
that all the commodity markets have been persistently 
weak, there seems to be no particular reason why values in 
the tin market should have shrunk to such an extent. The 
expectations which were entertained only a week or two 
ago that in the autumn the American demand would 
greatly increase have been disappointed, and this, com- 
bined with a break on Wall-street, has created a nervous 
feeling in the metal markets on this side and has exercised 
considerable influence on the tin position. Continental 
consumers have shown little disposition to enter into 
important contracts in the present state of the market. 
A reaction of £4 from the lowest point occurred in mid- 
week, and the tone of the market distinctly improved. 


Lead and Spelter. 


Although the price movements in the lead market 
have not been very wide, values have been more stable 
and at times there have been signs which indicated that 
a return of confidence was not far off. Some decline is 
reported to have taken place in the consumptive demand, 
but this was only to be expected whilst prices continue 
to recede. Lately a reverse movement has been notice- 
able and, all things considered, the industrial demand 
for lead has been at a high level throughout the slump. 
The prompt price has been depressed by the expected 
arrival of a considerable tonnage of Mexican lead, but 
there is no reason to suppose that this will not be quickly 
absorbed. The cable and battery makers continue to be 
large consumers of the metal and their requirements are 
not likely to decline for some time to come. The demand 
for lead pipes and sheets has declined to some extent, 
although activity in this branch ef the industry has been 
well maintained. In America firm conditions continue to 
rule and the price has remained steady at 6c., New York. 
Apparently the depression on Wall-street has not affected 
this metal, probably because of the substantial require- 
ments of the consuming trades.... At times during the 
past week the spelter market has shown some resistance 
to surrounding depressing influences and prices have 
quickly reacted; but in the intervals a weak tone has 
ruled and values have again fallen away. Spasms of 
nervousness which appeared to have their origin prin- 
cipally in the United States and which spread to the com- 
modity markets here indicate that so far there is no real 
strength in the undertone. Consumers have largely limited 
their buying to the covering of nearby requirements ; but 
in the absence of an active-demand a comparatively small 
amount of selling has been sufficient to reduce values. 
Consumption has been maintained at a fair rate and there 
is still a scarcity of high-grade spelter, but there is no 
shortage of g.o.b. brands. In the United States the market 








covered their requirements for as far forward as they 
eare to buy in the present uncertainty with regard to 
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is still rather tight and prices have remained unaltered. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 


Home. Export. 
(D/d Teesside Area) 
N.E. Coast— fe 4. £ .e.& 
Hematite Mixed Nos.* 0:8: -@ 
” No. 1 63) Ox. - 
(D/d Teesside Area.) 
Cleveland— 
No. 1 <a ae @, 62 6 
No. 3 G.M. B. i ae 6 0 0 
No. 4 Foundry Se re 519 0 
Basic* §, 0;=@Q,;. — 
MIDLANDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs Foundry ... 5 6 0... ; 
- Forge Sw Sa — 
Basic* ‘ 5 0 0 
Northampton— 
Foundry No. 3 S38 « 
Forge 418 6. - 
Derbyshire— 
No. 3 Foundry S'S Os. 
Forge S.% 9 
ScoTrLanp— 
Hematite, f.0.t.furnaces* 6 3 0... — 
No. 1 Foundry, ditto ... 6 0 6.. — 
No. 3 Foundry, ditto ... 518 0.. — 
SOMES gat acl I tee honk ~ 
N.W. Coast— 6 3 Od/d Glasgow 
Hematite Mixed Nos.* |s 8 6 ,, Sheffield 
614 6 ,, Birmingham 


* Less 5/—- 


MANUFACTURED IRON. 


Home. 
Lancs AND YORKS— £ s. d. 
Crown Bars Sir. Meee OE one 
Best Bars eee 8... 
MIDLANDS— 
Crown Bars Ws 13 5 0 
Marked Bars (Staffs) 1615 O. 
No. 3 Quality... co ae oe 
No. 4 Quality... ......12 2 6 
ScoTLanD— 
Crown Bars vem BB 0b: 10 
Best... 6 5 Oe 
N.E. Coast— 
Crown Bars << ee 
Best Bars 1 Sf a ee 
Double Best Bars ~ 34, 6 0. 
NorRTHERN IRELAND AND FREE StTaTe-—— 
Crown Bars, f.o.q. SS RE eS 
STEEL. 
Home. 
LONDON AND THE SouTH— C's. & 
Angles ae Bow 
Tees... i .2;%.. 
Joists TL ee aX 
Channels.. ; ‘ RL. - 8,0... 
Rounds, Sin. waite up S38 Bix 
4 under 3in.* iS. Oi &:. 
Flats, under 5in.* 2 Oo Bu 
Plates, jin. (basis) Pts. :: 
fin. ... | Se ae 
}in. ... iw 3 @ .. 
. eee Se, OS 
Un. jin. to and inel. 
6 lb. per sq. ft. (8-G)... 12 10 0 .. 
Boiler Plates, jin. BB'S. 505. 
NortH-East Coast— £ «.. d. 
Angles re > i 
Tees... a a a 
Joists eh Oi Bs 
Channels.. Sa | Mab Te pe 
Rounds, gin. and up BS 204' Ge. 
Re under 3in.* 1118 0.. 
Plates, #in. (basis) pe ie ie en 
frin. ... 1113 0 
‘ fin. SE 36 0... 
- fin. ce AZ Bi..8.. 
Un. fin. to aus ial 
6 lb. per sq. ft. (8-G)... 12 10 0... 
Boiler Plates, fin. - 3E48' O82: 


MIDLANDS, AND LEEDS AND DistRIcT— 


£. =, a, 
Angles o' 18.0.6 .. 
Tees... . 12 0 6 .. 
Joists Lhe 10106 1: 
Channels.. 6 ae as 8's: 
Rounds, Sin. and up. 12 0. 6%, 
under 3in.* ij 18 @".. 
Flats, 5in. and under* ... 11 18 0 .. 

Plates, jin. (basis) 1110 6 

fin. ... 1115 6 

tin. 12 0 6 

5 fein. t 12 5 6 

Un. fin. to and fl. 

6 lb. per sq. ft. (8-G)... 12 10 0 .. 
Boiler Plates, fin. ion A eB 
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purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
Giascow anp Districr— 4) 8d. Y ae ey: 
Angles ll 0 6 10 12 6 
Tees... 13.:i.0:..@:.. 11 12 6 
Joists Bi Or Mx. 10 12 6 
Channels... : a6 ON 10 17 6 
Rounds, 3in. and up aa OS: 1112 6 
under 3in. 11 18 0O*.. FS le 
Flats, 5in. and under ... 11 18 0*.. i 68 he 
Plates, jin. (basis) tS. . a ine 
Se | ee kd BB, 1k 5 0 
o tin. ... 11 18 0 11 10 0 
a Paes isi E88 n@ 1115 0 
Un. yin. to and inel. 
6 Ib. per sq. ft. (8-G)... 12.10 0 12 10 0 
Boiler Plates, jin. 1118 0 12 2 6 
SoutH Wares Arf£a-— Give. £. (acute 
Angles cbh -@ @. 10 12. 6 
Tees... as @"@ = 1212.6 
Joists o's. 10 12 6 
Channels.. ; : oe 4. 10 17 6 
Rounds, Sin. wink up Pe OO, 11 12 6 
»» under 3in.* mae © :. ri 8 © 
Flats, 5in.and under* ... 11 18 0 .. ll 0 0 
Plates, in. (basis) 1110 6.. ll 0 0 
fein. ... 1115 6... ll 5 6 
dias 2h. oh ayes Osi x: 11 10 0 
a eres eee oe! ie 1115 0 
Un. jin. to and incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0... 122 6 
IRELAND—F.0.Q. BELFAST. Rest oF IRELAND. 
; a SS S 
Angles sR: © a x. ll 8 0 
Tees... saci FBHt G rG! 12 8.0 
Joists CEPA ES OX: 1115 6 
Channels... .. 10. 6. 1113 0 
Rounds, 3in. and up a Te se 12 8 0 
* under 3in.* 10 16 0... 10 16 0 
Plates, jin. (basis) eo 2: ie oe 1115 6 
P frin. ... v2 eo a IO nos 12 0 6 
be fin. .. son A 8 La 12 5 6 
» Sin. . ots 2 SR Si 12 10 0 
Un. fin. to ‘i: iniol. MSSTR 1s S 12 5 6 
* Rounds and Flats tested quality ; U' ntested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. Sik. fd. £ ea 
11-G. to 12-G., d/d . 1415 0 ..f.o.b. 1410 0 
13-G., d/d eas) | ney eee ae. PO 1410 0 
14-G. to 20-G., d/d . 16°30 0... feb. 46's '*¢ 
21-G. to 24-G., d/d 86-26 6... <tab. 16°06 
25-G. and 26-G.,d/d ... 1610 0. ...f.0.b. 18 15 0 


South Africa, 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 


24-G., Basis £15 0s., plus 3% on invoice value ; 


The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 


Home. £ s.d. Export. Basis— £ s. d. 
4-ton lotsand up... 19 10 0 26-G.andheavier 18 15 0 
2-ton to 4-ton lots 1917 6 27-G.to29-G. ...19 15 0 
Under 2 tons . 21 2 6 30-G.andlighter 2015 0 
Export ; India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 24s. to 25s 
Tinplate Bars, d/d Welsh Works, £7 15s. 
Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; 


e 


less than 35 tons, 10/— extra. 

Soft (up to 0-25% C.), untested 
> % tested ... 

Basic (0-33% to 0-41% C.) me 
Medium (0-42 to 0-60% C.) ... 
Hard (0-61% to 0-85% C.) 

»  (0-86% to 0-99% C.) 
ay (over 0:99% C.) 
Rails, Heavy, 500-ton lots, f.o.t. 
Light, f.o.t. a. 


FERRO ALLOYS. 
Tungsten Metal Powder.. 9/6 per lb. ; 8/74 forward 
Ferro Tungsten 9/3 per lb. ; 8/6 forward 


~_ 


Nw Me A A 


” 


—_— 


SOSCSC HOC eed” 
_— 


— 
tS bw we te 


” 


Per Ton. Per Unit. 

Ferro Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 

ad 6 p.c. to 8 p.c. £24 0 0 7/6 

i 8 p.c. to 10 p.c. £24 0 0 7/6 

Max. 2 p.c. carbon £36 0 0 11/- 

Es 1 p.c. carbon £38 5 0 11/- 

oy ; 0:50 p.c.carbon £41 0 0 12/- 
carbon-free ... 1/- per lb. 
Metallic Chromiam 2/5 per Ib. 


£18 15 0 home 
£12 0 Oscale 5/- p.u. 
£17 0 Oscale 6/- 


Ferro Manganese (loose), 76 | -p BGhe 
Silicon, 45 p.c. to 50 p.c. 


” 


” » db pe. p-u. 
» Vanadium 12/8 per lb. 

», Molybdenum... ... 4/9 per lb. 

» Titanium (earbon- oe). 9a. per Ib. 


£185 to £190 per ton. 


Nickel (per ton) 
ove 8/6 to 8/9 per Ib, 


Cobalt 


SReRRaAaaaca & 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, October 20th) 

CorrEr- 

Cash ... £43 7 6to £43 10 0 

Three months . £43 12 6to £43 13 9 

Electrolytic ; £48 0 Oto L50 0 O 

Best Selected bead) d/d Bir- 

mingham ... £49 15 0 
Sheets, Hot Rolled ... £80 0 OU 
Home. Export. 
Tubes, Solid Drawn (basis) ... 13d. 13d. 
»  Brazed (basis) 13d. 13d. 

Brass— 

Ingots, 70/30, d/d Birmingham £38 0 0 

Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 11}d. 
»  Brazed... 134d. 134d. 

Tw- 

Cash ... . £210 10 Oto £211 0 0 

Three months ... - £210 10 Uto £211 O O 
SPELTER— 

Cash ... £16 13 9to £16 16 3 

Three months ... £16 18 9to £17 VW O 
Leap— 

Cash ... £17 138 9to £17 15 O 

Three months ... £17 13 9to£17 15 0 
Aluminium Ingots (British) . £100 to £105 

SCOTLAND. 

LANARKSHIRE— 

(f.0.b. Grangemouth) — Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 22 
Splints 25/— to 26/- 

AYRSHIRE 
(f.0.b. Ports)—Steam 21,6 
FIirEsHIRE— 

(f.o.b. Methil or Burntisland)— 

Prime Steam . ‘ 21/- to 21/6 

Unscreened “—_ teetion 20/6 to 21/6 
LorHians— 

(f.o.b. Leith)—Hartley Prime 19/6 

Secondary Steam ... a: 19/ 

ENGLAND. 

Sours Yorksuire, Hutt— 

B.S.Y. Hards... 22/6 to 23 

Steam Screened 20/6 to 21 
NORTHUMBERLAND, NEWCASTLE— 

Blyth Best m 20/- to 23 

Second... 21/- 
Best Small . 18/6 

Unscreened 21/- to 22 
DorHam— 

Best Gas... ... 22/6 to 23/- 

Foundry Coke 42/6 to 47/6 
SHEFFIELD— Inland. 

Best Hand-picked Branch ... 28/— to 29/6 - 

South Yorkshire . 25/6 to 27/6 — 

Seconds ... 22/- to 24/- _ 
CarDiIrrF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large ... 25/- 
Best Seconds ae 25 /- 
Best Dry Large 25/- 
Ordinaries 25/ 
Bunker Smalls 19/— to 19/6 
Cargo Smalls... 18/— to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/ 
Patent Fuel 26 /- 
SwansEA— 
Anthracite Coals : 
Best Large j ‘ 38/- to 41/- 
Machine-made Cobbles... 41/-— to 51/- 
Nuts 40/- to 50/- 
Beans 27/6 to 35/- 
Peas 25/- to 28/6 


Rubbly Cite. 15/- to 16/9 


Steam Coals : 


Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Per Gallon. 
3d}. 
44d, 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Agricultural Machinery. 


ONE of the most curious and disturbing results 
of the forty hours’ week is the effect it is having on the 
staple industry of agriculture, which has always had to 
rely upon supplies of migratory labour during periods of 
seasonal activity. While the rural population was 
depleted by migration into manufacturing centres at the 
time of the industrial boom and, on a lesser scale, during 
the past year, when labourers were drawn into other 
occupations by the forty hours’ week and higher pay, the 
embargo upon the importation of foreign workers has 
removed an essential element of agricultural activity. 
Agriculturists are now confronted with a wholly inadequate 
supply of labour, much of it unreliable. They can only 
make the shortage good by the use of machinery, and how 
difficult this is, in special circumstances, was made clear 
recently in a sugar beet centre in the Nord, where all the 
growers, sugar manufacturers, and others interested in the 
industry assembled to see the working of machines which, 
after being regarded with indifference so long es the 
pulling and topping of beet were done mainly by an ample 
supply of cheap foreign labour, are now looked upon as 
offering the only possible solution of the growers’ problems. 
For more than thirty years makers have been introducing 
machines for dealing with beet crops. These machines 
have to top and lift the beet, clean the roots and lay them 
out in rows or heaps, or, as was the case with some of the 
peet harvesters at the demonstration, load the heet by 
elevators into wagons. Since all these operations must 
be performed under a great variety of conditions, 
with crops that are never uniform, and since sugar manu- 
facturers impose strict specifications on growers, the 
problem set the mechanical engineer is an extremely 
difficult one to solve. He can hardly get away from the 
ordinary devices of a knife to cut the tops, lateral rotating 
tines to discharge the leaves sideways, and a simple form 
of divided share to lift the beet, combined with a screen 
conveyor to another conveyor to lay out the beet alongside 
or to carry it to an elevator, which are all of an open type 
in order to remove soil adhering to the beet. All the 
movements are by sprockets and chains. There are many 
changes and modifications in the forms of these elements, 
in their arrangement, and in the addition of more efficient 
screening and other apparatus. The difficulty begins 
with the topping of beet, which has not been overcome by 
the use of floating knives that are supposed to rise and fall 
to the level of the beet top, and it is not expected that this 
trouble will be successfully overcome until beet is selected 
to grow a uniform size. Under normal conditions some 
of the machines give fair results, but at the recent meeting 
in the Nord the tests had been preceded by unusually 
heavy rains which left the fields in a state that made it 
impossible for the machines to work more than spas- 
modically. More time was occupied in cleaning them of the 
adhesive soil than in running. The beet harves-er has 
not yet reached a sufficiently satisfactory stage, but for the 
first time makers are receiving the fullest encouragement 
from all quarters. They are confronted with one of the 
most urgent and difficult problems in agricultural engi- 
neering, and one that can only be entirely solved by the 
collaboration of beet growers in preparing crops suitable 
for mechanical harvesting. 


Public Works. 


A decree has been issued authorising an expendi- 
ture of more than 5275 million frances on public relief works, 
of which 536 millions will be employed for road main- 
tenance and construction, 194 millions for harbour 
extensions and improvements, 135 millions for the con- 
struction of motor cargo ships, together with 75 millions 
for the merchant marine out of a supplementary credit of 
1100 million francs. There is-a State contribution of 
140 million frances to the cost of the Paris Exhibition. The 
total amount also covers considerable expenses that have 
been incurred since August last year, when a revised and 
extended programme of public works was instituted. All 
these works are of national and regional importance and 
include constructions for home defence, as well as for 
undertakings carried out or subsidised by the educational, 
agricultural, health, and other Ministries. The primary 
object of the works was to relieve unemployment, and, 
normally, unemployment was expected to have disappeared 
as the result of the forty hours’ week, which was ostensibly 
introduced for that purpose. Except in services depending 
on the State and municipalities there was little absorption 
of unemployed men, for it was observed that their ranks 
did not supply skilled hands for industry and consisted 
mostly of casual workers who give permanency to unem- 
ployment figures. For some months there had been small 
decreases in these figures, but they are now rising again, 
with a total of rather more than 300,000, and the forty 
hours’ week, which was to have done so much for the 
unemployed, has failed to give them any appreciable 
relief. Im many cases employers have been obliged to 
reduce hours and discharge men for want of work. 

The Paris Exhibition. 

One of the most brilliant of international exhi- 
bitions has failed to obtain a full measure of financial 
success because the labour agitation retarded its completion 
by nearly one-half of its duration, and, while it continues 
to attract about a quarter of a million visitors a day, it is 
felt that the heavy cost involved in laying out the Exhi- 
bition and its sustained interest justify some arrangement 
being reached to make up for the backwardness of the first 
three months. There can be no question of prolonging it 
beyond the third week of next month, but an inquiry is 
being made into the possibility of re-opening it next year. 
As the International Exhibition Committee in Brussels 
has never authorised a re-opening it is hardly likely that 
this will be done, and the only alternative would be to 
continue it next year in a national character, without 
foreign participation, but here again there are many 
difficulties, such as the cost of maintaining the temporary 


wood, to be used in the manufacture of 
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INTERNAL COMBUSTION ENGINES. 


471,410. February llth, 1937.—VaryING THE COMPRESSION 
Ratio, L. Lockyear, Samagaga Estate, Bagan Serai, 
Perak, Federated Malay States. 

The inventor provides a secondary piston A in the cylinder 

head of the engine which is controlled by the strong spring B. 

It is prevented from going right into the working cylinder by 

the shoulder C. The compression on the spring B can be adjusted 

by the screwed sleeve D. Above there is another lighter spring 

E acting in opposition to the main spring. The action of the 

device is described as follows :—When the pistons are both 

fully extended, i.e., the working piston is at top dead centre 
and the loaded piston A in the cylinder head is in the lowest 
permissible position, namely, resting on seating C, the space 
left for the compression of the gases will be very small, and 
this space can be adjusted to give as high a compression ratio 
as is found possible for more efficient working of the engine. 
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The tension of the main spring B is so adjusted that as the gases 
are being compressed in the main cylinder and as the desired 
compression ratio is obtained, the top piston A will have moved 
up slightly thus making room for the compression of the gases 
to any desired pressure. The top piston main spring B is 
adjustable by means of sleeve D, so that it can be forced down 
to give the necessary desired compression ratio. This spring 
resists the upper movement of the top piston A by the gases, 
the resistance being gradually increased as the piston moves 
higher up. This arrangement allows of higher compression 
ratios to be used, and when the mixture or charge has been 
exploded it allows the piston A gradually to take off the excessive 
pressure caused by the explosion. This reduces excessive 
pressure on all working parts of the engine, increases its 
efficiency, and gives a greater average mean pressure over the 
working stroke of the engine.—September 3rd, 1937. 


FURNACES. 


471,334. March 12th, 1936.—GratEes ror BurNiING Town’s 
Rervse, Heenan and Froude, Ltd., Worcester Engineering 
Works, Worcester, and W. J. Bulgin. 

This form of grate for the combustion of household refuse is 

said to require less power for its forced draught than the usual 


N°471,334 





forms. It is of a trough-like shape and has a bottom of fire-bars 
with a central passageway in which a rake can be operated 
for the removal of clinker. The sides have air holes, which 
are countersunk to an angle of about 60 deg., so that dust will 
not lodge in them and choke the draught.—September 2nd, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


1936.—KEEPING THE WIRE OF 
Shelvin, 15, South- 


471,402. December 11th, 
FouURDRINIER MACHINES CLEAN, J.T. 
street, London, E.C.2. 

This device is said to enable resinous material, such as pine 
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constructions during the winter. It is expected that a 


decision will be reached towards the end of this month. 





machine without the wire becoming ae 
It relies on the application to the wire of a solvent, such as 


When an invention is communicated from abroad the name and 





petroleum trichloretheylene, &c. 
over two rollers A and B in succession. 
dips into a bath C of the solvent supplied from the tank D. 
The second roller B has bearing against it a brush E which is 


The wire mesh is passed 
The first roller A 


saturated with the solvent from the tank F. This brush is 
traversed along the length of the roller by means of an electric 
motor and at each end of its stroke is given a fresh supply of 
solvent by an automatic pump. A seraper knife G is also 
applied to the roller B.—September 3rd, 1937. 


SHIPS AND BOATS. 


471,836. November 28th, 1936.—Tue Huts or Ligur Meta 
Surrs, W. Risch, Seestrasse No. 407, Ziirich, Switzerland. 

The sides of a light metal ship—that is to say, one of not 
more than 100ft. length—are made of narrow light metal 
extruded sections, preferably of U shape, having the same 
breadth throughout the whole length and being mounted one 
upon the other or side by side. The sections are fastened 
together from the inside of the ship by means of bolts engaging 
holes in the flanges of the sections. The flanges of the sections 
are for this purpose twice as strong as the web of the same. 
The firmness and the water-tightness of the joints between the 
flanges further are increased in that ribs and grooves are pro- 
vided in the flanges engaging one within the other, and a packing 
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piece is interposed between them. The keel plate, reinforced 
by angular flanges, has on the outside a keel rib. The sections 
can be braced by transverse members, not shown, fastened at 
suitable distances apart. The sections are narrow and as no 
heat is required in assembling them, as it is the case with welding, 
no distorting or twisting of them is possible and an even surface 
on the outside of the ship is ensured. The profile of the sections 
can also be modified from the illustration providing the flanges 
are suitable for receiving bolts or rivets for assembling. It is 
preferred that the length of the sections extends from end to 
end of the ship; although partial sections may be used and 
abutted. In building up the side walls of the ship the sections 
may be bent inwards as the varying cross section of the ship 
requires.—September 13th, 1937. 


LIGHTING AND HEATING. 


471,321. May 24th, 1937.—HicH-PRESSURE MERCURY VAPOUR 
DiscHarRGE TuseEs, N. V. Philips’ Gloeilampen-fabriken, 
Emmasingel, Eindhoven, North Brabant, Netherlands. 

This mercury vapour lamp is said to give a more yellow light 

and a wider diffusion than that generally associated with this 

type of lanfp. It is of the high-pressure type and has a quartz 
bulb A, into which the tungsten lead-in wires are sealed by 

means of glass sleeves. The lamp is enclosed by a glass jacket B, 

which is supplied with cooling water by the branches C and D. 

Current is supplied to the lamp by the alternator E through the 
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choke F. The current intensity of a discharge tube of the 
construction described was adjusted in one experiment to 
7 amperes, and the heat dissipating capacity and the shape of the 
tube were such that at this current load the voltage between the 
electrodes was 140 volts, the energy consumed by the discharge 
being 840 watts. At operating voltage the mercury vapour 
pressure was about 25 atmospheres. The light emitted had a 
spectrum different from that of the known discharge tubes 
having very high mercury vapour pressures ; it was more yellow. 
In addition, the apparent width of the discharge path was 
larger.—September Ist, 1937. 


METALLURGY. 


471,291. September 8th, 1936.-Correr Bask ALLoys, A. H. 
Stevens, 5-9, Quality-court, Chancery-lane, London, W.C.2. 
This invention relates to copper base alloys containing silicon, 
manganese, and lead, and has for its chief object to improve 
certain characteristics of such alloys and particularly thei 
machinability or free cutting properties with little or no depre- 
ciation of their physical properties. It relates to such copper 
base alloys containing from 0-1 to 6-5 per cent. silicon, and man - 
ganese from 0-01 to 3 per cent. It has been found that with 


small amounts of lead in copper base alloys containing silicon 
and manganese in the amounts above noted the lead is dis- 





gged and damaged. 


persed as fine particles throughout the mass, greatly improving 
its machinability or free cutting qualities. 


According to the 
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invention, therefore, the desired result is obtained by incor- 
porating in alloys containing silicon and manganese in the 
amounts above noted, amounts of lead from 0-1 to 0-45 per 
cent., the preferred range being from 0-25 to 0:4 per cent.— 
September 1st, 1937. 


MISCELLANEOUS. 


471,413. December 2nd, 1935.—Fastrenines, Hall and Kay’ 
Ltd., J. H. Hall and S. Hall, Stockport-road, Ashton-under- 
Lyne, Lancs. 

Chis is a device for providing a strong screw-threaded connec- 
tion or fastening in soft metals, such as aluminium and its 
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alloys. The metal is first drilled and both ends of the hole 
are countersunk. A steel bush is then inserted with its central 
part threaded and the ends serrated exteriorly. The ends are 
then expanded out to fill the countersinks and fix the bush.— 
September 2nd, 1937. 


471,417. February 18th, 1936. 
—PARALLEL SLIDE VALVES, 
W. G. Barton, Oakland, 
250, London-road, Leices- 
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ter. 

This gate valve can be taken 
apart so that the seatings can 
be thoroughly inspected and 
cleaned. Incidentally, it is 
suggested that the valve and 
seatings should be electro- 
plated with chromium or other 
non-corrosion metal. The body 
of the valve is comprised of 
three essential parts, the centre 
A, which carries the gland B, 
and the two flange pieces C and 
D, on which the seatings E and 
F are formed. The three are 
bolted together between the 
plates G and H.—September 6th, 
1937. 


471,409. January 29th, 1937.—THE MaNnurFacTURE oF HicH- 
vacuum Tuses, N. V. Philips’ Gloeilampenfabrieken, 
Emmasingel, Eindhoven, Provinee of North Brabant, 
Kingdom of the Netherlands. 

The method of manufacture according to this invention 
may be carried out, in the case, for example, of an electric 
discharge tube, as follows :—After exhaustion of the tube a 
source of barium constituted, for example, by a thin copper 
tube filled with barium is deprived of occluded gases by care- 
fully heating it, said heating being continued until the barium 
just melts. Then the electrodes are partly freed from occluded 
gases by heating them to a high temperature. The gases 
liberated are removed in all these operations with the aid of a 
pump. Then an inert gas, e.g., argon, is admitted into the 
tube at a pressure, for example, of from 2mm. to 3mm. and 
the barium is quickly vaporised through said gaseous atmos- 
phere. Prior to the sealing off of the tube the inert gas is 
we again with the aid of the pump.—September 3rd, 
1937. 


471,419. March 2nd, 1936.—Warer Taps, H. Grey, 133, Porto- 
bello-road, Notting Hill, London, W.11. 

This invention relates to water 
or like taps, and has for its 
object to increase the length of 
life of the valve and the washer 
therein. The valve and leather 
washer of a screw-down tap 
is fitted with an appliance or 
the valve so made that it will 
not rotate during the screwing 
down of the valve to close it, 
but will move axially to the 
same position on the seat each 
time it is closed after opening 
it. This ensures that there will 
be no friction of the valve on 
its seat or on either side of it. 
The carrying out of the idea is 
so obvious in the drawing as to 
require no explanation.—Sep- 
tember 2nd, 1937. 





1936.—ComposiTtE PigmMENTs, The 


22nd, 
Titan Company, Inc., 111, Broadway, New York, U.S.A. 
This specification is concerned with the preparation of pig- 
ments having titanium oxide as a bas3, and gives details of 


471,829. August 


several alternative methods. Any one of the usual titanium 
dioxide pigments may be employed. It may, for example, con- 
tain phosphorus compounds, and may have been calcined in 
the presence of such compounds, as known in the industry. 
Natural barytes which has been ground, purified, bleached, and 
elutriated, thus assuring uniformity and fineness, is a satis- 
factory sourée for the barium sulphate. On the other hand, 
a blanc fixe having similar properties to the ground, purified, and 
elutriated barytes may also be used. One hundred fasten 
of the above described titanium dioxide pigment are milled in 
a porcelain ball mill for about two hours with substantially an 
equal weight of water and about 1 per cent. of its weight of 
aluminium chloride; 300 kilos. of barium sulphate BaSO,, 
either ground natural barytes or blanc fixe, are milled in a 
similar manner for about two hours with about an equal weight 
of water and about } to ? per cent. of sodium silicate, preferably 
of a ratio Na,O to SiO, of 1: 4. The two suspensions are then 
mixed in a tank. Mutual co-flocculation results through inter- 
action of the aluminium chloride and sodium silicate. The co- 
flocculated pigment particles are then separated from the 
supernatant liquor, washed and dried, preferably at a tempera- 
ture between 100 deg. and 120 deg. dent. After drying, the 
composite pigment is easily pulverised. The pigment thus pre- 
pared is a composite consisting of approximately 25 parts of 


titanium dioxide and 75 parts of barium sulphate.—September 
13th, 1937. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














To-pay. 

Inst. oF MecuanicaL ENGINEERS. — Storey’s-gate, S.W.1. 
General meeting and presidential address. 6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“Sewage Raising by Means of Pneumatic Ejectors,’’ H. A. 
Hatt. 7.30 p.m. 

Screntiric Soc. or THE Roya TEcHNICAL CoLLEGE.—George- 
street, Glasgow. ‘‘ Corrosion of Boiler Metals,” J. S. Merry and 
V. D. Kitson. 7.30 p.m. 

To-pay to Saturpay, Ocr. 23RD. 

INTERNATIONAL Motor Exuisition.—At Earl’s Court. 

Monpay, Oct. 257Tx. 

Inst. oF AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. Presidential address, Maj.-General S. Capel Peck. 
7.45 p.m. 

Inst. or Crvit ENGINEERS: NoRTHERN IRELAND Assoc.— 
Queens University, Belfast. Address by the Chairman, C. G. 
Wheeler, B.A., B.E., M. Inst. C.E. 6.15 p.m. 


Inst. oF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2- 
‘Control of Costs in an Operating Organisation,’’ a discussion: 
7 p.m. 


Inst. OF MECHANICAL ENGINEERS: GRADUATES’ SECTION.— 
Storey’s-gate, S.W.1. ‘* The Significance of Notched Bar and 
Izod Tests,” L. W. Schuster. 6.45 p.m. 

Turspay, Ocr. 26TH. 

Inst. oF ELEcTRICAL ENGINEERS : NortTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘‘ The Use of Protective Multiple 
Earthing and Earth Leakage Circuit Breakers in Rural Areas,” 
H. G. Taylor. 7 p.m. 

SHEFFIELD METALLURGICAL Soc.—198, West George-street, 
Sheffield. ‘‘ Modern Materials for Permanent Magnets,” D. A. 
Oliver. 7.30 p.m. 





WEDNEsDAY, Oct. 27TH. 

Inst. oF LocomotrvE ENGINEERS.—Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. “The Proportions of Loco- 
motive Boilers,” A. F. Webber. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
University, Sheffield. ‘‘ Racing Motor Car Design,’’ R. A. 


Railton. 7.30 p.m. 
Tuurspay, Oct. 287TH. 
Guiascow UNIVERSITY ENGINEERING Soc.—Engineering 
Dept., University, Glasgow. Presidential address. 7.30 p.m. 
Inst. oF Crvit ENGINEERS: BIRMINGHAM AND DISTRICT 


Assoc.—James Watt Memorial Inst., Birmingham. ‘‘ The 
Kincardine-on-Forth Bridge,” J. Guthrie Brown, M. Inst. C.E. 
6 p.m. 

Inst. or Civiz ENGINEERS: MANCHESTER AND DISTRICT 
Assoc. AND Inst. oF MECHANICAL ENGINEERS : NoRTH-WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘‘ Venti- 
lation with Air Conditioning in Modern Buildings,” E. R. 
Dolby. 7.15 p.m. 

Inst. oF Crvit ENGINEERS: YORKSHIRE Assoc.—Hotel 
Metropole, Leeds. Address by the Chairman, H. J. Paul, 
M. Inst. C.E., and lecture on ‘“‘ The Boulder Dam,”’ illustrated 
by film and lantern slides. 7.30 p.m. 

Inst. or StRucTURAL EnGrneers.—Inst. of Civil Engineers, 
Great George-street, S.W.1. Presidential address, Prof. J. 
Husband. 6.30 p.m. 

North - East Coast Inst. oF ENGINEERS AND SHIP- 
BUILDERS.—Scientific and Technical Inst., Corporation-road, 
Middlesbrough. Addresses by Prof. C. J. Hawkes, A. Graham, 
and E. W. Fraser Smith. 7.30 p.m. 

Frimay, Oct. 29rn. 

Inst. or Civit ENGINEERS: GLascow Assoc. or STUDENTS. 
—Inst. of Engineers and Shipbuilders in Scotland. Address 
by the Chairman, Archibald Leitch, B.Sc., M. Inst. C.E. 
7.30 p.m. 

Inst. oF PRropucTION ENGINEERS.—Mayfair Hotel, Berkeley- 
square, W.1. Annual dinner. 7.30 p.m. 

Inst. oF Sanitary ENGIneers.—Caxton Hall, 8.W.1. 
“* Principles of Flood Control and of the Regulation of Stream 
Flow as Applied to the Rivers Thames and Severn,” G. Bransby 
Williams. 6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“Submarine Telegraph Cables, their Construction and Majn- 
tenance,” H.G 8. Trowbridge. 7.30 p.m. 

MANCHESTER Assoc. or ENGINEERS.—College of Technology, 
Manchester. i ion on “ Notched Bar Impact Testing.” 
2.30 p.m. and 5.45 p.m. 

Monpay, Nov. Ist. 

ENGINEERS’ GERMAN CIRCLE.—Inst. of Mechanical Engineers, 
Storey’s-gate,S.W.1. ‘ Ausgewihlte Probleme aus der Entwick- 
lung der Magnesiumlegierungen (Elektrometall),’’ Dr.-Ing. W. 
Schmidt. 6 p.m. 





TurEspay, Nov. 2np. 

Hv Li CHEMICAL AND ENGINEERING Soc.—Hull Photographic 
Society, Grey-street, Hull. ‘‘ Solvent Recovery by Adsorption 
Process,”’ H. Griffiths. 7.45 p.m. 

Inst. of AUTOMOBILE ENGINEERS.—Royal Soc. of Arts, John- 
street, W.C.2. ‘‘ Influence of Law on Design,” Maj. E. G. 
Beaumont. 7.45 p.m. 

Inst. or Crvin ENGINEERS.—Great George-street, West- 
minster, S.W.1. Presidential Address, Mr. 8. B. Donkin. 
6 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. ‘‘ Vagaries of Internal Com- 
bustion,” Dr. J. Small. 7.30 p.m. 

WeEDNEsDAY, Nov. 3rp. 

Inst. oF Crvit ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—36, George-street, Manchester. “Protection of 
Building Structures Against Attack from Aircraft,” Col. W. 
Garforth. 6.45 p.m. 

Inst. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION.— 
Criterion Restaurant, Piccadilly, W.1. Annual conversazione 
and dance. 8 p.m. 

Tuurspay, Nov. 4TH. 

Inst. oF ELectricaL ENGINEERS.—Savoy-place, 
“Street Traffic Signals,” F.G. Tyak. 6 p.m. 

Inst. or FvueL.—Junior Inst. of Engineers, 39, Victoria-street, 
8.W.1. ‘“‘ Waste Heat Boilers,” a symposium. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: WESTERN BRANCH.— 
Merchant Venturers’ Technical College, Bristol. ‘‘ Development 
and Applications of Radiators,’ J. Coltman. 7 p.m. 

Royat Arronavuticat Soc.—Inst. Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Problems of High-speed Flight as 
Affected by Compressibility,” C. H. N. Lock. 6.30 p.m. 


W.C.2. 





Rattway Cius.-—Royal Scottish Corpn. Hall, Fetter-lane, 
E.C.4. ‘“*Some Suggested Economies and Passenger Train 
Services, L.M.S. Railway,’ V.8. Haram. 7.30 p.m. 

Fripay, Nov. 57H. 

CHEMICAL ENGINEERING Group.—Royal Technical College, 
Glasgow. ‘‘ The Alloys of the Light Metals,” Dr. C. H. Desch. 
7.45 p.m. 

Inst. or MecHanicaL ENGINEERS.—Storey’s-gate, S.W.1. 
Thomas Hawksley Lecture, ‘‘The Gas Engine and After,” 
Dr. F. W. Lanchester. 6 p.m. 

Inst. oF Propuction Eneinerers.—British Industries House, 
W.1. ‘* Pressure Die Castings,” H. Lawesky. 7.30 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
“Some Factors Governing the Choice of Industrial Drives,” 8S. 
Osbourn Shave. 7.30 p.m. 

Norru-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. ‘‘ Development of Hull 
Form of Merchant Vessels,’ Dr. G. 8. Baker. 6 p.m. 

Monpay, Nov. 8ru. 

Inst. oF ExecrricaL ENGINEERS.—Savoy-place, W.C.2. 
‘“‘ Electrode Boilers for Steam Raising,’’ Com. F. J. C. Allen, 
R.N. 7 p.m. 

Turspay, Nov. 9rn. 

Inst. oF Crvit ENGINEERS.---Great George-street, 5.W.1. 
“Combustion Efficiencies of Gas and Oil Engines,” W. A. 
Tookey. 6 p.m. 

Inst. OF ELECTRICAL ENGINEERS : NoRTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘ Modern Systems of Multi-channel 
Telephony on Cables,’ Col. A. 8. Angwin and R. A. Mack. 
7 p.m. 

Inst. oF MARINE ENGINEERS.—85, The Minories, E.C.3. 
“The A.S.E.A, Clutch for Marine Diesel Engines,” G. L. Metz. 
6 p.m. 

WeEpDNEspDAyY, Nov. l0rH. 

REINFORCED CONCRETE AssociaTiIon.—lInst. Civil Engineers, 
Great George-street, S.W.1. ‘‘ Welding in Reinforced Concrete 
Construction,” J. Cuerel. 6.30 p.m. 

Tuurspay, Nov. llru. 

Dieset Enoine Users Assoc.—Caxton Hall, 8.W.1. ‘‘ Some 
Notes on the Performance of Piston Rings in Relation to 
Medium-speed Diesel Engines,”’ F. C. Caistor. 5 p,m. 

Inst. oF MecHanicaL Enoineers: Norru-WEsSTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘ The 
Training of Personnel for Industry,’’ A. P. M. Fleming. 7.15 p.m. 

Inst. or MecuanicaL ENGINEERS: YORKSHIRE BRaNcH.— 
Visit to works of Lax and Shaw. “ Bottle Making Machinery,” 
J. Shaw. 

Fripay, Nov. 12ru. 

Inst. oF MecHanrcaL EnGIngeEeRS.—Storey’s-gate, S.W.1- 
Informal meeting. ‘“‘ Fabrication by Are Welding,” R. M- 
Gooderham. 6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, 5.W.1. 
Annual general meeting. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘“‘ Understanding the Task Instead 
of Measuring it: Work Analysis Without a Stop Watch,” E. 
Hijmans. 7.15 p.m. 

Saturpay, Nov. 131rx. 

Screntiric Soc. or THE Royat TECHNICAL COLLEGE.—-George- 
street, Glasgow. Film on “ Production of Ford Cars at Dagen- 
ham.” 7.30 p.m. 

Monpay, Nov. 15TH. 

Inst. oF ELEcTRICAL ENGINEERS : NORTH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. ‘ Street Traffic Signals,” F.G.Tyack. 7 p.m. 

Tuespay, Nov. 167TH. 

Hut CHEMICAL AND ENGINEERING Soc.—Municipal Tech- 

nical College, Park-street, Hull. ‘‘ Air Conditioning,” R. E. W. 


Butt. 7.45 p.m. 
Inst. or Crvi. ENGINEERS.—Great George-street, S.W.1. 
* Dover Train Ferry Dock,”’ G. Ellson. 6 p.m. 
WeEDNEsbDAy, Nov. 17TH. 
Inst. or Crvit ENGINEERS: MANCHESTER AND DISTRICT 


Assoc.—36, Great George-street, Manchester. ‘‘Clay as a 
Foundation Material,” G. A. Lord. 6.45 p.m. 

Inst. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION. 
Savoy-place, W.C.2. Chairman’s address, J. L. Eve. 

Tuurspay, Nov. 18ru. 

British Waterworks Assoc.—Agricultural Hall, Islington 
.. ‘* Water Supply and Town Planning,” G. H. Thiselton- 
Dyer; ‘“*The Weather and Water nine OM E. C. Bilham. 
11 a.m. Afternoon session. ‘‘ The Possibilities of the Lower 
Greensand as a Source of Water Supply for Greater London,’ 
H. Dewey ; “‘ Some General Principles Involved in the Corrosion 
and Protection of Water Mains and Services,’’ Dr. W. H. Vernon 
and Dr. F. Wormwell. 3 p.m. 


W.C.1. 


Inst. or Exectrica, ENGiINnEERS.—Savoy-place, 
‘ Electrification of the Paris-Orleans and Midi Railways,” A. 
Bachellery. 6 p.m. 

Inst. or Marine Enoinerers: Junior Section.—L.C.C. 


School of Engineering and Navigation, Poplar, E.14. ‘‘ The 
Future of the Diesel Engine,’’ W. 8. Burn. 7 p.m. 

Royat AERONAUTICAL Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ The Take-off Problem in Modern Air- 
craft Design,” H. F. Versey. 6.30 p.m. 

Fripay, Nov. 19TH. 

LIyst. of MeEcHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 

** The Mechanies of Flame and Air Jets,”’ R. F. Davis. 6 p.m. 








LAUNCHES AND TRIAL TRIPS. 


ConsvELo, steamship ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Wilson Line; dimensions, 
length 419ft. 6in. breadth, 55ft. 6in., depth 28ft. 3in.; to carry 
7000 tons deadweight. Engines, triple-expansion in conjunction 
with an exhaust turbine, pressure 225 lb. per square inch ; trial 
trip, October 15th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


A. C. Wickman, Ltd., Coventry, informs us that its Man- 
chester office address is now Century House, St. Peter’s-square, 
Manchester, 2. 

A.C.E. Macutnery, Ltd., Brixton, manufacturers of hoists 
and industrial equipment, announce that by arrangement with 
R. A. Lister and Co., Ltd., Dursley, Mr. W. J. Gibbs has joined 
their board. Mr. Gibbs has for the past seven years been on the 
executive staff of Messrs. Lister’s. 

THE Copper DEVELOPMENT ASSOCIATION announces. that 
Mr. D. P. C. Neave, who has been General Manager and Secretary 
of the Association since its inception in 1933, is resigning at the 
end of the present year. Mr. G. W. Preston, the Association’s 
Electrical Engineer, has been appointed to become General 
Manager, and Dr. 8S. Baker, now Assistant Secretary, will 
become Secretary. 
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A Seven-Day Journal. 


Location of Industry. 


THE meetings of the Royal Commission on the 
Location of Industry were resumed at the Institution 
of Civil Engineers on Tuesday and Wednesday, 
October 19th and 20th, under the chairmanship of 
Sir Montague Barlow. A memorandum was sub- 
mitted by Mr. W. Palmer, Secondary Secretary, 
and other officials of the Board of Trade. It stated 
that, generally speaking, the distribution of industry 
over the whole of Great Britain was fairly even 
with close concentration in Greater London and in 
Lancashire. These two areas, although only about 
5 per cent. of the whole, were responsible for over 
one-third of the industrial activity of the country. 
The second greatest density of industrial population 
was in the West Midlands, the West Riding, and the 
South-West of Scotland. These five regions, which 
cover about one-twelfth of the area of the country, 
were responsible for five-eighths of its industry. 
Those industries using electricity instead of coal 
were generally to be found in proximity to their 
markets, while where highly skilled or highly 
specialised work was necessary the industry was 
generally situated where supplies of suitable labour 
available. Additional causes of the great 


were 
expansion which had taken place during recent years 
in the lighter branches of engineering in the 


Creater London area were probably to be found in 
the reduction of power charges arising out of the 
more economical utilisation of coal, and out of 
developments in the use of electricity. Changes in 
engineering technique, such as the introduction of 
automatic and semi-automatic machinery, were 
also responsible. On Wednesday morning, further 
evidence from the Board of Trade was submitted. 
In this evidence the importance of encouraging 
industrialists who might be concerned with the 
establishment of new works was emphasised, and 
it was pointed out that the successful development 
of an industry in a particular locality might some- 
times be due not so much to the advantage of 
geographical situation as to the personality, enter- 
prise and determination of the individual business 
man. The Commission adjourned till Thursday, 
November 4th, when a private session will be held 
at the Treasury, which will be followed by a public 
session on Friday, November 5th, and again on 
November 17th and 18th, at the Institution of Civil 
Engineers. 


Waterloo Bridge. 


THE London County Council announces that work 
on the construction of the new Waterloo bridge is 
about to begin. The contractors for the new bridge, 
Peter Lind and Co., Ltd., of Central Buildings, 
Westminster, have already placed orders for a large 
amount of material, including Empire timber in 
considerable quantity and steelwork for the temporary 
stagings in the river, and several hundred tons of 
steel sheet piling for the cofferdams within which 
the river piers will be built. Work is to begin imme- 
diately on the erection of a crane gantry across the 
river. On this gantry large travelling cranes will 
operate so as to command the whole of the site of 
the new bridge. The contract time for the completion 
of the work is 2} years. After the bridge is com- 
pleted the existing temporary structure will be 
demolished, the contract time for demolition being 
nine months. In preparation for the construction 
of the new bridge, work has been proceeding for 
some months on the difficult task of re-aligning a 
short part of the tram subway leading from the 
Victoria Embankment to Kingsway. This alteration 
was necessary in order to bring the tunnel entrance 
centrally between the twin supporting members of 
the Embankment span of the new bridge. The work 
is approaching completion and the trams were 
diverted to the new portion of the subway on 
September 19th. Other works which have been 
carried out in preparation for the new bridge include 
the raising by over 5ft. of the north end of the 
temporary bridge and the slewing of the south end 
of it some 34ft. to the east, in order to make room 
for the shore ends of the new bridge. 


Proposed Jarrow Steel Works. 


In a Journal note of June 25th we referred to the 
proposed formation of a new Jarrow steel works, 
which was announced by the President of the Board 
of Trade in the House of Commons on June 22nd, 
and was commented upon by Mr. Clive Cookson, the 
chairman of the Consett Iron Company, Ltd., at the 
annual meeting of that company, held in Newcastle- 
upon-Tyne on June 17th. On Wednesday, October 
20th, the Commissioner for the Special Areas of 
England and Wales announced that he had arranged 
to lease the land he is acquiring at Jarrow to a new 
company which is being formed to build and to operate 
a plant for the manufacture and rolling of steel. In 
order to induce the company to establish the proposed 
undertaking at Jarrow, the Commissioner has offered 
it contributions in respect of rent, rates, and income 








tax under the powers conferred on him by the Special 
Areas (Amendment) Act, 1937, and the Treasury has 
agreed to the Commissioner’s recommendation for 
remission of National Defence Contribution. The 
Treasury has agreed to provide loan money from the 
fund created under the above Act, and the Nuffield 
Trustees are taking a large number of shares. The 
balance of the total capital of £1,000,000 required 
for the proposed undertaking is being subscribed in 
part by the Consett Iron Company, Ltd., and in part 
through the intermediary of the Bankers’ Industrial 
Development Company. As recorded in the Journal 
note above referred to, it is proposed that the chair- 
man of the new company should be Mr. C. Bruce 
Gardner. 


Treforest Trading Estate. 


THE South Wales and Monmouthshire Trading 
Estates, Ltd., was opened by the Duke of Kent on 
Wednesday, October 20th. It is a Government- 
assisted scheme to promote new industries in South 
Wales, and covers an area of 165 acres, destined to 
accommodate some fifty factories. One of the largest 
which is nearing completion has a floor area of 
100,000 square feet, and will be oceupied in the manu- 
facture of a finished paper product known as ** coated 
board.”’ Others in the course of erection are for the 
manufacture of leather and engineering products, 
also CO, refrigerant known as “ dry ice,” on a large 
scale. There is also a printing works, and several 
other factories. The Ministry of Labour has obtained 
a site to establish a training centre, and already 
inquiries for factory sites have been made from a 
large number of firms for widely varying products. 
Altogether, fifteen factories are now under construc- 
tion, with half a dozen more in the design stage. The 
Glamorgan County Council is constructing a new 
double road, 80ft. wide and one mile in length, which 
passes through the estate, at a cost of £90,000. 
Until recently the land on which the trading estate 
is being built was an undeveloped area, but in the 
short space of seven months, the level of the low- 
lying land has been raised, flood embankments built, 
and sewers, roads, and railways, and accommodation 
bridges nearly completed. Aboutthree milesof railway 
track is under construction, including marshalling 
and factory sidings, with the usual turnouts and cross- 
overs. The several phases of the work are now rapidly 
nearing completion, and it is hoped that the scheme, 
for which the contractor’s local staff engaged and 
trained unemployed local men, will be handed over 
in its entirety before December. The main contractors 
for civil engineering works are the Holborn Con- 
struction Company, Ltd., and the consulting engi- 
neers are Sir Alexander Gibb and Partners. 


National Shipbuilders’ Security Ltd. 


THE report of the directors of National Shipbuilders’ 
Security, Ltd., to be submitted at the general meeting 
on November 4th, states that during the year under 
review the purchase of the following establishments 
has been completed, namely, the Egis shipyard of 
William Gray and Co., Ltd., at Sunderland; the 
shipyard of the London and Montrose Shipbuilding 
and Repairing Company, Ltd., at Montrose; and 
the Wivenhoe shipyard at Wivenhoe. The Egis ship- 
yard is being maintained on a “ care and mainten- 
ance”’ basis, and a restrictive convenant against 
shipbuilding has been acquired over the Graythorp- 
on-Tees yard of William Gray and Co., Ltd. The 
sites disposed of in the period under review include 
that at Lowestoft, lately belonging to John Chambers, 
Ltd.; that at Hull, lately belonging to Earle’s Ship- 
building and Engineering Company, Ltd.; and that 
at Dumbarton, lately belonging to A. McMillan and 
Son, Ltd.; and negotiations are in hand for the sale 
of other properties. Since the close of the financial 
year a restrictive convenant against shipbuilding 
has been acquired over the Chepstow yard of the Fair- 
field Shipbuilding and Engineering Company, Ltd., 
at Chepstow, in the county of Monmouth. 


The F.B.I. and the Science Museum. 


At a recent meeting of the Grand Council of the 
Federation of British Industries, Mr. A. P. M. Fleming, 
who represents the Federation on the Advisory 
Council of the South Kensington Science Museum, 
appealed for the support of the F.B.I. for certain 
recommendations which the Advisory Council was 
making to His Majesty’s Government. In 1910, he 
said, the Government appointed a committee to 
consider the erection of a museum dealing with scien- 
tifie discovery and the application of science to 
industry. That Committee recommended that build- 
ings consisting of three blocks should be built, the 
first to be started forthwith (1912), and the others 
to follow on as soon as the first block was ready for 
occupation. Unfortunately, the block which at 
present houses the Science Museum was not com- 
pleted until 1928, and the other blocks have not been 
begun. As a consequence, not only is there extremely 





acute congestion in the present block, but there are 
many articles in store which should rightly be 
exhibited. There are also many additions still to he 
acquired if the collection is to represent a satisfactory 
record of the various branches of science and indus- 
trial development up to the present day. Additional 
space is also required for holding special temporary 
exhibitions for trade uses, to which manufactured 
products are being put in modern life, and the signi- 
ficance and value of science in industry to the com- 
munity. Moreover, modern research promises a 
continued increase in the number of subjects and 
aspects of industrial progress calling for presentation. 
The Advisory Committee proposes to recommend 
that the whole of the site bounded by the eastern 
wall of the existing museum, and by Exhibition-road, 
Imperial Institute-road, and Queens-gate, be finally 
allocated to the Science Museum. The Federation 
approved of the case made out for increased space 
for the Science Museum, and a letter has heen sent 
to the President of the Board of Education strongly 
supporting the recommendations of the Advisory 
Council. 


New Anchor Line Ships. 


AN important addition to the fleet of the Anchor 
Line, Ltd., has been made by the completion of the 
new motorship “ Circassia,” which yesterday (Thurs- 
day, October 28th) inaugurated the company’s 
accelerated service to India. On Saturday, October 
23rd, the new liner left Glasgow for Liverpool with a 
party of guests. The weather was good and an oppor- 
tunity was afforded to inspect the special arrange- 
ments made for the Indian trade, which were favour- 
ably commented upon. The “ Circassia ” is the first 
of two ships. Her sister, the “ Cilicia,” was launched 
from the Govan yard of the Fairfield Shipbuilding and 
Engineering Company, Ltd., on Thursday. October 
21st. The liners have a length of 506ft., with a 
moulded breadth of 66ft. and a moulded depth to 
the upper deck of 35ft. 6in. The loaded draught is 
27ft., with a measurement of 11,200 tons. The dead- 
weight carrying capacity is 7990 tons, and there is 
accommodation for 321 first-class passengers. The 
propelling machinery comprises a twin-screw arrange- 
ment of Fairfield-Doxford opposed-piston two-cycle 
engines, each with a designed output of 5700 S.H.P., 
giving a service speed of 164 knots. Power for the 
auxiliaries is provided by three oil-electric gene- 
rator sets, and there is an exhaust gas boiler of the 
composite type designed to utilise the exhaust gases 
from the main engines or to burn oil fuel. This boiler 
supplies the necessary steam for the heating of the 
accommodation spaces and other domestic services. 
Speaking at a dinner held on Saturday evening, Mr. 
Philip Runciman, the chairman of the Anchor Line, 
Ltd., said that the directors had decided to put on a 
first-class service to Bombay in twenty days, and that 
the ‘‘ Britannia” was to be improved and speeded 
up to run with the “ Circassia’ and the “ Cilicia.” 
The directors were also planning to speed up the 
Atlantic service of the company and to bring the 
Atlantic ships right up to date at the earliest possible 
moment. 


New L.M.S. Dynamometer Tests. 


PARTICULARS are now available of further perform- 
ances which were established by a test train of 
standard coaching stock, hauled by a standard three- 
cylinder locomotive of the “ Jubilee” 5 X P 4-6-0 
type, during dynamometer trials over certain main 
lines of the Midland and Northern Divisions of the 
L.M.S. Railway on October 12-15th inclusive, 
between Bristol to Leeds and Leeds to Glasgow. On 
these trials a nine-coach train, including a dynamo- 
meter car, of 302 tons was employed throughout, the 
engine on all the tests being No. 5660, ‘* Rooke,” 
which is fitted with a speed indicator. From the 
point of view of locomotive performance, the out- 
standing feature of the trials was undoubtedly the 
Carlisle-Leeds journey on October 14th, when the 
running over a mountainous route was of an unprece- 
dented nature. Starting trom Carlisle, Lazonby, 
15-5 miles, was passed in 17 min. 26 sec. (schedule 
19 min.), and Appleby, 30-8 miles, in 30 min. 20 sec. 
(schedule 35 min.), or in less than ‘‘ even time ” from 
Carlisle. Attaining 77} m.p.h. in the short dip down 
to Ormside, the train then went up the 15-1 miles to 
Ais Gill in 16 min. 15 sec., with a final minimum speed 
of 464 m.p.h. on the 1 in 86 gradient before the 
Summit. ‘This exceptional effort took the train past 
Ais Gill Summit, 48-4 miles, in 48 min. 36 sec., com- 
pared with a test schedule of 59 min., and with a 
fastest regular timing of 64 min. Despite the most 
careful downhill running after Ais Gill, with no 
maximum speed higher than 76 m.p.h., Hellifield 
(76-8 miles) was passed in 74 min. 8 sec. (schedule 
85 min.). Between Hellifield and Leeds three perma- 
nent way and several service slacks were observed, 
but Leeds (113 miles) was reached in 116 min., com- 
pared with the test schedule of 125 min. and with the 
present fastest non-stop timing of 134 min. 
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Earls Court Exhibition Building. 


By ROBERT J. SIDDALL, A:M. Inst. C.E. 
No. 
(Continued from page 439, October 22nd.) 


N the first article of this series, the scheme of the 
building and some of the problems presented were 
discussed. In this article the question of closing up the 
railway cuttings intersecting the site and the other 
necessary work required to prepare the ground will be 
dealt with. It is an interesting example of the develop- 
ment of London in the matter of railway transporta- 
tion that although the area affected was originally 
an exhibition site, the ground was intersected as 
shown on the plans, Figs. 5 and 6, by numerous 
railway cuttings not present when the old Earls 
Court Exhibition was at the height of its fame. 

A word as to the original Exhibition will be of 
interest from the historical point of view. In the 
Golden Jubilee year of 1887 Mr. John Robinson 
Whitley first opened it to the public as a “ giant 
spectacle of American industry, education, art, 
and science.” The site which he made use of was then 
a stretch of more or less derelict market gardens. 
Various side-shows, mostly novelties at that time, 
were installed, including a very early form of ** switch- 
back,” and an American bar where the cocktail was 
served, perhaps for the first tume in this country! 
In a few years the Earls Court Exhibition became 
established as a permanent feature of London life. 
The switchback was a permanent institution, the 
setting of which was changed from year to year to 
render it appropriate to the purpose of the Exhibition. 
Another feature was the * water,” represented by a 
large pond, on which aquatic performances and 
scenic displays were held. This pond also became 
one of the permanent assets, and when the new build- 
ing was in course of construction traces of it were 
encountered and were an additional complication in 
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laying out the foundations. In 1893 a Water Exhibi- 
tion was held, and the “* water chute ”’ was introduced 
to the public. In 1894 an Industrial Exhibition took 





Section X.X. applies 
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place, and the famous Great Wheel, 300ft. in dia- 
meter, was constructed. It is interesting to recall 
that in 1901 was introduced the ** Reno Inclined 
Blevator, a cleverly contrived piece of mechanism, 
which enables visitors to ascend without fatigue and 
in comfort to the Central Hall.” Surely this must 
have been one of the first moving stairways or 
escalators in this country. In 1904 an Italian 
Exhibition was held, at which for no very apparent 
reason were introduced as side shows the “ electro- 
phone,” by which listeners could hear the dialogue 
of certain London theatres, and Sir Hiram Maxim’s 
captive flying machines. With the opening of the 
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Fic. 6—DETAIL OF ROOF CONSTRUCTION AT THE WARWICK-ROAD ENTRANCE 
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White City in 1908 the popularity of Earls Court | show the general character of the work and the | cross-over of the existing tunnels. This foundation 
declined, although it was still in operation in 1914. | girders in position over the railway lines. had to be carried down below the level of the lowest 
The declaration of war, however, put an end to its The handling and demolition of existing bridges | tunnel, and the ground under-cut so as to enlarge 
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FiG. 7-SUBWAY FROM EARLS COURT STATION TO THE WARWICK-ROAD ENTRANCE 
original purpose, and it was taken over by the Govern- | over the tracks, the excavation and retaining walls| the bearing area for the columns. In order to avoid 


ment as a concentration camp for Belgian refugees. | for the eOnerete and steel erection, and the handling of | the dead load of back-filling around the column itself, 
At the end of the war the site was used by the Army | shuttering was carried out expeditiously by means!the sides of the excavation were held up by per- 
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PLAN 
FiG. 8—LONGITUDINAL SECTION AND PLAN OF SUBWAY UNDER EARLS COURT STATION PLATFORM 


Disposals Board. Its final use was as a dumping] of 15-ton travelling derricks. The construction of} manent reinforced concrete walls, walings, and struts. 
ground for London buses. some of the foundations of the building, where these Among the most important alterations to the Earls 
could be done conveniently in conjunction with the | Court Station was the construction of the new sub- 
RAILWAY CONNECTIONS. 
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The work of connecting the new exhibition build- Sen Te: yeaah stdayes.e cg denon Sr a6x188.8.8 25" nent 
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two sections—first, the enclosing of the existing : siahins When —— 
railway tracks already referred to, which were in open es er se 
cutting on the site of the building, and the approaches ameskEt Dias 















to it; and, secondly, the alterations to the existing 
station and the construction of a new subway and 
covered way from the station to the exhibition site 
and the reconstruction of the station buildings. 

The normal construction for covering the tracks, 
which is shown in Fig. 5, was a mass concrete retain- 
ing wall at either side, the roof being supported 
by rolled steel joists, the bottom flanges of which 
were cased in concrete before being placed in position. 
The deck construction consisted of rolled steel joists 
encased in concrete with reinforced concrete slabs 
between, the work having to be carried out without 
any interruption to traffic. 

For portions of the tunnel, the retaining walls 
had to be made much heavier with counterforts at 
the back, in order to carry the foundations for the 
building, but, in general, the idea was to keep the 
foundations for the building separate from the tunnel 
roof. 

At the south and east ends of the site, where junc- % = se 
tions occurred in the tracks, in addition to the retain- 200 namp D7! Wo2 Platform CANTILEVER CONSTRUCTION OVER passa SECTION AT Z-Z 
ing walls at the sides, stanchion foundations were ea ecilabs PLAN Edge H.T. CABLE DUCT. aT VY 
constructed between tracks, the foundations having LOUTERIGAL SECTION X-K or 
to go down in some cases as much as 1l5ft. below FIG. 9—SECTIONS THROUGH SUBWAY UNDER STATION PLATFORM 
track level until suitable strata were reached. The 
roof construction at the Warwick-road entrance is | covering in of the railway, was proceeded with. The | way, shown in Fig. 7, from the existing station. It may 
shown in the drawing reproduced in Fig. 6, while | most interesting of these foundations was the one|be divided into three sections. The first was the 
the two engravings (Figs. 12 and 13) on page 476| which occurred in the triangular area formed by the| sinking of an escalator shaft on the exhibition 
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side of Warwick-road, and then tunnelling below War- 
wick-road with little cover between the crown of the 
tunnel and the invert of the Counters Creek sewer 
which passed along this road, and continued under 
the sub-station. The second portion was constructed 
in “cut and cover’ between the end of the tunnel 
and the western end of the plaitorm. The third 
section entailed the construction underneath the 





The contractors were allowed to board off a small 
area of the platform during the construction of this 
work and a pit was sunk inside the barrier. From 
this open excavation, a trench, about 10ft. wide, was 
cut down the centre of the platform, roofed by the 
temporary platform deck. Froni this central trench, 
headings were driven sideways underneath the plat- 
form wall and underneath the track. At the end of 








FiG. 10—TIMBERING FOR ESCALATOR CHAMBER 


platform and the adjoming tracks of the remainder 
of the subway. The tunnel portion was constructed 
by driving an 8ft. pilot heading. The ground above 
this pilot heading was consolidated by the “ Joosten ”’ 
process, a few rings at a time and the tunnel enlarged 
to the finished diameter of 16ft. The construction 
uriderneath the platform is arranged, as shown on the 





FiG. 11—TIMBERING BELOW PLATFORM 


cross section in Fig. 9 and the longitudinal section, 
Fig. 8. : 

The method of carrying out this work was to take 
up (in stages) most of the permanent platform surface 
and to substitute a temporary timber decking carried 
on rolled steel joists spanning between the platform 
walls which had previously been trimmed down to a 
suitable level. 








AND TUNNELS BELOW PLATFORM AND TRACKS 
these headings, which were at 15ft. centres and 7ft. 6in. 
wide, a wall was constructed which formed part of 
the side wall of the subway. From the bottom of 
these headings the excavation for the stanchion 
foundations was carried out and the stanchion founda- 
tions concreted. After the foundations had been 
constructed, the stanchions were erected, together 
with the longitudinal girder which carried the plat- 
form wall. The weight of the temporary deck was 
transferred to the permanent steelwork, and this 
enabled the dumpling between the side headings to 
be excavated and the side walls of the chamber to be 
completed. The retaiming wail forming the sides of 
the lower machine chamber was constructed in trench 
between the stanchion foundations, and the dumpling 
between these was subsequently excavated. Posses- 
sion of one track was obtainable on Sundays and the 
roof of the subway, where it came underneath the 
track, was constructed then, when a considerable 
length of track could be pulled out and the roof steel- 
work placed, the roof concreted, and the track replaced 
before running for the next day. Figs. 10 and 11 give 
some idea of the difficulties of construction under- 
neath the platform and track. 

The shuttering for the platform deck was hung from 
the joists supporting the timber deck. The concreting 
of the platform was carried out at week-ends in 
sections. 

The construction of the subway chamber under- 
neath the tracks and platforms involved a great deal 
of work during non-traftic hours, which required 
very careful organisation to ensure that the amount 
of work undertaken could be completed in the 
required time. 

The construction of new entrance buildings from 
Warwick-road, a new covered way parallel to the 
existing one, and a new footbridge was also carried 
out at the same time, the only interference to pas- 
senger traffic being the closing of the Warwick-road 
entrance occasionally on Sundays. 

The work described above was carried out on behalf 
of the London Passenger Transport Board by Sir 
Robert McAlpine and Sons (London), Ltd. 

(To be continued.) 








Torpedo Craft.’ 


By SIR JOHN E. THORNYCROFT. 


peer torpedo boats were divided into two dis- 
tinct classes, boats which were supposed to be 
large enough to keep at sea, and on which the crews 
could live, and smaller ones (called second-class), 
which were ¢arried on the decks of the larger warships 
like her other boats, and could be hoisted out to make 
their attack when the opportunity arose. The idea 
of taking flotillas of small boats for attack in distant 
places was developed, and special carriers, or mother 
ships, of different designs were built. 

In early days the range of guns and rapidity of fire 
were not very great, and the torpedo boat wasregarded 


_* Abstracted from the Presidential Address to the Institution 
of Mechanical Engineers. Friday, 22nd October, 1937, 








as an undoubted menace to the battleship and cruiser, 
with the result that the Continental navies built them 
in large numbers, and the sea-keeping types were 
increased in size and speed from year to year. 

By 1892 the French Navy had such large numbers 
that the British Admiralty came to the conclusion 
that it was necessary to build some considerable class 
of vessel specially to combat them (the torpedo gun- 
boats and other classes having proved unsatisfactory), 
and decided that what was in reality a larger and 
faster torpedo boat, armed with guns, would be 
best for the purpose. For the want of a better name, 
this class were called torpedo-boat destroyers, or 
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Of course, foreign navies very soon began to 
build similar craft. The smaller torpedo boats were 
no longer built in any nunfbers and the destroyers 
were fitted with a powerful torpedo armament, as 
well as guns, so that they were able to perform the 
old réle of the torpedo boats as well as fight each 
other with their gun armament. 

By 1914 the destroyer had developed to a vessel of 
about 1000 tons and 30,000 H.P., carrying 4in. guns 
and 2lin. torpedoes. It is obvious that, during the 
thirty-eight years that had elapsed since the 
‘** Lightning,” the No. 1 Torpedo Boat of the British 
Navy, was built nearly sixty years ago, mechanical 
engineers, not only in this country, but abroad must 
have been very actively employed to have produced 
boats equipped with so many new developments and 
giving such good performances. 

It is generally easier to experiment on a compara- 
tively small scale. It certainly happened that all the 
major changes which have taken place in the pro- 
selling machinery of ships during the last half- 
ventury were first tried and developed in torpedo 
boats and destroyers. Closed stokeholds, forced 
draught, water-tube boilers, and steam turbines will 
occur to everyone. Later on, I will say something 
about other things, and some of the difficulties that 
had to be overcome before they were successful. 

I will mention now two items which may seem 
rather trivial in themselves, but which were quite 
novel at the time they were designed for use with 
these first torpedo boats, namely, a window wiper 
for the conning towers, which acted in the same way 
as those in use on every car to-day, and a self-draining 
valve, which would allow the water to run out of 
the bilge when the boat was travelling at high speed, 
which is fitted in enormous numbers in high-speed 
launches to-day. 

You may be interested to know how the idea of 
running the water through a suitable aperture in the 
bottom originated. Some of the very earliest torpedo 
boats had been in action, and rifle bullets (which were 
of considerable diameter in those days) were fired 
from the high side of the deck of the vessel which was 
being attacked, down through the bilge plates of the 
torpedo boat. The torpedo boats succeeded in getting 
away, and those on board were surprised to find that, 
while there were a number of holes in the bottom of 
the boat, the water did not flow in when she was 
travelling at a high speed. Hence arose the idea of 
the patent of the automatic bilge bailer. 

While not overlooking the part played by the naval 
architect, I think mechanical engineers may be 
regarded as mainly responsible for the very great 
increases in speed and efficiency of ships that have 
been so remarkable in the last half-century. 

The launch “ Miranda,” built in 1870, and a 
rather larger boat, the “‘ Gitana,”’ built a year or two 
after, may be looked upon as the forerunners of the 
torpedo boat. The “ Miranda” had a speed of 
18 m.p.h., which was about double that of the average 
launch of the same dimensions. Inasmuch as she 
was non-condensing, and the draught was produced 
by the blast in the funnel and the boiler fed by an 
injector, her machinery was very similar to a locomo- 
tive. Sister boats were used in the Russo-Turkish 
War in 1876. 

The “ Lightning,” the No. 1 Torpedo Boat of the 
British Navy, was a mere modification of the 
“Gitana.”” The “ Lightning’’ was a vessel 8Ift. 
in length, of 400 I.H.P., and about 30 tons displace- 
ment, and a speed of 184 knots, the engines running 
at 350 r.p.m. To give this performance about 100 Ib. 
of coal per hour was burnt per square foot of fire- 
grate, with a forced draught of about 6in. of water 
pressure. 

For ten years or so after the * Lightning ” 
built there was no great change in the design of 
machinery, but the size and power were increased, 
and, after having shown what could be done with 
these small craft, the same sort of practice was 
applied to much larger vessels. The locomotive 
boiler, which at first seemed satisfactory in boats, 
soon began to show its disabilities, and, while those 
fitted in torpedo boats gave a good deal of trouble due 
to leaky tubes, those fitted in larger vessels were 
bad failures. 

In 1885 torpedo boats were fitted with water-tube 
boilers. The results were so successful that it was 
soon recognised that the locomotive boiler was no 
longer good enough for torpedo boats, and experi- 
ments were commenced in this country and on the 
Continent with different designs of water-tube boilers. 
Water-tube boilers had, of course, been tried for 
marine work long before, but had always failed from 
one cause or another. At the present day it seems 
difficult to realise that it was impossible to get good 
solid-drawn tubes, and, while lap-welded tubes might 
be all right for a trial trip, they were found to corrode 
and lasted a very short time. To get over this diffi- 
culty brass and copper tubes were tried, but they 
did not prove satisfactory, and there was a return to 
steel. By degrees the tube makers learned to make 
good tubes, and, in a few years, water-tube boilers 
became the standard practice for all torpedo boats 
and similar craft. About 21 or 22 knots was the best 
speed which had been obtained with locomotive 
boilers; the introduction of the water-tube boiler 
at once increased it to 26 knots. 

The troubles with locomotive boilers had not 
encouraged builders greatly to increase steam pres- 
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sures, but, with the success of the water-tube boiler, 
pressures were at once put up and triple-expansion 
engines came into general use. 

The first ships of the destroyer class that I have 
already mentioned were built in 1892 ; the “‘ Daring ” 
and ‘ Decoy,” ‘‘ Havock,” and ‘“‘ Hornet ’’ were the 
first of them. They were vessels of about double the 
size and power of torpedo boats, had twin-screw 
machinery developing about 4000 H.P., with a 
nominal speed of 27 knots, but the best of them 
considerably more. The machinery was of the four- 
cylinder, triple-expansion type, with three or more 
water-tube boilers. It was during the development 
of designs of these boats, and of the 30-knot class 
which followed, that automatic feed regulation as 
we now know it was first successfully applied to 
marine boilers in this country. 

I think if I read to you an extract from a paper 

read before the Royal United Service Institution 
in 1895, in which the engine and boiler-rooms of 
torpedo boats and destroyers were referred to, it 
will help you to realise the conditions then. Making 
a comparison between the attention which it was 
necessary to give the high-speed, highly stressed 
machinery in the torpedo boat with that of slow- 
running engines, the writer said: “Any want of 
adjustment in the engine can be detected by sound, 
by feeling, or by sight, and this is the order in which 
the senses are of importance for the engine driver. 
In the slow movement of the engine all the sounds 
can be identified, the motion is not so rapid as to 
prevent any part from being felt with but little danger 
to the skilful hand, and it can be seen at what part 
of the revolution any particular new noise takes 
place ; in this way its cause may often be detected 
and a suitable remedy devised. 
“If we turn from this comfortable-working heavy 
engine to the high-speed torpedo boat engine workingat 
its highest power, we then note that the sound in 
the engine-room is confused by the addition of a 
number of auxiliary engines, each adding its own 
particular series of sounds to the now at least three 
cylinders of the main engine, and all these engines 
making a confusion which is further complicated 
by the fact that the auxiliary engines in their rate 
of working keep no constant ratio to each other or 
the main engines ; they may be considered as part 
of an orchestra having a separate conductor for each 
instrument. Now take the next important sense 
for the engine driver feeling. The engines are revolv- 
ing, say, 400 revolutions in a minute, and the 
important moving parts must be touched by the 
fingers, and any change of temperature detected 
promptly. If this is not done heating may ensue, 
which may oblige the engines to be stopped. In this 
rapid working the eye is even put to a great dis- 
advantage. The motion is so rapid that no particular 
position of any working part can be assigned to it, 
while spray of water and oil is thrown in the eyes and 
the vision temporarily impaired. 

‘* However, this description only applies to running 
at the, highest speed, for when the speed is reduced 
to that used for ordinary cruising, the stresses on 
the parts are so small that the complicated machine 
has few parts which require special attention, and 
all comes under easy control. 

“In the stokehold, also, there is a great contrast 
between full speed and cruising. The latter only 
involves the use of, perhaps, half the boilers, working 
so easily that the fires are dull and continue to do 
their work without any attention. 

** At full power the firing scarcely ceases, and the 
forced draught gives such a high temperature in 
the furnaces as to render the light blinding and painful 
to the eyes, making the use of coloured glass necessary 
to protect the eyes when examining the furnace to 
see in what part the fuel is most required. The 
space for stoking is limited, and the coal bunkers, 
being small, cannot afford convenient room for the 
coal being rapidly trimmed from them. The very 
large amount of air passing through the stokehold 
causes the coal dust to be carried about so as to be 
most unpleasant. In all this dust and hurry the 
water level and steam pressure must be attentively 
watched, and we owe much to our stokers for per- 
forming these duties, which are of the first importance 
for the speed and safety of the boat.” 

Shortly before the change over to turbines, torpedo 
boats were built with the main engines enclosed 
and fitted with forced lubrication. Had not the 
turbine arrived there can be little doubt that this 
would have been general practice, notwithstanding 
the increased weight and height which were required. 

A great deal was learned about screw propeller 
design from the destroyer trials, and it was during 
these trials that the conditions governing what is 
now known as cavitation were clearly established. 

By 1900 Sir Charles Parsons had proved the marine 
steam turbine a success. The Navy again wanted to 
get ahead of Continental rivals (this time the Germans) 
and it was decided by Lord Fisher’s committee, which 
produced the ‘‘ Dreadnought” design, to build 
larger and more powerful destroyers and _ utilise 
turbines instead of reciprocating engines. But this 
was not the only change. Oil fuel had been shown to 
possess so many advantages that it was to be used 
instead of coal. What was known as the “ Tribal ” 
class of destroyers were ordered with a guaranteed 
speed of 33 knots and a nominal horse-power of 
15,000. The “ Tartar,’ the fastest of them, did over 





35 knots. The turbines proved a complete success, 
but, without oil fuel, this performance could not 
have been obtained, no matter what the type of 
boiler. A forced-draught stokehold burning coal 
could only be run successfully with a highly trained 
crew, and then only with the best coal. When burned 
at the rate of 70 lb. to 80 lb. per square foot of grate, 
it was not possible to continue for more than about 
three hours without the bars becoming clinkered up. 
With oil firing, not only can steam be maintained as 
long as the fuel lasts, but one man can do the work of 
half a dozen and the stokehold is quite clean and com- 
fortable. 

Shortly before 1914 the economies due to superheat 
on land turbines had been found to be so great that 
boilers were fitted with superheaters in some of the 
destroyers. It is obviously more difficult to arrange 
for superheat in a marine turbine, which has occa- 
sionally to be reversed by introducing steam quite 
suddenly at its cold end, than in a turbine which 
always runs in the same direction, and can be slowly 
warmed up, as is the case with turbines on shore. 
The necessity for building boats quickly and avoiding 
unnecessary risks during the war period, put an end 
for the time to further developments with superheat. 

In 1925 the British Admiralty ordered two experi- 
mental destroyers, both of which had boilers with 
superheaters. The larger of them, the “‘ Amazon,” 
was about the same size as the vessels built since, and 
her auxiliaries were practically all turbine-driven. 
The power was about 40,000 H.P., and the steam was 
generated by three boilers. You will see that the 
boiler units had increased very much in size. They 
have been increased even more latterly, and powers 
as great as 40,000 H.P. are being developed by only 
two boilers. Reducing the number, of course, greatly 
simplifies the piping arrangements, &c. 

The late Sir Charles Parsons advocated higher 
pressures and superheat, believing that it should be 
possible to obtain as high an efficiency with turbine 
machinery as with internal combustion engines, and 
in 1928 the “‘ Acheron ” was built to work at 500 lb. 
per square inch pressure and 730 deg. Fah. total 
temperature. The result obtained showed what could 
be done and the experiment resulted in pressures 
being increased, though not to quite such an extent. 

I mentioned that Sir Charles Parsons considered 
it should be possible for.turbine machinery to com- 
pete with internal combustion engines in economy. 
It may be asked why no attempt was made to fit a 
torpedo boat or destroyer with internal combustion 
engines. The answer is that they cannot be made 
light enough. Internal combustion engines of con- 
siderable power have been employed in submarines 
for a long time, but they are much too heavy to drive 
a surface torpedo boat. The lightest that were used 
during the war period gave only about 20 H.P. per 
ton, whereas steam turbine machinery gave 60 H.P. 

By the use of supercharging and higher speeds of 
revolution, engines developing up to 1000 H.P. or 
1500 H.P. are being built which are considerably 
lighter, but there seems no prospect of*any internal 
combustion engine being available which can compete 
with turbine machinery where tens of thousands of 
horse-power are required with the light weight which 
is necessary in vessels of the destroyer class. 


Coastat Motor Boats. 


I have described how the small torpedo boat by 
1914 had developed to a size of about 1000 tons, and 
become a powerful and expensive unit. During the 
early stages of the war there would have been oppor- 
tunities for torpedo attack if it had not been that 
mine fields prevented vessels of the size of destroyers 
getting to the objective. Hence it was natural that 
naval officers should desire some light-draught small 
torpedo boat which would be able to go over the 
mine fields. 

Since the early days of the steam torpedo boat, the 
light petrol engine had enabled launches to be built 
of more than double the speed, and small motor 
torpedo boats had actually been experimented with. 
It was decided to build the smallest possible boats 
that could take an 18in. torpedo, carry them in the 
davits of light cruisers, and put them in the water 
where an attack was required. 

The first of these boats having proved successful, 
larger ones, 55ft. in length, to take two torpedoes, were 
built. I should like to mention that when ordered, 
they were called motor torpedo boats, but it was con- 
sidered undesirable that it should be generally known 
that such things existed, so the name coastal motor 
boats was given to them. Carrying a load of rather 
over 2 tons of torpedoes and other ammunition, and 
developing a speed of about 40 knots, they were a 
very great advance on anything of the sort which had 
been built before. Towards the end of the war a 
limited number of even larger boats, 70ft. in length, 
carrying a load of 5 tons of torpedoes or mines, were 
built. 

There is no time to go into the design of these 
boats in any detail, but I would explain that their 
high speed depended not only on their light machinery 
(consisting of specially designed twelve-cylinder 
““V” type engines very similar to some types used 
in aeroplanes, but having special features suitable 
for work in boats, and not running at such a high 
rating), but also on the fact that the power-weight 
ratio of a loaded boat was sufficient to enable her to 
be driven on to the surface of the water, thus avoiding 





the ordinary wave formation which absorbs so much 
of the power in driving a ship in the ordinary way. 

I should like to refer again to the hull design of the 
small motor torpedo boat. I have mentioned that 
the power-weight ratio is sufficient to drive the boat 
forward in a skimming condition. The first man 
to suggest this was the Rev. Mr. Ramus, in the early 
seventies. My father worked at the same idea in 
his early days, and he actually made alternative 
designs for the *‘ Lightning’s ”’ hull, with the inten- 
tion of making her skim if possible. He recognised, 
however, that he could not get machinery light 
enough at the time. When it was available, he 
returned to the problem again, and, as a result of 
experiments with models and actual boats, he pro- 
duced in 1909 or 1910 a form of hull that would skim 
and had good sea-going qualities as well. It was by 
slightly modifying this design to make it suitable to 
carry torpedoes in the stern that the motor torpedo 
boats were successfully produced during the war 
period. 

This form of hull, which had what is now sometimes 
called a ‘‘ hard chine ” bow, combined with a break 
or step in the lines about the middle of the boat, is 
now universally adopted where the highest possible 
speeds are desired, but it should be made perfectly 
clear that the skimming or planing principle can only 
be applied to boats of moderate dimensions. As 
far as boats are concerned, the laws of similitude, 
and the speeds at which boats of different dimensions 
will skim, are definitely established. 

‘What is now called a 16ft. planing dinghy will 
reach a skimming speed when she is driven at about 
17 knots, and requires a motor developing about 
50 H.P. to do this. A 50ft. motor torpedo boat will 
begin to lift and skim at about 30 knots, but if a 
300ft. destroyer, with a similar form of hull, could 
be equipped with enough power to make her skim, 
the effect would not take place until she attained a 
speed of about 70 knots. The power which would 
be required would be at Jeast 200,000 H.P., five or 
six times as much as has ever been found possible 
to put in a boat of these dimensions. I have stressed 
this point because it appears there are a good many 
people who have imagined that the skimming prin- 
ciple will be applied to larger craft. 

THE FUTURE. 

We have seen that the motor torpedo boat is a 
much more potent weapon than the early steam 
boats were, and with the knowledge that a dozen or 
so of the smaller navies, as well as some of the larger 
ones, have adopted them, it must be assumed that 
they are of some value, at any rate as one of the pawns 
in the war game. 

Engineers and ship designers are always at work 
to meet the demands of naval officers whose business 
it is to go one better than the vessels of the navies 
that they may have to oppose, and may perhaps 
be forgiven for speculating as to the extent to which 
history will repeat itself. 

Will larger and faster motor boats be built, as 
in the case of the old steam torpedo boats and 
destroyers, or have the power of the small-calibre 
machine gun and modern developments of fire control 
changed things so much that, with the additional 
aid of the aeroplane, there is an effective answer ? 
To the lay mind it would appear that there must 
always be a great difference between operations in 
protected water (i.e., protected as regards weather 
conditions) and the open sea. 

As major actions, and even attacks on merchant 
shipping, generally take place in the open seas, it 
would seem that the tendency must be for boats 
(on which the crews are expected to live) to become 
considerably larger, and that the larger motor torpedo 
boat or the motor torpedo-boat destroyer (if she is 
ever built) will have to approach the size of the 
last steam torpedo boats in the British Navy, if 
it is to be effective in average weather conditions. 
But it will not be easy to build such craft with any- 
thing like such a high smooth-water speed as the 
light motor torpedo boats. 

Past experience has shown that each class of 
warship tends to become larger and more heavily 
armed, until it is wrongly named, if the original 
designation is retained. It is evident that the 
attempt to limit the size and armament, by agree- 
ment between different countries, has failed. The 
present-day torpedo boat, which is the destroyer, 
was to be limited to 1850 tons, but some navies 
possess what they call destroyers, of very much 
greater size, which would not long ago have been called 
Third Class Cruisers. 

Now that international limitations of size and 
quality are at an end, how will the mechanical 
engineer be affected? Apart from the propelling 
machinery, ships at the present day are so filled up 
with mechanism and appliances produced by 
engineers, and necessarily operated by skilled 
mechanicians, that it is difficult to imagime how any 
more can be put into them. But new and more com- 
plicated apparatus is constantly being designed, and 
not only are the new classes equipped with it, but 
older ones have to be adapted to take it. It is for 
those who will command the ships to call for every- 
thing that they believe will enable them to employ 
the ships most successfully, but an engineer cannot 
help appreciating that the more complicated the 
apparatus becomes, the greater the chance of its 
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being put out of action, and the longer the time 
required to train men to look after it. 

It is much easier to add complication than to 
simplify, but it seems to me to be all-important to 
endeavour to simplify. In theory it may be possible 
to have the most perfect piece of apparatus which 
would always enable a captain to get his blow in 
first, but in reality there may be such difficulties 
in producing it that he does not get the opportunity, 
and so I suggest that the work of mechanical engineers 
will necessarily be in the direction of simplification. 

Simplification and reliability go together. The 
most ingenious devices cannot be of real benefit 
uniess they are reliable. Those who served through 
the war say that the strain of having ready for work 
at four hours’ notice, for 44 years, the less complicated 
apparatus and mechanism which existed then, was 
more than many men could stand. 

In any case, it is manifest that the work done by 
mechanical engineers and those they direct is of 





increasing importance in preparing for the country’s 
safety as well as its economic position, and I feel 
sure that every member of the Institution recognising 
this is only too anxious to play his part. 


After the formal address Sir John delighted his 
audience with a rather informal talk—illustrated 
by many slides and several models--on the features 
of high-speed craft. He showed an original Ramus 
model of a vessel rectangular in cross section with 
two steps, and a model used by his father when 
developing the skimming boat. 

As each slide was thrown on the screen he indicated 
the features of principal interest. Many of the 
examples were drawn for an obvious reason from 
vessels of foreign powers. The talk, which was 
listened to with the greatest attention, was com- 
plementary to the formal address, and in it many 
of the remarks made in the latter were elucidated. 








American Highways and Highway 
Practice. 


By E. E. R. TRATMAN. 
No. IV. 
(Continued from page 442, October 22nd.) 


Ae elongated ‘ clover-leaf”’ arrangement, shown 
+i in Fig. 24, is at a crossing on the depressed 
express highway entering the city of Saint Louis, 
which road is noted more fully later on in this article. 
As the express highway is depressed at this point, 
the less important road is carried over it, and its 
width is increased from 30ft. to 40ft. throughout 
the crossing and its incline connections. On each 
side of the intersection the express highway has two 
20ft. paved roadways, separated by a 20ft. parkway 
or dividing strip. But to provide ample room for a 
variety of traffic movements, each roadway is widened 
to 30ft. and the parkway is given the same increased 
width. The several connecting roads and inclined 
loops have widths of 20ft. and 24ft., with curves of 
40ft. to 200ft. radius. Arrows on the drawing 
indicate the directions of traffic. 

. Since the cost of separating roads at crossings is 
very considerable, this arrangement cannot be used 
generally, and much ingenuity has been shown in 
designing level crossings that will provide safe and 
easy flow of traffic streams. The problem of design 
of level crossings becomes more difficult as the number 
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FIG. 24—MODIFIED ‘‘CLOVER-LEAF’’ CROSSING 


of roads meeting or intersecting at one point increases. 
Multiple crossings often call for traffic circle plans— 
or roundabouts—to facilitate the distribution of 
traffic on the several routes. However, the circle 
arrangement may be used also at the intersection 
of two roads. In a diagonal crossing of two roads 
the circle introduced is somewhat oval, with end radii 
of 100ft. and a pavement width of 40ft. The con- 
necting curves are of 40ft. to 75ft. radius, and at 
each connection there is a triangular island giving 
a 35ft. roadway on each side. Two traffic circle 
lay-outs on the State highway system of Connecticut 
are shown in Figs. 25 and 26. That in Fig. 25 is a 
typical complete circle on two main roads with 
provision for a variety of traffic routes. The circle 
has a diameter of 160ft. on the centre line, with a 
20ft. roadway.; the connecting curves are of 160ft. 
and 238ft. radius. A junction rather than a crossing 
is shown in Fig. 26, where an oval “circle” gives 
a straight and unbroken route for one main road 
—A to B—and a broad “ Y” connection with the 
other C. A driver going from C to A will take the 
circle loop at D; but if going from C to B he will 
take the diagonal connection E. A driver from 
B to C will take the opposite side of the circle loop 
at F. 

Some traffic circle intersections on the State 
highway system of New Jersey are shown by diagrams 
in Fig. 27, the arrows indicating the several directions 
of traffic and the course to be followed by vehicles 










to reach the desired exit. The crossing at A 
favours main traffic movements, and the circle is 
elongated in order to obtain the necessary weaving 
distance for important crossing movements. At B, 
is a high-speed crossing with straight sides ; its left 
side is lengthened to facilitate weaving of peak 
traffic. At C the circle is designed for medium traffic, 
and has an inside radius of 100ft. At D is a crossing 
of three roads, with a divided circle, the connection 
across it saving distance for half the left-turn direc- 
tions. The straight sides enable a driver to keep his 
sense of direction better than in travelling on a 
true circle. At E the alignment of the main route 
—No. 38—is offset in order to obtain better entrances, 
although to some extent it penalises traffic on the 
secondary roads. 

In all these designs, of course, topographic and 
traffic conditions were influences. The roadways are 
of concrete and the islands of black concrete or grass, 
with kerbs of white concrete, 12in. to 36in. wide. 
Although some are complicated, an individual driver 
sees mainly his own route. 

There can be no standard designs of intersections, 
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side cities and congested industrial districts. The 
purpose is mainly to provide an uninterrupted route 
for fast and heavy through traffic, free from the delays 
and hazards of traversing indirect routes through 
busy streets. This applies to both automobile and 
motor truck traffic on the main highways. The 
advantages apply also to the streets of the city or 
district concerned, the traffic on which is freed from 
the inconveniences and dangers incident to the 
passage of fast and heavy through traffic which 
affords no compensating local facilities. 

There was an idea at one time among shopkeepers, 
especially, that the more traffic the more business, 
and there was opposition to diverting any traffic away 
from a city. It is now generally recognised, how- 
ever, that through traffic spends little, but serves to 
interfere with local traffic, besides constituting a 
hazard and often involving expense in alterations to 
streets or in street repairs due to excessive wear and 
tear. In one specific case a by-pass 2} miles in length 
cost less than the widening and repairing of the 
old and longer city route, with two right-angle turns 
in a business section. Here there was a daily through 
travel of about 40,000 vehicles during the summer. 
Another by-pass of the same length provided for 
uninterrupted movement of nearly 48,000 vehicles, 
so that the relatively high cost—including a bridge 
to eliminate a railway level crossing——was an economic - 
ally justifiable expenditure. 

At St. Louis, fronting on the Mississippi River, a 
number of highways converge from the north, west, 
and south, and much of the traffic passes through the 
city to reach the bridges which form links connect- 
ing with other diverging highways on the east side 
of the river. To relieve the city streets of this 
through traffic and to provide connections between 
the several roads for the movement of through traffic 
which does not cross the river, a semi-circular belt 
road, about 30 miles long, has been built. This has 
40ft., 30ft., and 20ft. widths of concrete pavement, 
according to traffic requirements. 

The city of Providence is at the centre of several 
radiating highways, and in order to connect them and 
thus divert through traffic around the city, an approxi- 
mately semi-circular belt road was built. This is 
35 miles long, and is partly composed of sections of 
existing roads linked up by new construction, so as 
to form a continuous route. On the formation level 
was placed a foundation bed, 42ft. wide, of gravel or 
crushed stone, according to soil conditions, and with 
a bottom course of telford stone construction where 
necessary. The middle of this bed was trenched for 
a 5}in. course of crushed stone, 20ft. wide, topped 
with 2}in. of bituminous macadam, leaving room on 
each side for a future 10ft. traffic lane and 7ft. walk. 

An unusual rectangular by-pass at Springfield, on 
the State highway system of Missouri, is designed to 
relieve traffic congestion on the main streets due to 
through traffic, and to provide adequate distribution 
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since the conditions vary in each case. Thus the 
design must be based upon such factors as_ the 
relative density and importance of traffic on the 
several routes, the relations of normal maximum 
to peak traffic, the angles of intersection and the local 
topography. Traffic circles—either circular or oval— 
are satisfactory if carefully designed and if drivers 
are careful and observant. The right-hand turns are 
easy, but for left-hand turns the driver must keep to 
the right and continue round the circle until he 
reaches the desired exit. Careless drivers’ sometimes 
turn left to enter the circle ; others at excessive speed 
may be unable to take the turns with safety. 

Even careful drivers are confused sometimes by 
the circular movement, and arrive unexpectedly at 
the desired exit. But, on the whole, the disadvan- 
tages of possible confusion in separating and merging 
the traffic flows is more than compensated by the 
continuous flow or movement which replaces the usual 
halting and starting at plain intersections. The circle 
arrangement promotes safety, but usually reduces the 
traffic speed to some extent. Aid to strangers or 
inexperienced drivers, or those confused by rain, fog, 
or darkness may be given by signs, lights, reflectors, 
or reflector buttons, and by traffic lines or arrows 
painted on the pavement. 


Betts AND By-Pass Roaps. 


With ever-increasing traffic there is a decided trend 
to the construction of by-passes and belt roads out- 
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FIGS. 25 AND 26—CONNECTICUT STATE ROAD ROUNDABOUTS 


of rural and city traffic. It also reduces the cost of 
street maintenance and eliminates five level crossings 
of railways. The sides of the rectangle are 4 to 
7 miles long, with 20ft. of paved concrete. 

Many by-pass roads are relatively short stretches or 
cut-offs near large cities, but an example of by-passing 
a series of industrial towns by a new road indepen- 
dent of the original route is a relocation of 10 miles 
of the Pompton road, in New Jersey. The old road, 
paved for two lanes of traffic, had a winding course with 
sharp curves, and several level crossings of railways, 
besides which it passed through a number of small 
industrial towns. The new road is more direct, 
has fewer curves, and avoids the towns, while it has 
a paved: width for four lanes of travel and shortens 
the distance by 1} miles. 

On this 10-mile stretch the normal traffic was about 
4000 vehicies per sixteen-hour day, but was very 
much heavier at times, and reached a maximum record 
of 2000 vehicles an hour. Greater traffic capacity 
was needed, and a study was made of the traffic on 
all roads within the zone served by the main road. 
With a knowledge of the directions of flow of traffic 
and the records of maximum or peak traffic, it was 
practicable to plan the capacity for the new by-pass 
road, and to predict the effect of this road in re- 
distributing the traffic flow. The route is in open 
country, and away from residential districts. Four 
traffic lanes on 20ft. concrete pavements are divided 
into two pairs by a 20ft. island strip having a raised 
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and turfed surface, 16ft. wide, flanked on each side 
by a 2ft. strip. The concrete paving, in slabs 10ft. 
wide, has a uniform thickness of 9in. Space is 
provided also for a 9ft. walk. 


ARTERIAL AND TERMINAL Roaps. 


While by-pass roads provide for routing main road 
traffic around cities and congested centres, some part 
of this traffic must enter a city, either as a terminal 
point or an intermediate halting point. Motor trucks 
may have to deliver or pick up freight, and motorists 
may drive in for-a night’s rest or a week-end halt. 
This condition may prevail at both large and small 
towns. It may be provided for by new or special 
streets designed to expedite the movement of such 
traffic and to minimise its use of the ordinary streets 
and interference with their local traffic. 

Reference has been made above to a belt line road 
around St. Louis, and this is supplemented by a 
terminal road, 34 miles long, leading from the city 
boundary into the business district. Its last mile is 
through a former slum district. For part of the way 
it is in cutting. Its entire length is fenced, while all 
roads crossing it are carried on bridges, so that there 
is no traffic interference or hazard. Although high 
speed is not permitted, the provision for continuous 
moderate speed effects an appreciable reduction in 
time of transit. Except at bridges, the road surface 
is mainly about 10ft. below the ground level, but drops 
at the bridges to give a headroom of 1L5ft. to 18ft. 
The maximum gradient is 1 in 25. The road itself 
is 50ft. wide, with five traffic lanes and no dividing 
strip. The middle lane, outlined by white cement 
strips 9in. wide, is used for passing, but as traffic 
increases it may serve to give three inbound lanes in 
the morning and three outbound lanes in the afternoon 
and evening. The cutting has slopes, toe walls, or 
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To meet a somewhat similar situation at Newbury- 
port, in Massachusetts, a new main street was built 
for a distance of 6600ft. This was midway between 
two streets carrying local traffic, and is partly at 
ground level, partly depressed, and partly elevated, 
but fenced for its entire length. It has two 30ft. 
concrete roadways, separated by an island strip 8ft. 
wide, except that in cutting the roadways are 23}ft. 
wide and the island 7ft. wide. Part of the cutting 
has earth slopes and concrete toe walls, with a parapet 
walls and steel fences, outside of which are two 
30ft. concrete roadways. For the rest of the cutting 
high retaining walls are used. At one end the new 
road begins with a traffic circle of 100ft. radius, 
providing connection with the country roads. Its 
other end forms an approach to the bridge. 

In modernising the highway system by the con- 
struction of new routes and new links in the existing 
system, there are large advantages in large-scale 
planning for the future, and establishing a master 
plan to be worked out gradually as conditions 
require. According to Mr. Frank T. Sheets, for 
some years Chief Engineer of the Illinois State 
Highway Department, and now President of the 
American Portland Cement Association, the eventual 
highway system will comprise the following classes of 
roads : 

(1) Terminal Facilities.-In metropolitan centres 
there must be elevated or depressed ways to pick up 
traffic at the outskirts of these congested areas and 
move it quickly and safely to the focal points. They 
must have ample traffic capacity, opposing lanes 
separated, and be free from level crossings of streets 
and roads, ramps being provided at strategic points 
for the entrance and exit of traffic. 

(2) Main Super-highways or Express Roads.— 
There must be a limited mileage of roads for high- 





FiG. 27—-TRAFFIC CIRCLES IN NEW JERSEY 


high retaining walls, according to varying conditions 
of the surroundings. 

At New York City there is a long highway viaduct 
to allow free and fast traffic movements independent 
of the crowded streets. And at Chicago there are 
plans for a broad street—surface or elevated—to 
provide facilities for fast travel between the business 
district and the western boundary. 

Two bridges crossing the Missouri River at Omaha 
concentrate through traffic at the city, and three old 
streets have been modernised to provide adequate 
facilities across the city as links in the State highway 
system of Nebraska. As Dodge-street extends from 
one of the bridges to the western boundary of the 
city, where it connects with a main highway, it was 
widened to provide four 10ft. traffic lanes and two 8ft. 
parking lanes. It is paved partly with 10in. of con- 
crete and partly with brick on 14in. of asphaltic com- 
position and 8in. concrete base. The kerbs are 6in. 
high and the centre of street is 2in. below level of 
kerb, giving a fall of 4in. from crown to gutter. The 
second street gives direct access from the other bridge 
to the business district, a distance of three miles. 
As widened to 60ft., it includes a central two-lane 
concrete pavement, 20ft. wide, two brick paved lanes, 
each 12ft. wide, and two concrete paved parking 
lanes, 8ft. wide. The third street is short, but gives 
direct access from the second bridge to the stockyards 
section of the city. It is paved with concrete, 
except that the side parking lanes have brick or con- 
crete base, the latter being carried up to form a gutter 
and kerb. 

Arterial roads are sometimes necessary at smaller 
towns where topographical or other conditions or 
high cost of construction make a by-pass inadvisable 
or impracticable. Thus, at Bennington, in Vermont, 
five main roads converged upon a bridge over the 
Contoocook River, but the connecting link through 
the town had sharp turns and narrow streets. A 
new bridge on another site, with 24ft. roadway and 
wide approaches, improved the alignment and had 
at each end a plaza to facilitate distribution of traffic 
to the different roads. The level of the bridge was 
also raised in order to ease the approach gradients 
to a maximum of 5 per cent. 





speed travel between important population centres 
and between major sections of the country. These 
will have from four to eight traffic lanes 12ft. wide and 
no level crossings, facilities for ingress and egress of 
traffic being provided only at points several miles 
apart. Pedestrian and horse-drawn traffic to be 
excluded. Speeds limited only by the capacity of the 
driver and the vehicle, but alignment, gradient, sight 
distance, and curve superelevation predicated on a 
maximum of 100 miles an hour. Motor trucks and 
the slower moving vehicles would be segregated in 
special lanes. These highways will avoid towns and 
cities. 

(3) Main Trunk Highways.—These will also have 
separated opposing lanes and be free from level 
crossings, and will avoid the built-up sections of 
towns and cities. They will be designed for cruising 
speeds of 60 to 80 miles an hour in open country, 
except where physical conditions require restriction, 
and safe speeds will be posted for the guidance of 
drivers. Secondary trunk roads will round out the 
highway system by serving inter-city, inter-State, 
and inter-sectional travel which is important, but 
not of major significance. 

(4) Intermediate Highways.— These will serve mainly 
the traffic between local communities, but will also 
carry some inter-State or inter-sectional travel. They 
will include main county roads and will be of a higher 
degree of construction than most of the present roads 
of this class. They will have stable surfaces, two 
traffic lanes, and be designed for maximum speeds 
of 50 to 60 miles an hour. 

(5) Service Roads.—These will include the vast 
mileage of light-traffic rural roads, mainly for farm 
use, and must have some form of cheap but stable 
surface permitting traffic in all kinds of weather. 

(6) By-pass and Belt Roads.-These will route all 
main trunk highways around large urban com- 
munities, to permit uninterrupted speed of through 
traffic and to keep the communities free from such 
traffic. 

(7) Arterial Streets.—These will be needed in urban 
communities to carry into and through them that 
part of the trunk highway traffic which has business 
within the urban area. They must have wide and 





smooth surfaces, and facilities for traftic control. 
Certain streets of the same class would be reserved for 
local street traffic. 

It is estimated that, exclusive of streets within 
urban or municipal boundaries, the trunk highways 
would represent 10 per cent. of the total mileage and 
carry 66 per cent. of the traffic. Intermediate 
highways would aggregate 20 per cent. of the mileage, 
and carry 25 per cent. of the traffic, while the service 
and farm roads would represent 70 per cent. of the 
mileage and carry only 9 per cent. of the traffic. The 
complete highway system thus outlined might aggre- 
gate 300,000 miles of trunk roads, 600,000 miles of 
intermediate roads, and 2,100,000 miles of service 
roads, or a grand total of 3,000,000 miles. 

HigHway CONSTRUCTION. 

Great variety of constructional types and methods 
are necessarily included in the total mileage of high- 
ways in the United States. For main and heavily 
travelled roads, there are three principal types, each 
of which has numerous modifications. First, cement 
concrete, which is sometimes given a bituminous pro- 
tective surface ; secondly, brick on a concrete base, 
or an old pairing as a base ; thirdly, bituminous com- 
positions on a base of gravel or broken stone. 

There is a considerable mileage of earth or “ dirt ” 
roads, in which the surface is the natural soil shaped 
by road-grading machines and compacted by rolling. 
With adequate and continuous maintenance, these 
make good fair-weather roads. Since there is a wide 
demand for all-year-round roads, for farm and light 
traffic, an improvement is the treatment of the soil 
surface, either by a bituminous coating or the stabilis- 
ing of the soil by mixing with bituminous composition, 
salt, cement, or chemicals, or by mixing clay with 
sandy soil, or sand with clayey soil. Such treatment 
varies according to local conditions of soil, climate, 
and permissible cost. Then there are gravel, usually 
of pit-run gravel, but sometimes screened and graded 
for size. This may be left to be compacted by 
traffic, but is generally spread, shaped, and rolled by 
machine. An advance upon this is a bituminous 
wearing surface on the gravel. Plain or water-bound 
macadam is now used only to a limited extent, since 
it cannot stand up under motor vehicle traffic. How- 
ever, the bed of broken stone may be consolidated 
in various ways with cement grout or bituminous 
compositions applied to it; or the stone may be 
mixed with the composition before laying and after- 
wards given a surface coating. 

Two important preliminaries for new roads are a 
traffic survey of the district to be served, and a study 
of soil conditions. The traffic survey is necessary 
also in cases of reconstruction and improvement of 
roads. The paving is only the wearing surface, and 
is not intended to make good for subsidences or 
depressions of the formation level. It is true that 
concrete slabs often bridge over such defects, as when 
caused by storm erosion, but that is not the proper 
function of the concrete pavement. 

(T'o be continued.) 








SIXTY YEARS AGO. 


In our issue of November 2nd, 1877, we recorded that 
the Orient Line steamer ‘“ Lusitania”’ had made the 
quickest passage on record between England and Australia. 
Including a detention of one day and seven hours at St. 
Vincent for coal, the voyage was performed in 40 days 
64 hours. The best day’s run was 344 miles.... We 
noted the death of Mr. Francis Trevithick, the eldest son 
of “the celebrated Richard Trevithick, the apostle of 
high-pressure steam.” He died at Penzance at the age of 
sixty-five.... A meeting of the directors of the Forth 
Bridge Railway Company had been held in London for the 
purpose of considering the propriety of reviving the scheme 
for bridging the Forth. Some few years previously Mr. 
Bouch had prepared plans for a bridge across the river, 
and it was considered likely that those plans, with some 
slight alterations, would be adopted. Present-day readers 
need hardly be reminded that a bridge across the Forth to 
Bouch’s design was actually begun, but was abandoned 
when the same designer’s Tay Bridge collapsed.... A 
leading artiele entitled “The Inspection of Public 
Bridges” called attention to the weak state of some of 
the country’s highway bridges under the increased weight 
of traffic using them. The article was inspired by a recent 
accident at Bath, which had resulted in numerous deaths 
among a crowd of people crossing a bridge to reach a show 
ground. Another recent mishap in which a bridge at 
Godalming had collapsed under the weight of a traction 
engine was mentioned to reinforce our plea for the inspec- ° 
tion of public bridges and the institution of a standard of 
strength to which they should be required to conform. 
In the same article we touched lightly on the strength of 
railway bridges and expounded in outline the theory of the 
effect of repeated loadings, our remarks on this subject 
being obviously based on Wohler’s research on the fatigue 
of metals.... Before the Society of Telegraph Engineers 
—now the Institution of Electrical Engineers—Graham 
Bell had given a lecture describing his researches on the 
transmission of sound by electricity. Our report. of Bell’s 
remarks, we have to confess, lacks clarity. In fact, the 
only item from it which we feel we can reproduce with 
safety is the concluding statement to the effect that at the 
end of the lecture the audience listened to the repro- 
duction of the notes of ‘* Auld Lang Syne” played in 
another room. 








Tue New Tyne Docxs.—In connection with the pro- 
posed new Tyne docks and quays, the preliminary borings 
have been carried out. 
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General Discussion on Lubrication 
and Lubricants. 


No. 


II. 


(Continued from page 440, October 22nd.) 


Group Il: ENGINE LUBRICATION. 


T.HE papers in Group II (Engine Lubrication) 
were discussed on Thursday morning, October 
14th. Mr. Charles Day was in the chair. 

The reporters for this group were Messrs. H. R. 
Ricardo and J. F. Aleock (Internal Combustion 
Engine Lubrication), and Mr. W. A. Stanier (Recipro- 
cating Steam Engines). Mr. Ricardo was unable to 
be present and the summary of the report relating to 
internal combustion engine lubrication was given 
by Mr. Aleock. Mr. Stanier’s report was printed in 
last week’s number. Elsewhere in this issue we reprint 
Messrs. Ricardo and Alcock’s report. 

Dr. H. 8. Hele-Shaw, F.R.S., said he was especially 
interested in the reclamation of oil on which subject 
there was only one paper. It was now possible to 
recover 70 per cent. of the used oil, and it could be 
recovered in a better condition than before use. 

Mr. O. Thornycroft remarked that the continued 
increase in the power of small high-speed engines, 
particularly aircraft engines, rendered the question 
of piston cooling a very vital one, and he asked 
designers of such engines to consider whether it 
was not practicable to cool the piston by means 
of an oil jet, issuing preferably from the small 
end of the connecting-rod. The hottest part in such 
engines was the underside of the piston, and some 
preliminary experiments had been carried out with 
a single-cylinder compression-ignition engine having 
a 5in. bore and 5}in. stroke running at 2500 r.p.m. 
The engine was supercharged and gave an dutput 
equivalent to 200]b. B.M.E.P. The oil jet issued 
from the top end of the connecting-rod and squirted 
23 gallons of oil per hour against the underside 
of the piston. It had been feared that under those 
conditions the consumption of lubricating oil might 
be excessive, but it was not so. It was no higher 
than 0-01 pint per brake horse-power-hour before 
the oil jet was used, and there was no measurable 
increase afterwards. The jet removed heat equivalent 
to 3 per cent. of the total heat of the fuel consumed. 
The mean temperature rise of the piston relatively 
to its surroundings was reduced from 350 deg. to 
230 deg. Fah., and if that result could be achieved 
in practice then important reductions in sludge 
and piston ring groove deposit would be achieved. 

Monsieur E. Norlin (Swedish Institute of Testing) 
commented on the importance of the effect on 
cylinder wear of the mineral matter in oil. Tests 
showed that during a running period of 2000 kiloms. 
to 3000 kiloms., using partly purified oil containing 
about 0-2 per cent. total solids, the wear was 70 per 
cent. higher in the case of a car and 30 to 40 per cent. 
higher in the case of three lorries, than when using 
new oil. Further tests indicated that oil containing 
0-2 per cent. solid matter caused greater wear than 
the same oil when colloidal graphite was added. 
The tests indicated the necessity for using filters in 
oil-circulating systems and also for replacing the 
used oil by fresh oil after definite periods of running. 

Mr. Carter (research engineer, Glacier Metal 
Company, Ltd.) said that one of the major problems 
facing the compression-ignition engine designer 
to-day was that of providing a suitable lubrication 
system in order to compete with the remarkably 
efficient and reliable petrol engine. To improve 
the thermal efficiency of the C.I. engine it had been 
necessary to strengthen such parts as the crank 
case, crankshaft, and connecting-rods, thus allowing 
higher compression ratios to be employed. The 
higher compression ratios, however, had, in turn, 
given rise to an increase in the mean combustion 
pressure, thereby causing high local stresses which 
tended to break down the oil film. In a petrol engine 
the pressures on the bearings were at a maximum 
at one period only, namely, when the engine was 
running at full throttle. In the case of the C.I. 
engine, however, the bearings had to withstand a 
compression pressure as soon as the engine was 
started up, and that pressure, in many cases, exceeded 
the combustion pressure of a normal petrol engine. 
Thus the problem of adequately lubricating a C.I. 
engine was a far more serious one than in the case 
of a high-efficiency petrol engine. 

Mr. F. Nixon (Bristol Aeroplane Company, Ltd.), 
said that aeroplane engines did not suffer from cylinder 
hore wear, the cylinder barrels being of nitrided steel 
and of very accurate circularity. Scraper rings were 
used, exerting a pressure of 70 lb. per square inch, 
and a high initial starting pressure of the oil was 
employed, the maximum being 2300 1b. per square 
inch. The oil pressure fell gradually to 80 Ib. by the 
time the temperature of the oil had reached 70 deg. 
Cent. His company had obtained good results with 
lead-bronze bearings in reduction gears with shafts 
of 60-ton tensile steel. Although oils which were 
less liable to sludge formation were necessary, the 





most urgent need was for an oil specification which 
would incorporate tests which would give results 
agreeing with those obtained in the engine. At 
present, the only means of ascertaining the reliability 
of an oil was its behaviour in the engine. What was 
required was an oil which combined the advantages 
of extreme pressure lubricants and suitability for 
operation in an engine. 

Monsieur Roegiers (Elektrion Oil Works, Ghent) 
said that the influence of ‘* blow-by ”’ in the forma- 
tion of deposits or sludge was considerable, and so 
long as it was not allowed for in artificial ageing tests, 
such tests would continue to be discredited. Electro- 
chemically treated oils—straight or blended—-were 
now being used by nearly all European air lines. 
Their use was dictated not only by the high lubricat- 
ing value which resulted from the outstanding oiliness 
and viscosity index of such oils, but also by the absence 
of sludge formation and the increased resistance to 
ring sticking which they gave in practical use. 
Nevertheless, electro-chemically treated oils appeared 
to be particularly unsatisfactory when examined by 
conventional laboratory ageing tests. They had the 
outstanding ability to keep in solution or to take into 
quasi-colloidal suspension most of the unburned 
oxidation products blown from the combustion 
chamber past the piston rings into the crank case, but 
no laboratory ageing test could bring that ability to 
light. Modern mineral oils did not appear to possess 
the same practical advantage although they main- 
tained an engine in a clean condition as long as the 
pistons, rings, and grooves were very close fitting, 
i.e., as long as the ‘* blow-by ” was negligible. For 
those reasons air line operators in Europe had to 
reject many oils, despite the fact that they might be 
classified as excellent by artificial ageing tests and 
quite satisfactory by engine bench tests. The special 
dissolving properties of electrically treated oils had 
proved to be of even more practical importance for 
compression-ignition engines. Mineral oils which had 
been blended with electro chemically treated oils, 
dissolved or took into almost colloidal suspension soot 
and most of the other “ blow-by ” products which were 
often so abundant in the C.I. engine. 

Dr. E. W. J. Mardles (Royal Aircraft Establish- 
ment), commenting on the destructive effect of 
impurities in oil, said it should be possible for the oil 
chemist to devise some simple laboratory test which 
would tell the engineer how much damage impurities 
did to the oil itself. The deterioration of oils in 
service was obviously not covered by the usual oxida- 
tion test for the reason that impurities which found 
their way into the oil from the products of combustion 
in service seemed to accelerate the rate of oxidation. 
The most important fact in any oxidation test was 
that the rate of deterioration of the oil was not pro- 
portional to time. Another important factor was the 
temperature coefficient, which varied considerably, 
and there were curious temperature effects when 
dealing with many oils. The temperature coefficient 
was affected by impurities, inhibitors, &c. If those 
points were taken into consideration, the oxidation 
test would be a valuable one instead of being a source 
of danger. 

Professor H. A. Everett (Pennsylvania State 
College), commenting on the manner in which at 
times theory and practice do not seem to coincide, 
said he wondered whether it was always realised 
what was meant by theory. After all, theory was 
sumply an explanation, and if theory and practice 
failed to agree it was the fault, either of the theory or 
the manner in which the practical results were 
reported. Viscosity was probably the most important 
single property in lubrication problems. There was a 
tendency for theory to regard viscosity as constant, 
but it was far from being so, and if basic assumptions 
were made in that belief, then it must be anticipated 
that there would be some difference between theo- 
retical and practical results. A more sensitive 
method of measuring wear was required, and it was 
with that thought in mind that Mr. Keller and him- 
self had set out in their paper their experiences with 
the iron contamination method for indicating wear. 
It was possible by that method to determime the 
amount of wear that took place in a locomotive in ten 
minutes, operating at 60 miles an hour. As regarded 
oiliness, he did not wish to give the impression that, 
in his view, such a thing as oiliness did not exist, 
but he and his co-author had come to the conclusion 
that in a number of instances there was a question 
as to whether possibly we might not have been fooling 
ourselves, and had been charging vagaries to oiliness 
when viscosity was the real factor. 

Mr. Alexander Taub (Vauxhall Motors, Luton) 
said experience had shown that there was a distinct 
difference between the corrosion results obtained in 
the laboratory and what actually happened in prac- 
tice. It was possible to reduce corrosion trouble by 





various devices, but the cold starting problem was 
not the only factor to be solved. He knew of many 
eases in which engines kept overnight in a warm 
garage and only started up once or twice over long 
mileages suffered from bore wear due to corrosion. 
Corrosion was also caused by the use of anti-freeze 
mixtures of certain types. Variations in the fuel 
mixture also set up corrosion. Referring to high- 
tension rings, he said the Chevrolet Company in 
America had made 34 million engines using that type 
of ring. There were five major manufacturers of 
piston rings in the United States all working along 
the same lines. If it were possible to make low-ten- 
sion rings and control the blow-by effectively and 
also control the oil consumption, then it would be 
desirable to use such rings. At the same time he 
advocated high-tension rings at present to keep the 
blow-by from getting past the rings, although if it 
could be done without any rings at all, he would be 
only too pleased to do so. 

Mr. Wolfe (Imperial College of Science) said that 
in his view the two outstanding and revolutionary 
advances in the art of lubrication made during the 
past ten years were, first, the very great increase 
in the chemical stability of lubricants as regarded 
oxidation and sludge, and secondly, the realisation 
that when conditions were severe, great benefit was 
derived by adding to the oil some substance which 
improved its oiliess—a very much abused and 
misused term. Continuing, Mr. Wolfe discussed 
why engine tests in the laboratory in a number of 
cases failed to reproduce the results obtained in 
practice. It was, he said, possible to run a single- 
cylinder petrol engine satisfactorily under normal 
conditions using medicinal paraffin, whereas a few 
years ago the oil technologist would have said that 
such an oil was so highly refined that it was quite 
unsatisfactory for lubrication. However, to attempt 
to run an engine on such an oil on the road would 
be disastrous. It had become the practice to carry 
out laboratory tests on single-cylinder engines, but 
it was the fact that an asphalt base oil which might 
sludge badly under certain conditions of service did 
not show that effect in laboratory testing and, if 
anything, might show more favourable sludge figures. 
One reason for that fact was that in single-cylinder 
tests there was a very large amount of scavenging. 
There were also differences in the expansion of the 
piston and cylinder under certain conditions of 
commercial vehicle service in hilly districts, whereas 
similar engines would operate satisfactorily in flat 
country, and those conditions could not be reproduced 
in the laboratory. 

Mr. P. Jackson said he had found that the 
mechanical conditions of design in the case of com- 
pression-ignition engines operating up to 90 |b. 
per square inch had a far more important influence 
upon the carbonisation of the oil and the sticking 
of rings than had the oil by itself. At all events, 
he had not found lubricating oils to vary much in 
their effect on the sticking of rings. Clearance was 
an important factor and he had found with the 
type of engine he had mentioned that whereas with 
a clearance of 0-008in. the top rings would always 
stick, with a clearance of 0-01 sticking would 
not take place with any oil. In the early days of 
the two-cycle compression-ignition engine running 
at 1800 r.p.m., the rings stuck after three or four 
hours, but ultimately that period was increased to 
100 hours by giving the rings more clearance and 
allowing more cooling to the cylinder walls, fitting 
oil-cooled pistons and using lubricating oil doped 
with ethyl lead. These, however, were laboratory 
conditions which could not be repeated on the road, 
and that type of engine was never made in great 
numbers for actual service. He had found that solvent 
extracted oils and electrically treated oils caused 
much less sludge formation in the crank case, and the 
general appearance of the running parts was much 
cleaner, but such oils had little influence on the 
sticking of rings. 

Mr. E. A. Evans said it was a fallacy that it was 
dangerous to add new oil to old oil. Years ago it 
was considered bad practice to add new to old trans- 
former oil, and also to add new oil to old oil in tur- 
bines, and, indeed, it was bad practice in those days 
because in many cases the new oil was drawn from 
another field altogether and precipitated the partly 
dissolved sludge. However, with suitable oils, it 
was quite safe to add new oil to old oil. With regard 
to oil specifications, a warning was necessary con- 
cerning inhibitors which were said to be growing in 
popularity; but how many of the inhibitors which 
were referred to in many of the papers were actually 
in use? The answer must be “very few.” The 
fact was that organic inhibitors would not stand 
high temperatures. Inhibitors were put in mainly 
to keep down the formation of acid, but they did 
not reduce consumption very much. Materials 
were also added to oils to increase their film rupture 
strength. Whilst not condemning the practice, he 
questioned whether it was justifiable. 








UNEMPLOYMENT IN THE UnitTep Statres.—The total 
number of unemployed persons in the United States in 
August last was 6,285,000, a reduction of 1,430,000 on the 
corresponding period in 1936. 
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Visits to Newcastle Works. 


No. 


IT. 


(Continued from page 445, October 22nd.) 


()* a site near the existing laboratory at the 
southern end of the Reyrolle Hebburn works, 
new electrical testing and research buildings are 
being erected. They will increase the laboratory area 
from 4860 to 13,800 square feet, and ground for 
further extensions is available. The first bay on the 
left—see Fig. 7—will be devoted to heavy current work, 
such as heat tests and development work in connection 
with protective systems. Five 6-volt, 1000-ampere 
testing transformers and a 50-cycle artificial pilot 
at present in the old building are being transferred 
to this bay and other transformers and equipment 
are to be added as required. A silence chamber at 
one end is to be used for tests on equipment required 
to operate without noise. The chamber will have 
double doors and a soundproof trap door on the roof 
to enable heavy current equipment to be lowered into 
the chamber by an overhead crane. For insulator 
testing a 150-kV transformer is to be installed 
outside the chamber and a moving coil regu- 
lator for voltage control will be operated by 
push-button control inside. A condenser bushing 
passing through the roof will conduct the high- 
voltage test supply to the chamber and give 
by measurement of the capacity current due to it 
an indication of the voltage. 

The second bay will house an impulse generator 
and its auxiliary equipment, a cathode ray measur- 
ing apparatus, and a large oil tank sunk in the pit 
for testing. Operating on the well-known Marx 



















































possibility of future extension, the gable ends of the 
bays are built with hollow brick. Adjacent to the 
buildings is an oil storage and purifying equipment, 
for all oil to be used in the laboratory and test rooms. 
Space is also available for a new laboratory machine 
room and a supply sub-station. 

When the existing laboratory was built in 1924 it 
was one of the most modern in Great Britain. From 
time to time many modifications and additions have 
been made, culminating in the extensions described. 
In Fig. 8 is shown the laboratory lay-out. It houses 
450,000-volt and 150,000-volt testing transformers, 
an endurance test cage for life tests on imsulation, 
and the usual oil tanks. Originally it contained a 
100,000-volt testing equipment, but, as explained, 
this is being removed to the new laboratory. The 
450,000-volt transformer and the 150,000-volt trans- 
formers combined can give a pressure of 600,000 
volts. The oil tank, designed for this pressure, is 
built up of two bakelite paper cylinders, each with a 
flange at one end to enable the two to be bolted 
together while leaving a small protruding internal 
flange on which a bushing can be supported for voltage 
testing. Although the tank is only 3ft. 6in. in dia- 
meter and 15ft. 6in. high, it is capable of type testing 
any bushing rated up to 132,000 volts. For observa- 
tion the transformer room has an earthed metal cage 
walk on three sides. The absence of windows makes 
it possible when necessary to obtain total darkness. 
All gates and doors are locked for safety. Switches 























































































also the first to issue its own national specification. 
The testing station fulfils a national need by providing 
facilities for testing in privacy, keeping records in 
security, and proving that apparatus complies with 
the standards under which it is rated. On page 472 
are given views of the short circuit testing station 
buildings, including Nos. 1 and 2 test bays, a view of 
the latest generator, and its reactances. A plan of 
the station showing the two machines is given in Fig. 9, 
and a view of the resisters for the new generator in 
Fig. 10. In the following table are given the approxi- 
mate initial short circuit kVA outputs of the station : 


Equivalent 3 


Maxi- | phase kVA at 50- 
mum Plant | Voltage range of Kind | cycles, based on 
test used. | apparatus tested, of test voltage and 
voltage (volts) test. R.M.S. symme- 
(volts). trical current in 
first half-cycle. 
6,350 3,300 6,350 | 3-phase 1,900,000 
11,000 | Gene- 6,600— 11,000 3-phase 2,000,000 
12,700 | rators 6,000—- 12,700 | 3-phase 2,000,000 
22,000 | 11,000— 22,000 | 3-phase 2,000,000 
38,000 | 22,000- 38,000 3-phase 1,000,000 
94 * 
38,000) Gene. _22,000- 38,000 |1-phase {  7°320'9u0 
66,000 | rators 33,000 66,000 | 3-phase 1,000,000 
2,300,000* 
76,000 | Pe 66,000-132,000 | 1-phase 4 Poa ane 
132,000 | formers — 66,000-132,000 3-phase 1,000,000 
5 36 2 f 2,000,000* 
156,000 | 132,000-—220,000 | 1-phase L 1,330,000 


The 3-phase kVA values are based on A.C. components only- 

The 3-phase kVA values marked * only apply for earthed 
neutral conditions ; all the others apply for insulated neutral 
conditions. 


When reorganising the administration offices, a 
large observation cine projection room, a museum, 



















































































principle the generator will give 1,500,000 volts. | are provided for use in the case of emergency. Besides |and a conference room were provided. When 
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FiG..7—PLAN OF NEW H.T. ELECTRICAL TESTING BUILDING 


Alongside the oil tank a 1m. sphere gap is to be 
placed. To restrict flash-overs, the tank top is 
24ft. in diameter, but the bottom diameter is reduced 
to save oil, which will weigh some 81 tons. By means 
of a high-temperature water system and banks of 
heat exchangers, it will be possible to heat this oil 
to 90 deg. Cent. in twenty-four hours. 

A double-deck observation gallery along both sides 
of the bay is being provided to allow the testing 
engineers to obtain a clear view of the test area. 
To ensure total darkness when observing high- 
voltage phenomena, the bay is to be devoid of 
windows. ‘Test enclosures at the end of the bay are 
to be used for duration tests for which three tapped 
transformers, with normal ratings of 150,000, 45,000, 
and 33,000 volts, and the necessary oil tanks, are 
being installed. Here, again, it will be possible to 
heat the oil by means of the high-temperature water 
system. 

The third bay is to be divided into five enclosures, 
mainly equipped for various types of insulation test- 
ing. At the extreme end a complete Schering bridge 
insulation equipment, suitable for test pressures up 
to 200,000 volts, will be installed, and next to it a 
pressure testing enclosure for use up to 100,000 volts 
at 50 cycles per second. An X-ray equipment for 
insulation examination, complete with its own dark 
room, will find a place in the third enclosure. The 
fourth is to be used as a workshop for the mainten- 
ance of apparatus and making up apparatus for tests, 
and dismantling it for inspection. An instrument 
transformer testing equipment is to be housed in the 
fifth enclosure. The 100,000-volt equipment and the 
instrument transformer testing equipment are being 
transferred from the existing laboratory to the 
larger test areas in the new buildings, and the X-ray 
equipment from the existing chemical laboratory. 
There is to be an insulator store, in which all bakelite 
and other fibrous materials are received, stored, and 
issued to the erection shops. Easy access to the 
buildings can be gained by road or rail. In view of the 





a fixed control desk near the main gate there is a 
portable desk with trailing cables for giving control at 
various points. With the usual control panels the 
machine room is situated on the other side of the 
transformer room. Above it is a room for research 
and type tests on instruments, relays, and instrument 
transformers. A floor above this is used for main- 
tenance and for storing exhibits and general appa- 
ratus. Outside the transformer room én the north 
side high-voltage tests are made on apparatus under 
rain conditions. 

There are also separate chemical and physical 
laboratories occupying 2000 square feet. 

The testing station operated by A. Reyrolle and Co., 
Ltd., and now also by the British Short Circuit Testing 
Station Company, Ltd., for the benefit of those in the 
industry who require private testing, was described 
in THe EncineerR of December 30th, 1932. As 
already explained, it has since been extended by the 
addition of a second motor generator-set of the same 
capacity as the first machine and by the addition of a 
new test bay, giving the station the distinction of 
being the largest in existence. As it stands to-day 
the station has two motor generator sets and two test 
bays, each with workshop facilities for preparmg and 
dismantling apparatus, before and after tests, accom- 
modation for the analysis of tests, a room for con- 
ferences, and other offices. Academic research, 
practical development work and tests on circuit 
breakers and other apparatus are the jobs on which 
the technical staff is engaged. Gas blast, air blast, 
expansion, and oil blast breakers have been investi- 
gated and much valuable knowledge gained. 

For proving the ratings assigned to electrical 
apparatus, standard tests have become necessary, and 
in this matter the testing stations have co-operated 
with the industry as a whole. The I.E.C. specification 
for circuit breakers, published in the summer of this 
year, is being followed by the British Specification for 
Oil Cireuit Breakers. Great Britain, which can claim 


FiG. 8—PLAN OF EXISTING H.T. LABORATORY 


there are a large number of visitors to the works, 
these additions to the office block are par- 
ticularly convenient. Tests can be viewed in 
comfort through large plate-glass windows, instead 
of through small eye slits in the older observa- 
tion gallery. An illuminated voltmeter, giving the 
machine voltage, and a loud-speaker operated from 
the control gallery keep the observers informed of 
what is happening up to the point of the actual tests. 
The addition of stairs from the higher level to the 
direct concrete approach below has shortened the 
walking distance between the observation room and 
test bay. All equipment inside the buildings and 
in the neighbourmg test area is protected by fire- 
fighting equipment. A separate fireproof store for 
cine and oscillograph films has been built near the 
office block. In both test bays new 24-element electro- 
magnetic oscillographs will shortly be installed, one 
replacing the present 9-element oscillograph, which 
has been in service since 1929. 

In the upstairs portion of No. 1 test bay there is a 
special high-voltage cathode ray oscillograph (Fig. 11) 
for recording the restriking voltage occurring across 
circuit breaker contacts at the moment of current 
interruption. Designed and manufactured by the 
Cambridge Instrument Company to a Reyrolle speci- 
fication, it possesses characteristics essential for 
circuit breaker testing. The cathode ray tube, which 
embodies a rotating drum running in a vacuum at 
3000 r.p.m., takes a film, 2 m. long, and records at a 
film speed of 224 m.p.h. The timing circuits are 
arranged to reeord for 0-1 sec., with five revolutions 
per exposure. To facilitate interpretation, the 
cathode ray beam is moved across the drum axially 
on the completion of each revolution by means of 
a zero-shifting device, so that the record of each 
cycle does not overlap the previous record. The 
drum speed is such that each centimetre represents 
one ten-thousandths of a second, and natural oscilla- 
tion frequencies up to 100,000 cycles can be recorded 





to have initiated the International Specification, is 


and analysed. The cathode ray tube is specially 
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screened from magnetic and electro-static inter- 
ference. ‘To reduce the voltage impressed across the 
switch contacts to a value suitable for applying to 
the cathode ray deflection plates, the equipment 
includes a condenser type potential divider. 

* Composed of reinforced concrete, the new test bay, 
illustrated on page 472, is similar to the original bay, 
also shown on that page, except that it has been 
increased by 5ft. from back to front. The available 
The star point room and measuring 





from .a synchronous motor the speed of the camera 
drums can be varied from 0-2 m. to 3-5 m. per 
second. After exposure the cameras can be lifted 
bodily from the oscillograph and passed into the 
dark room through a camera hatch. At the desk 
control panel under the observation window, the shift 
engineer who, with the aid of a microphone, has 
direct communication with the engineers upstairs, 
initiates the short circuits. On the control desk is 
the master switch which initiates the operation of 





contains a boiler with automatic stoking large enough 
to deal with the heating of future extensions. 

During the afternoon of Tuesday, October 12th, 
several demonstrations with the testing generators 
running in parallel were carried out in the No. 1 
test bay. The first was a typical test on a three- 
phase metal-clad oil cireuit breaker undergoing a 
series of proving tests for iis making and breaking 


kVA 


capacity ratings, corresponding to 1500 at 
22 kV, in accordance with B.S.S. 116-1937. The 




























































































































































































































































































kVA is 500,000. 
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FiG. 9—-DETAILS OF SHORT CIRCUIT TESTING STATION 
exception that the former also houses a 15-kW switches, the test bay door control, and the CO,|are controlled by bus-bar protection operating in 


generator for supplying current to the solenoid coils 
of the circuit breaker under test they are similar to the 
rooms associated with the original test bay. <A 
wooden structure behind the test bay houses reactors 
for maintaining the severity of the restriking voltage 
rise. 

The main cables from Nos. 1 and 2 generators enter 
No. 2 test bay at the annex housing the dividing 
boxes and adjoining the reactor room. From the 
dividing boxes, the supply is taken through the circuit 
closing switch, and then to the reactors. The three- 
core main, 1-5 square inch cables are protected by 
Reyrolle Solker protective gear and are arranged to 





FiG. 10—GENERATOR RESISTORS 


neutralise the mechanical forces set up during short 
circuits. The cables leave the generating station 
through change-over links arranged so that it is 
impossible to have a supply from one alternator at 
both bays at the same time. An earthing switch is 
also provided at this end. 

The control room is part of a separate building, 
which includes the observation room and the office 
on the first floor and the dark room behind the control 
room on the ground floor. A 24-element oscillograph, 
with its control desk to be installed in the control room, 
has been also specially designed for testing by the 
Cambridge Instrument Company. The films are 
3ft. 3in. long by lft. wide. By means of gearing driven 


fire-fighting equipment release. Alongside the control 
desk is the private telephone equipment which enables 
the shift engineer to get into touch with all members 
of the staff operating the plant. After the initiation 
of the short circuit by the shift engineer the switch- 
ing system virtually takes over the full control of the 
switching sequence. 

Another block of buildings, including an 80ft. by 








Fic. 11—-CATHODE RAY OSCILLOGRAPH 
EQuIPMENT 


40ft. erection bay, an oil store, a boiler-house, and a 
cloak room, is built on the west of the office block. 
All the buildings, including the erection bay, have 
been laid out with a view to extension. In the erection 
bay are three spacious workshops with an overhead 
crane and tools, in which clients can erect their gear 
on trucks with absolute privacy. Four erection 
trucks are available for the transport of switchgear 
to the test bay, into which it is shunted by an oil- 
electric locomotive. Two 2000-gallon overhead oil 
tanks fitted with the usual gauges and breathers and 
divided into compartments for clean and dirty oil are 
provided in the oil store. Under these tanks is an 
oil filter capable of dealing with 350 gallons of oil per 
hour. The oil pipes are permanently connected to 
the test bay and erection shop through “ clean ” and 
“dirty”? pumps. The pipe lay-out gives a very 





flexible oil conveyance system. The _ boiler-house 


conjunction with the Reyrolle M5T circuit breaker to 
cut off an earth fault in a compound filled metal-clad 
dividing box forming part of a bus-bar zone. 

The third test was a demonstration of an uncon- 
trolled fault are on open type bus-bars. In the second 
case the main conductor leading into the compoynd- 
filled dividmg box was connected to the centre phase 
of the M5dT circuit breaker and the fault was intended 
to be initiated by the fusing of a piece of wire between 
the cable joint and the lead sheath of the cable. The 
22-kV circuit was controlled by the circuit breaker, 
which, when tripped through a relay with a time lag 





FIG. 12—DAMAGED CABLE DIVIDING Box 


of 0-2 of a second, was set to clear the fault are in. 
0-4 of a second, 7.e., in twenty cycles. 

The are fault current was 1855 amperes. After the 
test, however, the oscillograms showed that the are 
had extinguished itself in one cycle, and consequently 
before the circuit breaker protection had time to 
operate. Immediately the circuit breaker was closed 
there was a slight report from the dividing box and a 
flicker of flame from the top, but the dividmg box 
itself was undamaged. 

While the test incidentally indicates the difficulty 
of producing a fault are in compound, from the point 
of view of the intended demonstration, the occurrence 
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was unfortunate and accounted for the damage being 
less than that anticipated from similar tests. In 
another test made afterwards, however, the fault arc 
was produced and maintained until cleared by the 
cireuit breaker in 0:45 second. The fault are current 
was 2220 amperes. Immediately the circuit breaker 
was closed a loud crack was heard from the dividing 
box and the front casing was fractured, as shown in 
Fig. 12. While a slight flicker of flame was observed, 
there was no evidence of fire risk. The test proves 
that the rapid isolation of a fault are by automatic 
protective gear and circuit breakers results in only 
slight structural damage with virtually no possibility 
of fire. 

In the test designed to demonstrate the effect of an 
uncontrolled fault are in air the fault was initiated by 
closmg the M5T circuit breaker to make alive two 
phases of 22-kV open type bus-bars supported by 
porcelain post insulators. The fault was established 
by the fusing of pieces of wire connected across the 
back msulators of each phase, thereby producing a 
two-phase to earth short cireuit. The short circuit 
current was approximately 13,100 R.M.S. amperes 
at 22 kV, #.e., that obtained on a three-phase short 
circuit of 500 M.V.A., a value which is only one-third 
of that of the power broken during the first demon- 
stration. Immediately the circuit breaker closed 
there was a blinding flash. The arc ran along the 
bus-bars and “ shorted ”’ across the remaining insu- 
lators. The whole test piece was enveloped in a large 
roaring are, but the fault was cleared by the breaker 
in approximately three seconds Subsequent examina- 
tion showed that the bus-bars were badly pitted, the 
insulators were heavily scorched, and pieces of 
porcelain broken off. 

(To be continued.) 








Exhaust Gas Conditioner. 


THE illustration herewith is a diagram of an exhaust 
gas-conditioning apparatus for use with oil engined loco- 
motives, when they are used for underground working, 
or when used where precautions must be taken against 
the danger from fire. It is manufactured by the Hunslet 
Engine Company, Ltd., of Leeds, and has been fitted to 
all sizes of oil-engined locomotives built by the firm for 
underground work. 

The fire risk from the use of an oil engine is not very 
great, since the oil fuel is safe, having a flash-point of 
about 180 deg. Fah. In fact. a lighted match dropped 
on the surface of fuel oil is immediately extinguished. 


Change-over 
Valve 


the poisonous carbon monoxide content is always under 
0:1 per cent., provided the engine is kept in reasonable 
condition. The carbon monoxide content is so small that 
it can be overlooked if there is any ventilation at all. 
As is well known, this gas has no smell or taste, but is 
poisonous, even in small quantities. A content of not 
more than 0-015 per cent. in the atmosphere can, however, 
be considered to be safe. The carbon dioxide content can 
be entirely ignored. A very high percentage of this gas 
must be present in the atmosphere for trouble to ensure ; 
therefore its removal is not necessary. 

Apart from the above-mentioned characteristics, there 
is the smell associated with the oil engine exhaust gases, 
which is the result of the formation of aldehydes, and 
although, strietly speaking, not dangerous, it can cause 
extreme discomfort to the eyes and nose. These alde- 
hydes can be washed out in the apparatus to be described, 
and eliminated to the extent that they cannot be detected 
by the senses. 

The problem of exhaust gas conditioning therefore 
resolves itself into the washing out of the aldehydes and 
the prevention of hot carbon sparks from reaching the 
atmosphere. Several types of washers and scrubbers have 
been used for this purpose, but all suffer from the trouble 
of the water in the washer being quickly evaporated, as 
a result of the heat of the exhaust gases. It is therefore 
important to conserve the water supply as far as possible, 
and in the event of neglect to ensure that even if the con- 
ditioner becomes inoperative as far as exhaust washing 
is concerned, it must not be allowed to become inoperative 
as regards the fire danger. 

The conditioner shown by the accompanying engraving 
is claimed by the firm to be effective in these respects, 
The change-over valve A is fitted for those cases in which 
the locomotive is required to travel occasionally outside 
the dangerous area. The driver can then operate the valve 
so as to cut out the conditioner and save water which 
would otherwise be wasted. This valve is never fitted 
when the fire danger is acute, in case the driver ever acci- 
dentally omitted to change over when entering the danger- 
ous area. In order to allow for the possible reversal of 
the engine, the arrangement shown at B is used to break 
the resulting suction, thereby avoiding the possibility of 
water being drawn back into the engine. The arrange- 
ment forms a water seal when the engine is operating 
correctly, preventing exhaust gas or sparks from reaching 
the atmosphere and also allowing air to be easily drawn in 
when necessary. 

The cooling chamber C is arranged in order to reduce 
the temperature of the exhaust gases, and thus save as 
much evaporation of the cooling water as possible. This 
chamber is provided with internal baffles and external 
cooling fins. In order that it may dissipate as much heat 
as possible, it is placed in the air stream. The gases then 
reach the conditioning chamber proper. They strike the 
lower water surface at D and sparks are thereby quenched. 
Thence they bubble under the separation plate E and 
pass through materials at F which, it is claimed, ensure a 
serubbing action and the removal of the aldehydes. 





Bubbling up into the chamber G, the gases are made to 
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Conditioning Chamber 


EXHAUST GAS CONDITIONER FOR OIL-ENGINED LOCOMOTIVES 


Therefore the precautions that need to be taken against 
the fire danger, as in the case of inflammable areas, oil 
refineries, &c., where the locomotive is to work in the open 
air, are simple. In the oil engine the fuel is injected into 
the cylinder mechanically at the top of the compression 
stroke, and, since only air is drawn in through the air 
manifold, there is no tendency for flame propagation 
back to the air inlet, as in the case of the petrol engine. 
Hence the air inlet need only be protected by an explosion- 
proof grille, when the locomotive is for use in coal mines or 
other dangerously explosive surroundings. The exhaust 
system of an oil engine is also free from the troubles asso- 
ciated with petrol engines, for even in the case of a faulty 
exhaust valve the unburnt fuel passing into the exhaust 
pipe does not form an explosive mixture with consequent 
back fires. The greatest danger is from particles of red-hot 
carbon becoming detached from the cylinder head or piston 
crown, when the engine is in a dirty condition and on heavy 
load. Such particles must be prevented from reaching the 
atmosphere. 

The danger with regard to air contamination from the 
exhaust gases, as in the case of general mining and excava- 
tion, where there is little ventilation, requires more com- 
plicated apparatus for its elimination. The average com- 


position of the exhaust gas may be taken as follows :—On 
full load, carbon dioxide, 10 per cent. and oxygen 7-5 per 
on no load, carbon dioxide 2-5 per cent. and 
In ordinary locomotive practice 


cent.; 
oxygen 17-5 per cent. 





sweep over the corner baffle in such a way as to strike the 
surface of the water in the auxiliary safety reservoir H. 
This reservoir is a final trap for any particles which may be 
in suspension in the gases, but is mainly useful when the 
water level has accidentally dropped below the normal 
minimum level, as will be explained later. Passing into 
the chamber J the gases leave the conditioner and are 
finally mixed with fresh air in a Venturi swirl chamber 
at K and L. 

It is claimed that with this conditioner, the water is 
evaporated more slowly than with other types. Con- 
siderable evaporation does, however, take place and the 
make-up water is automatically supplied from the reserve 
tank N by the filler pipe M. This tank is fitted with an 
interconnected link mechanism P, so that the filler cap 
can only be removed when the stop cock Q is closed. A 
sight gauge R is arranged in order to provide against the 
possibility of running short of water. Although water 
quickly evaporates when the exhaust gases are bubbled 
through it, yet it only evaporates slowly when the gases 
merely impinge upon its surface. Assuming therefore 
that through negligence the locomotive continues in 
service after a fresh water supply should have been made, 
and that finally the water level is lowered down to that 
normally existing in the chamber D, the materials at F 
will be dried out and consequently must be non-inflam- 
mable. Although the scrubbing action is then lost, the 
surface impact and quenching action of the nozzle at D 


still takes place. If in passing through the dry material 
at F the gases should pick up small particles of carbon 
previously left there, the particles will be dealt with by the 
surface impact on the water surface at H. Furthermore, 
it is claimed that evaporation has now almost entirely 
ceased and therefore the water levels at D and H wil 
remain fully effective over a long period. . 

When safety in coal mines is concerned, and in other 
dangerous surroundings, an explosion-proof grille similar 
to that fitted on the air inlet is provided for the outlet 
from the conditioner. All auxiliary equipment is pro- 
tected. Electrical equipment is totally enclosed ; friction 
material is used for the brake blocks and for covering the 
buffer heads, so as to prevent a possibility of mechanical 
sparks occurring. Finally, and as a further precaution 
against the most dangerous conditions, the complete loco 
motive is totally enclosed and supplied with air only 
through a battery of flameproof grilles, so that even in the 
event of a complete engine break up through piston 
seizure or a similar cause, there can be no possibility of 
flame or hot details reaching the atmosphere. 








Central Station Outputs. 


By H. E. M. KENSIT; M.E.L.C, 


In Great Britain central station output—that is, 
generation and main transmission—-has been progressively 
organised by the Electricity Commission since 1926. In 
the United States and Canada there has been no national 
organisation, though in the United States there are very 
extensive private interconnected systems and in Canada 
there are both great private and provincial systems. It is 
therefore of interest to compare the rate of progress by 
these three countries, one with national organisation and 
two without. The diagram shows this over the last ten 
years. It will be seen that both the United States and 
Canada felt what may now be called the “ Great De- 
pression”? badly and that the total output in those 
countries fell quite considerably. On the other hand, 
Great Britain maintained steady progress of electric 
output all through that period. The mean annual per- 
centage increase over the ten years of the three countries 
that is, the rate which compounded annually gives the 
final figure—may be summarised on total output thus ; 
Mean annual increase, 1927 to 1937: Great Britain, 
11-6 per cent.; Canada, 6-9 per cent.; United States, 
4-3 per cent. 

This considerable difference is not apparent from the 
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diagram at first sight; it is largely-accounted for by the 
actual fall of output in the United States and Canada 
during the depression. But if the figures are put on a 
strictly comparable basis the result is still more favour- 
able to Great Britain. The figures for Great Britain 
represent the general supply of electricity generated 
and used entirely within the country. This is not the case 
for either the United States or Canada. 

‘or the United States, the highest figures published for 
public supply, those of the Federal Power Commission 
have been used. Imports from Canada less exports totalled 
for 1936 nearly 1540 million kWh, but this is less than 
1-4 per cent. on the total output (113,602 million kWh) 


and is a considerably less proportion in some years. So 
small a percentage could not be read on the -scale 
diagram and has therefore been neglected. The United 


States curve is necessarily shown to one-tenth scale in 
order to keep the diagram to a reasonable size. 

But in Canada the amount exported and the amount not 
used for general distribution are a large percentage of the 
total. In 1936 the amount exported was over 6 per cent. 
and the amount used for electric boilers was 29 per cent., 
so that less than 65 per cent. of the recorded total was used 
for general distribution. Electric boilers, in this con- 
nection, means electric steam boilers for producing steam 
for manufacturing purposes, mainly for pulp and paper. 
Electric energy for these boilers is that from surplus water 
power, for which there is no other market and which is 
sold at a nominal price, and therefore the amount used for 
this purpose cannot be included in general supply. It is 
the large and increasing use of these boilers during the 
last few years that mainly accounts for the large increase 
in Canadian output, as can be seen from the diagram. To 
cover this point the dotted curve has been added for 
Canada, this representing the output used for general 
distribution, and it will be seen that the rate of progress is 
only 5-5 per cent., as against 6-9 per cent. for the total 
supply. 

The conclusion is that on a comparable basis the rate of 
progress of central station output over the last ten years 
has been more than twice as great in Great Britain under 
central organisation and control as in the United States 





and Canada. 
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Rail and Road. 


RaILs FOR THE FinnisH Stare Raimways.—Half of 
the rail requirements of the Finnish State Railways for 
1938, amounting to about 8000 tons, are to be supplied by 
that country’s new rolling mill Vuoksenniska O.Y. The 
company is installing another rolling mill, and it is stated 
that from 1939 onwards it will supply all the rail require- 
ments of the country. 


New BRIDGE IN THE LonpoN Docks ArEA.—The 
fifth of the nine bridges to be rebuilt in the docks area, 
under the London County Council improvement scheme, 
has been opened in Glamis-road, Stepney. The original 
structure was a 15ft. wide swing bridge. The new bridge 
is of the electrically operated lifting type, and is 40ft. 
wide. Including the widening of the immediate approaches 
the cost of the bridge was £46,000. 


MorE AMERICAN STREAMLINED Trarns.—The Southern 
Pacific Railroad of the United States has just put two new 
streamlined trains into service in Texas between Houston 
and Dallas. The trains are hauled by two streamlined 
** Pacific ” locomotives, each of which weighs 558,000 lb., 
and develops a tractive force of 40,570 lb. Sheet rubber 
diaphragms between the coaches provide an unbroken 
exterior surface over the full length of the train. 


New Mancnester-GLascow Goops Service.—The 
London, Midland and Scottish Railway Company has 
introduced a new high-speed goods train between Man- 
chester and Glasgow. The new train is intended for goods 
delivery in the Glasgow city area, and has been intro- 
duced as a result of the increase in goods traffic between the 
two cities. It leaves Ancoats Station, Manchester. at 
8.40 p.m., and arrives at Buchanan-street Station, Glasgow, 
at 4.50 a.m. 

A SENTINEL Gas PropucEeR VEHICLE.—At the annual 
meeting of Sentinel Waggon Works (1936), Ltd., the 
chairman stated that the company had purchased from 
Major J. H. Macdonald the manufacturing and selling 
rights for Britain of his gas producer road vehicles. It 
was stated that a trial vehicle suited for a pay load of 
5 tons was purchased from Major Macdonald, and it had 
travelled for nearly 80 miles fully loaded on 1 ewt. of gas 
coke or anthracite, at a saving in fuel cost of over 75 per 
cent, as compared with petrol. 

LoncEst EvROPEAN BripGE.—Dealing with the claim 
that the Storstrom Bridge is the longest structure of its 
kind in Europe, a note in the Railway Gazette points out 
that this comparison is made with the steelwork section 
of the Tay Bridge. If, as the note says, the overall length 
of the Tay bridge, including its brick arched span 
approaches is taken into consideration, it is longer than the 
Storstrom bridge by over 1000ft. . From abutment to 
abutment, including the approaches, the Tay bridge 
is 11,653ft. long, of which the steel spans account for 
10,269ft., whereas the Storstrom bridge is 10,537ft. 
overall. 

Tue German Roaps DELEGATION.—At the annual 
dinner of the Society of Motor Manufacturers and Traders, 
the Minister of Transport offered to consider the views 
of the German road delegation which recently studied 
the German Autobahnen. Mr. R. Gresham Cooke, the 
Hon. Secretary of the delegation, informs us that the 
Minister’s offer has been provisionally accepted. It is 
proposed that a conference of all the delegates should 
be held on Wednesday, November 17th, at the time of 
the Public Works Exhibition, when a summary of the 
views of the delegation will be prepared. After this, it 
is expected that it will be possible to place before the 
Minister of Transport considered views as to how the 
experience gained in Germany should be applied to our 
road problem. In conjunction with this conference, it 
has been arranged that Dr. Fritz Todt, the General 
Inspector of German Highways, shall pay a visit to 
England. 


CENTENARY OF THE First Russian Rartuway.—Pre- 
parations are being made in the U.S.S.R. to celebrate, 
on April 17th, 1938, the centenary of the first Russian 
railway. This railway, called the Tsarskoye Selo Railway, 
was built between St. Petersburg and Pavlovsk. The 
building of it was begun on May 13th, 1836. On October 
9th of the same year traffic was opened on a small section 
of it between Pavlovsk and Tsarskoye Selo (now Pushkin). 
Within a year, on November 12th, 1837, traffic was 
started on the whole of the line, between St. Petersburg 
and Pavlovsk, the trains being at first pulled by horses. 
With the arrival of steam engines purchased in England 
and Belgium, steam traction began, but even then was 
used only on Sundays and holidays. It was not until 
April 17th, 1838, that the railway was put into regular 
service with steam engines. To mark the centenary an 
exhibition, called ‘‘ One Hundred Years of Russian Rail- 
ways,” was recently opened in the Leningrad Industrial 
Institute. The exhibits show the development of railways 
from the first Russian railway of a hundred years ago to 
the present day. 


EXPERIMENTAL Roap To BE CLosep.—The experiment 
in concrete road construction and design, which has been 
in progress on the Ministry of Transport experimental 
road at Harmondsworth, Middlesex, since December, 
1929, has been terminated and the road closed to traffic. 
During the period of the experiments traffic on part of the 
Colnbrook By-pass has been diverted to the experimental 
road in order to test the various sections under*normal 
traffic conditions. This traffic, amounting to about 16,000 
tons a day, will now be re-admitted to the fenced-off section 
of the by-pass. The Experimental Work on Highways 
(Technical) Committee is of the opinion that as little further 
information of a purely experimental nature is likely to 
be obtained unless the tests are continued indefinitely, 
no useful purpose would be served by continuing to keep 
the sections open to traffic. It is, however, intended to 
drill a number of cores and to examine them in order to 
obtain information on the uniformity of the concrete as 
regards composition, density and thickness in different 
parts of slabs, and to compare slabs made to different 
specifications. On completion of this examination, which 
will probably occupy several months, it is proposed to 
reyiew the whole of the information relating to the experi- 
ment and to issue a final report. 








Miscellanea. 





New Pires Line to DoLtGarroc.—The new pipe“ line 
of the North Wales Power Company, from Lake Cowlyd 
to the hilltop 900ft. above Dolgarrog, has been placed in 
service. The line is built up of 6ft. diameter pipes and is 
nearly 2$ miles long. As a result of the new line the 
turbines at Dalgarrog have a head of water of 1200ft., as 
compared with the previous head of 1000ft. 


THe Virreous ENAMEL INDustRy.—At the fourth 
annual conference of the Institute of Vitreousing 
Enamellers, Sir Harold Hartley said that there were now 
eighteen co-operative research associations which occupied 
a firm position in the industrial organisation of this 
country. He added that the vitreous enamel industry 
had much to gain by forming such an association. 


SourH A¥FRican [RON AND STEEL [INDUSTRIAL CORPORA- 
TION, Lrp.,—At the recent annual meeting of the South 
African Iron and Steel Industrial Corporation, Ltd., 
known as Iscor, it was stated that most of the plant 
extensions and additions for which 14 million pounds 
was raised in 1935, have now been completed and put into 
operation. During the year ended June 30th, 1937, the 
heavy mill production totalled 234,018 tons. 


Deatx oF Coroner B. I. Rotima.—It is with regret 
that we note the death of Colonel Bernard Ismay Rolling, 
the general manager of the Bedford works of the Igranic 
Electric Company, Ltd. With the exception of war service, 
Colonel Rolling has been in the service of the company 
for the past twenty-five years. He was appointed to the 
Bedford works in February, 1933, and for the previous 
twenty years had been manager in charge of the Glasgow 
office for Scotland and Treland. 


A New KionneE GasHOLDER.—A series of interesting 
visits have been made by gas engineers to a new two 
million cubie feet capacity Klonne gasholder now being 
constructed at the’ Ford Motor Company’s works at 
Dagenham by Horseley Bridge and Thomas Piggott, Ltd. 
The holder has a diameter of 126ft. and is over 185ft. high. 
It is the first waterless gasholder of welded construction to 
be erected in this country, and we hope to give a full 
description of it in a later issue. 


TRANSPORTING LARGE DRUMS IN THE UNITED STATES.— 
Owing to their size, four drums for a coking plant in 
Whiting, Indiana, were transported by water from Jersey 
City, a distance of over 1370 miles. The drums, each 
weighed 175,000 lb., and were 60ft. long by 16ft. in dia- 
meter, and their size made it impossible to carry them 
so far by road or rail transport. After being placed in the 
water the drums were lashed together in pairs and towed 
to their destination. The tower for the plant is to be trans- 
ported in the same manner. It is 80ft. long, 15ft. in dia- 
meter, and weighs 460,000 lb. 


New Sree, Piant at JarRow.—Arrangements are 
being made by the Commissioner for the Special Areas of 
England and Wales to lease the land he is acquiring at 
Jarrow to a new company which is being formed to build 
and operate a steel rolling plant. The Treasury has 
agreed to provide loan money from the fund created under 
the above Act, and the Nuffield Trustees are taking a large 
number of shares. The balance of the total capital of 
£1,000,000 required for the proposed undertaking is being 
subscribed in part by the Consett Iron Company, and in 
part through the intermediary of the Bankers’ Industrial 
Development Company. 


Lake Meap Srorace Asove BovutpeER Dam.—By 
July 28th last the storage capacity of Lake Mead, above 
the Boulder Dam, had increased to nearly 16 million acre- 
feet. It is expected that at the present rate of increase, 
it will take three more years to fill the lake to its capacity 
of over 30 million acre-feet. Four of the 115,000 H.P. 
units are now generating power and two more units of 
this capacity are being installed, and two were ordered 
recently. These, with a 55,000 H.P. unit now in place, 
will bring plant capacity to nearly 1,000,000 H.P. Space 
is provided in the plant for seven more 115,000 H.P. and 
one 55,000 H.P. units, a total capacity of 1,835,000 H.P. 


EXTENSION OF THE ScrENCE MusEuM.—It is announced 
that the Grand Council of the Federation of British 
Industries has decided to support the proposals of the 
Advisory Council of the South Kensington Science Museum 
for the substantial development of the Museum, and, 
according to The Times, a letter has been sent on behalf of 
the Federation to the President of the Board of Education 
supporting the Advisory Council’s recommendations. In 
1910 a committee appointed by the Government recom- 
mended the erection of three blocks for the Museum, but 
it was not until 1928 that the block which at present houses 
the Science Museum was completed. The Advisory Com- 
mittee now considers that the 1910 proposals are not 
adequate and recommends that the whole of the site 
bounded by the eastern wall of the existing Museum, and 
by Exhibition-road, Imperial Institute-road, and Queen’s- 
gate, be finally allocated to the Science Museum. 


New Etxorric Lamps.—At the opening meeting of the 
Illuminating Engineering Society some new forms of 
electric lamps were introduced. The first, a 400-watt size 
luminescent lamp, consisted essentially of a mercury 
electric discharge lamp in a bulb, the interior of which is 
coated with a fluorescent powder. As a result, the high 
efficiency of 38 lumens per watt associated with the 
mercury electric discharge lamp is maintained, but with 
the advantage that the ultra-violet radiations are trans- 
formed by the fluorescent powder to bring about a remark- 
able change in colour. The ordinary mercury lamp has 
only 2 per cent. red light, while the new. lamp emits 
6 per cent. red light. 
mercury lamp is a development of the mercury electric 


discharge lamp, with an efficiency of 60 lumens per watt. 


The removable lighting element is only 1}in. long, while 
the light source itself is a thread of mercury only }in. lo: 
and a small fraction of an inch in diameter. This small 
500-watt lamp emits 35,000 lumens, the brightness 
reaching the large figure of 215,000 candles per square 
inch. The light is whiter than the ordinary mercury lamp. 
Both these lamps are likely to be marketed shortly. 


A 500-watt size water-cooled, 





Air and Water. 





Arr Mar Routes.—The present mileage of the world’s 
air mail routes exceeds 300,000. 


New R.A.F. ArRopRoME IN ScoTLtanp.—Work is 
shortly to begin on the construction of a new Royal Air 
Force base at Wick, Caithness. 


THE SwepisHh MercHant SErvice.—According to a 
report of the Swedish Board of Trade, that country’s 
mercantile marine has been reduced by 248 ships of 226,437 
gross tons during the past five years. 


Launcn or H.M.S. “ Tarrar.”—H.M.S. “ Tartar,” 
which was launched from the Wallsend yard of Swan, 
Hunter and Wigham Richarsson, Ltd., on October 21st, 
is the forty-sixth destroyer built for this country by the 
firm. 


A Fiyixe Boat Recorp.—The French flying boat, 
* Lieutenant de Vaisseau Paris,’’ has established a new 
record for flying boats by making a non-stop flight from 
Kenitra,: in Morocco, to Maceio, in Brazil, a distance of 
3612 miles, in just under thirty-six hours. 


Fiyive Recorps.—It is announced that. the Air Ministry 
is considering the question of attempting to secure the 
world’s landplane speed record and a long-distance record 
for this country. At present the speed record is held by 
Italy and the long-distance record by Soviet Russia. 


VEHICULAR TUNNEL UNDER THE KriEeL CAaNAL.—With 
a view to connecting the new Reich motor road from 
Hamburg to Flensburg, on the Danish-German frontier, 
plans are being prepared for the construction of a tunnel 
under the Kiel Canal. The tunnel will be about 1$ miles 
long, and it is proposed to make it over 100ft. wide. 


THe 1935 Navat ConstrRucTION ProGRAMME.—When 
the destroyer “‘ Nubian ” is launched by John I. Thorny- 
croft and Co., Ltd., on December 21st next all the vessels 
authorised in the 1935 naval construction programme will 
be afloat. Twenty-eight ships were voted in this pro- 
gramme and seven further destroyers were included in a 
supplementary estimate. 


Recorp FiicuT FRoM AUSTRALIA.—A new record solo 
flying time from Australia to this country has been set up 
by Miss Jean Batten. She landed at Lympne at 3.45 p.m. 
on Sunday, October 24th, after having flown from Darwin 
in 5 days 18 hours 15 minutes. The previous record time 
was set up by Mr. H. F. Broadbent, who covered the 
distance in 6 days 8 hours 25 minutes. 


THE New Cunarp-Warre Star Liner.—It is announced 
by Cunard-White Star, Ltd., that its new ship, being built 
by Cammell Laird and Co., Ltd., at Birkenhead, will be 
launched on Thursday, July 28th, 1938. The ship will be 
named ‘‘ Mauretania.”” Nearly 750ft. long, she will have a 
gross tonnage of over 30,000. She will have ten decks and 
twin screws driven by Parsons single-reduction geared 
turbines. When launched, only fourteen months will 
have elapsed from the time of her keel laying, which began 
on May 24th last. 

SHIPBUILDING IN FRANCE.—Since the French Govern- 
ment ordered five vessels in November, 1936, there has 
not been a single order for an important merchant ship 
placed with French shipyards. According to Shipbuilding 
and Shipping Record, three of the cargo ships ordered by 
the Government are designed after the Yourkevitch 
patents, and are 487ft. long, 60ft. broad, 39ft. deep, and 
have a deadweight capacity of 9000 tons. Propulsion 
will be by a ten-cylinder, two-stroke, single-acting Sulzer 
engine, designed to develop 7000 B.H.P. at 125 r.p.m. 


A Bow Proputsion VESSEL.—What is claimed to be the 
first vessel to be fitted with bow propulsion has been built 
for canal service in Germany by the Mannheimer Schiffs 
und .Maschinenbau. As described in Shipbuilding and 
Shipping Record propulsion is effected by propellers 
mounted at each side of the bow in Kort nozzles with the 
object of suppressing the bow wave and resultant wash 
which necessitate strict limitation of speed on canals in 
order to avoid flooding and scouring of the banks. Driven 
by two 135 H.P. oil engines, the ship has a length of 
220ft. 4in. and a breadth of just under 27ft. During trials 
in the Neckar Canal at a speed of 12 kiloms. per hour, it is 
reported that not a wave was produced by the boat. 


Co-OPERATION IN TRAMP SHrpPinc.—After a private 
meeting of tramp shipowners recently, the Chamber of 
Shipping issued the following statement :—“ At a large 
and fully representative meeting of British tramp ship- 
owners, held at the Chamber of Shipping to-day (October 
20th), under the chairmanship of Sir Vernon Thomson. 
the scheme of voluntary co-operation in the shipping 
industry revised in the light of suggestions made by 
shipowners throughout the country since the meeting of 
the industry on July 23rd, 1937, was enthusiastically 
adopted. The scheme will now be circulated for signature. 
Provided that 90 per cent. of the tramp shipowners sign 
it, the scheme will be brought into operation as from 
January Ist, 1938.” 

A DynamMomeTeR Barcr.—In order to ascertain the 
towing power of tugboats when actually in service, the 
Dravo Corporation, a United States shipbuilding company, 
has built a dynamometer barge. The barge, which is 
placed between the tow and the tug, is a standard 100ft. 
by 60ft. river craft, and on its deck 1s fitted a welded steel 
frame riding on rollers which give free movement fore and 
aft, but not athwartship. Four sets of rollers are provided 
at each of the three bearing points which support the 
floating frame. The top and bottom units consist of two 
rollers and the side units of three rollers. The frame has a 
width of 20ft. from centre to centre of bearing supports, 
which are at the extreme end of the barge. Adjacent to 
and overhung from these bearing supports is a heavy 
beam, by which the tug is attached to the frame. The 
tugboat does not come into contact with the dynamometer 
barge, its entire thrust or pull being exerted on the frame 
which operates two hydraulic rams, each of which has an 
area of 100 square inches. The two rams are placed so 
as to take the thrust or pull in either the forward or astern 
direction. These register the amount of thrust or pull 
upon recording and indicating gauges provided for each 
ram and located in a cabin set between the rams. 
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EARLS COURT EXHIBITION BUILDING 


(For description see page 464.) 
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FIG. 12—GIRDERS IN POSITION OVER RAILWAY LINES 
FIG. 13—COVERING IN CONSTRUCTION AT THE WARWICK-ROAD ENTRANCE 
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*“MONSTROUSLY INGENIOUS.” 


Siz JoHN THORNYcROFT concluded his Presi- 
dential Address to the Institution of Mechanical 
Engineers on Friday, October 22nd, with a plea 
for simplicity in mechanical design. ‘It is,” 
he said, “‘ much easier to add complication than 
to simplify, but it seems to me to be all-important 
to endeavour to simplify. ... Simplification and 
reliability go together. The most ingenious 
devices cannot be of real benefit unless they are 
reliable.” May we remind our readers that over 
eighty years ago another famous engineer and 
shipbuilder, Scott Russell, speaking to the Society 
of Arts, asked his audience—‘* Were they not 
struck with the fact that nearly all the inventions 
they now heard of no more seemed monstrously 
ingenious, whilst the inventions actually in use 
were those which appeared to have got rid of all 
the ingenuity and to have merely retained one or 
two plain, simple, common-sense elements in 
them ?” 

It would be difficult to find any mechanical 
engineering product in which reliability is more 
essential than the equipment of warships. In 
passenger and commercial ships a breakdown 
ordinarily causes only delay, but no fatal con- 
sequences ; in a warship on hostile duty a failure 
may have far-reaching consequences—the loss 
of the ship to the enemy, if not the loss of an 
action. Hence, particularly during war, every 





class of naval vessel, whilst in commission, must 
be trustworthy in every part, ready for action at 
short notice, and in such a condition that every 
single item of the complex mechanism which 


it contains may be trusted to perform its duties 
without hitch or delay and without giving 
anxiety to those in command. It is not difficult 
to believe that the strain which is put upon the 
responsible personnel ashore and afloat is enormous. 
“Those who served through the war,” said Sir 
John, “say that the strain of having ready for 
work at four hours’ notice, for 44 years, the less 
complicated apparatus and’ mechanism which 
existed then, was more than many men could 
stand.” Nevertheless, the multiplication of com- 
plexity still goes on. Since the war it has increased 
greatly and there is no sign yet that it is coming 
toanend. To complicate is easier than to simplify, 
but perhaps some day there will arise a designer 
who has the ability and the courage to delete 
everything of which the value does not outweigh 
the disadvantages and even to set the merits of 
simplicity and resulting trustworthiness against 
some loss of efficiency or convenience. It would 
be of the highest technical interest if a small 
committee of experts would examine, let us say, a 
destroyer, and estimate the relative value of every 
item it contains. There is, we believe, a good 
deal of duplication and even triplication resulting 
from the fact that independent drawing-offices 
prepare designs for their own equipment. It is at 
least conceivable that unification could be effected in 
some of these cases. Sir John implied, if he did not 
say so in as many words, that there was greater 
complexity in recent destroyers than could be 
justified by real necessity. A committee which 
resolutely determined not to be swayed by personal 
predilections would, we imagine, find it not 
insurpassably difficult to indicate what parts 
of this increased complexity might be surrendered, 
and what part was an ineradicable concomitant of 
the advances in practice—higher pressure, anti- 
submarine and anti-aircraft equipment, range 
anticipating, range finding and so on—which 
have been introduced in the last twenty years. 
We have mentioned “ personal predilections ’ 
because we assume that in the design of 
warship machinery, as in that of commercial 
ships and land plants, it plays a not negli- 
gible part. On the one hand may be found 
men who believe in the greatest automaticity and 
refuse to see that complexity increases liabiity 
to breakdown, and on the other, men who are 
resolute in their belief that after all is said and done, 
the human machine is, of all machines, the most to 
be trusted in emergency. There is in all classes of 
mechanical engineering a tendency for the former 
to carry the day. That is a great compliment to 
mechanical engineers, but engineers themselves 
know, to quote Sir John once more, “that the 
more complicated the apparatus becomes, the 
greater the chance of its being put out of action, 
and the longer the time required to train men to 
look after it.”’ 

It cannot be expected that a warship will ever 
again be simple. Each new invention brings with 
it new equipment which has to be fitted within 
the limits of the hull. But when an author of 
great experience of a particular class of war 
vessels urges the desirability of greater simplicity 
it is manifest that he has in his mind the direction 
in which simplification should be sought. We are 
not in his secret, in that matter, but we are perhaps 
not far wrong in assuming that foreign craft are, 
in general, more subject to criticism for excessive 
complexity than those of the British Navy. In 
this country the simplicity of machinery has always 
commanded respect. On the contrary, many 
foreign nations rejoice in complex machinery 
and are prone to value “ plain, simple, com- 
mon-sense elements”’ less highly than we do. 
Partly because there are always lots of people 
who insist that we should follow the example 
of others and partly because foreign orders have 
an inevitable effect upon design, we have had 
in all branches of engineering to surrender some 
of our national ‘liking for simplicity. In warships 
we produce masterpieces of engineering, for 
nothing less than masterpieces will do. Since 
every single item, down to the least, must be 
above suspicion, the standards insisted upon 
in the specifications are the highest conceivable. 
But it is well to remember that in action this 
excellence is of very brief value. Its purpose is 
to enable a ship to get its blow in first. We 
protect it as well as we can behind steel walls, 
but if the enemy succeeds in striking before we 
can, even if he does not touch a vital element, he 
may throw out of gear a whole train of mechanism 
and devices and compel a return to simpler methods 
of operation. “‘In theory,” said Sir John, “ it 
may be possible to have the most perfect piece 





of apparatus which would always enable a captain 





to get his blow in first, but in reality there may 
be such difficulties in producing it that he does not 
get the opportunity, and so I suggest that the 
work of engineers will necessarily be in the direction 
of simplification.” 


Inland Water Supvey. 


THE Inland Water Survey Committee set up by 
the Government in February, 1935, has just issued 
its second annual report. Although this Com- 
mittee was appointed at a time when for two 
successive summers the country had suffered from 
the effects of prolonged droughts, which had had 
serious results in depleting rural water supplies 
and had shrunk the stored reserves of more than 
one large town to an alarmingly low level, it was 
never intended that its activities should be limited 
only to those useful to water supply engineers. 
For some years various interested bodies had been 
directing attention to the scanty information avail- 
able and recommending that some action should be 
taken to bring about a survey of the water resources 
of the country. A few months before the actual 
appointment of the Committee a deputation con- 
sisting of representatives of the British Association 
and the Institution of Civil Engineers waited upon 
the Minister of Health to put its views before him 
and to point out the difficulties by which engineers 
were faced in executing hydraulic works owing to 
the lack of any detailed statistical knowledge. 
Thus, though the terms of reference set out that the 
survey is to “ collect, correlate and encourage the 
keeping of records of the water resources of Great 
Britain and to make these results available for 
general use,” it is clear from the Report that the 
Committee is not unmindful of the manifold uses 
to which its statistical records are likely to be put 
and the consequent importance of obtaining as 
detailed and accurate a record as possible. 

Although the Committee has been in being for a 
period now only a few months short of three years, 
no actual statistics have so far been published. 
But in view of the facts that the actual work of 
gauging and recording is not carried on directly 
by the Committee, but by the numerous local 
bodies and other authorities concerned in various 
ways with rivers and streams and that the means of 
gauging existing at the time of the appointment of 
the survey were in many cases unsatisfactory, 
immediate results can hardly have been expected. 
Up to the present the main tasks of the Committee 
have been those of planning how best the detailed 
statistics can be presented for publication and of 
getting into touch with various bodies, such as 
Conservancy Boards, Drainage Authorities, and 
water supply concerns, through whose co-operation 
the necessary information is to be obtained. In 
the past, however, many of these authorities have 
concerned themselves only with those parts of 
the records which affected their particular work. 
Thus, in general, Catchment Boards tend to be 
interested only in periods of high discharge liable 
to lead to floods, whereas those periods of low dis- 
charge which may make up as much as 80 per cent. 
of the annual record are of greater interest to 
bodies concerned with the preservation of fisheries 
or the prevention of pollution. Other authorities, 
too, are concerned only to maintain certain 
minimum flows. Many of the gauges in use have 
been found to be constructed with such specific 
purposes in view and records obtained from them 
are either incomplete or liable to serious inaccu- 
racies. In such cases it has been the task of the 
Committee to encourage improvement so that 
fuller and better records shall become available 
and to advise upon sites suitable for the installation 
of new gauges. In many areas the number of 
gauges has been found to be inadequate and as a 
consequence the Committee has undertaken the 
survey of a number of large basins with the object 
of securing data which would influence the siting 
of additional gauges. In some mountainous areas 
the difficulties are enhanced by the nature of the 
terrain and the sparsity of the population, while in 
others, such, for instance, as the Tay catchment, 
the gathering of records is complicated by the 
existence of hydro-electric schemes authorised to 
take flood waters from the higher reaches of 
adjoining catchments. In all this work, however. 
the Committee has been aided by the fact that in 
England and Wales grants are available towards 
the cost of river gauging installations provided by 
Catchment Boards, while the Department for 
Agriculture in Scotland set aside for the year under 
review the sum of £500 towards the equipment of 
t | gauging stations. The Committee is not confining 
its activities to the measurement of surface waters, 





but is also concerning itself with underground 
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sources. Here, although there are numerous 
bodies engaged in pumping from wells and bore- 
holes which can no doubt supply much information. 
and although there is a great deal of literature 
available knowledge of the variations of the level 
of the water table is to a large extent lacking. The 
Committee proposes to engage the help of the 
masters of schools, who, it is hoped, will consent 
to supervise the activities of boys in taking 
periodic measurements of levels in used and 
unused wells in the vicinity of the school. This 
plan is already under trial in conjunction with 
schools situated in the river Nene basin and has 
obvious educational advantages. In addition, the 
Committee has established friendly relations with 
the Meteorological Office and is receiving assistance 
from the Geological Survey. It will be seen, there- 
fore, that, despite the long delay before publication 
of those results it was specifically created to obtain, 
the Committee has not been idle and that much 
work yet remains to be done before the conditions 
for gauging the water resources of the country can 
be regarded as adequate. 

To judge from the Report of the Committee, the 
data which it intends as soon as possible to publish 
are likely eventually to prove of great value, not 
only to water supply and hydro-electric engineers, 
hut also to those concerned in many other ways 
with the water resources of this country. But 
hesides its directly obvious importance, the record 
obtained is likely to add generously to the engi- 
neer’s fund of knowledge as to the characteristics of 
various types of terrain. Passing beyond, perhaps, 
the letter of its terms of reference, the Committee 
is arranging in many places for the installation of 
additional rainfall gauges and in a short time it 
should be possible to correlate accurately for any 
basin the figures of rainfall with the variations in 
the flow of streams and the level of underground 
waters. In addition, the investigation of under- 
ground waters and the more detailed rainfall 
statistics may bring to light additional knowledge 
of geological and meteorological importance. It 
is with a lively interest that we await the publica- 
tion in the near future of the first statistics from 
which it may be possible to judge how closely 
performance is likely to accord with promise. 








Obituary. 





SIR JOSEPH WILLIAM ISHERWOOD. 


NAVAL architects and marine engineers, both in 
this country and abroad, will learn with great regret 
of the death of Sir Joseph William Isherwood, 
which took place on Sunday, October 24th, at his 
flat in Grosvenor House, Park-lane, London, following 
an attack of pneumonia. The name of Isherwood 
is known in practically every shipyard in the 
world as that of one who has done much for the 
improvement of the design of cargo ships and tankers. 

Joseph William Isherwood was a native of Hartle- 
pool. After leaving school at the age of fifteen, he 
was apprenticed to the Middleton Shipyard of Furness 
Withy and Co., Ltd., at West Hartlepool. On the 
completion of his training he remained with the firm 
until 1896, when he joined Lloyd’s Register of Ship- 
ping as a ship surveyor, and was shortly afterwards 
appointed to the staff of the chief ship surveyor. 
For the next ten years he studied plans of the new 
ships submitted for the approval of Lloyd’s Register, 
the causes of damage to vessels, and the nature of 
damages met with in seagoing service. The result 
of these studies was that he developed a new method 
of ship construction known as the Isherwood longi- 
tudinal system, which, he claimed, gave an increased 
deadweight carrying capacity on the same draught 
as the older transverse system of construction, with 
a stronger hull, which could be built ia a quicker 
time and was lower in first cost and maintenance, 
and ensured greater safety at sea. In 1906, Isherwood 
was able to present to the world his new system of 
construction, and in the year following he left Lloyd’s 

Register in order to give his whole time to its 
development. 

The first ship to be built on the longitudinal 
principle was the tanker ‘“‘ Paul Paix,” of some 
6600 tons deadweight carrying capacity, which 
was constructed by R. Craggs and Sons, of Middles- 
brough, in the winter of 1907. She was followed by 
the ** Gascony,” a slightly smaller ship, built in the 
same yard, and a general cargo steamer, the ‘‘ Craster 
Hall,” built by William Hamilton and Co., Ltd., of 
Port Glasgow. The immediate success of these ships 
led to the wide adoption of the Isherwood system, 
which dispenses with the small transverse ribs of 
the conventional structural form, and substitutes 
widely spaced strong transverse members between 
which the hull is supported by longitudinally arranged 
stiffeners relatively closely spaced. The success 


of the design led to the construction of tankers and 
cargo ships of increased carrying capacity, not only 





in the yards of Great Britain, but in those of the 
United States, and Canada, and the Continent. 

During the war Isherwood advocated the building 
of a special fleet of cargo ships to meet the submarine 
menace, and prepared the designs, which he offered 
to the Government free of charge. About this time 
the United States Shipping Board offered him 
membership of a Committee on Electric Welding 
Research, and he got out designs for a 5000-ton 
welded cargo vessel. 

With the resumption of shipbuilding operations 
in all countries after the war, there was a large 
increase in the number of Isherwood ships laid down, 
and in June, 1921, Sir Joseph Isherwood was made a 
baronet, in recognition of his great services to naval 
architecture and improvement of British shipping. 
Sir Joseph was well known and appreciated in 
America, and we may recall the occasion of a con- 
gratulatory banquet given to him at the Waldorf 
Astoria Hotel, New York, in August, 1921, when he 
was honoured by the presence of representatives of 
practically every shipbuilding yard and_ shipping 
interest in America. 

About 1923 Sir Joseph invented the ** bracketless ’ 
system of construction, the primary object of which 
is the elimination of bulkhead brackets in such a way 
as to avoid the possibility of leakage at such points 
while maintaining the full continuity of longitudinal 
strength. Some ten years after the invention 
of the bracketless system, Sir Joseph turned his 
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attention to the problem of steel hatches and covers, 
details of which were published about 1933. 

To few men is it given to see the full fruits of their 
endeavours, but before his death Sir Joseph saw 
2400 ships, with a total deadweight carrying capacity 
of over 20,000,000 tons, constructed on his longi- 
tudinal and bracketless systems. 

A further invention which aroused great interest 
in the days of pronounced shipping depression was 
the ‘‘ Arcform’’ method of ship construction, pro- 
viding a radical departure from the box-shaped 
middle body of cargo ships, by making the sides of 
the hull of a rounded form. The first three ships 
to be built were the ‘‘ Arewear,”’ the ‘ Arctees,” 
and the ‘‘ Arcgow,”’ constructed on the Wear, Tees, 
and Clyde respectively. These cargo-carrying vessels 
Sir Joseph built and operated unti! the latter half 
of 1936. Two similar ships were then ordered and 
were quite recently sold. The success of the 
‘‘ Arcform”’ led to active construction of cargo 
ships and tankers in British, American, and Con- 
tinental yards, and there are now over thirty-six 
“ Arcform”’ ships built or building, aggregating about 
370,000 tons deadweight carrying capacity. 

Apart from his active business life Sir Joseph 
found the time for work and scientific papers for 
the Institution of Naval Architects, the North-East 
Coast Institution of Engineers and Shipbuilders, and 
the Society of Naval Architects and Marine Engineers 
of New York. He was also a valued member of 
Lloyd’s Technical Committee, and a member of the 
Worshipful Company of Shipwrights. 

A man of charming personality, he possessed great 
courage and originality of thought, combining 
scientific knowledge with business acumen in a 
manner which compelled success. His sudden death 
at a comparatively early age will he keenly felt by 
an unusually wide circle of friends. 
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SHORT NOTICES. 

Principles of Advertising for Engineers. By C. W. 
Hanson. London: Morgan Brothers (Publishers), Ltd., 
Essex-street. 1937. Price 3s. 6d.—In the selling organisa- 
tions of engineering firms advertising occupies a position 
of the first importance. Whilst their allocations for it are 
generally trifling by comparison with the huge expendi- 





tures by soap, tobacco, or patent medicine manufacturers, 
there is every reason why the money should be laid out 
to the best advantage. In this little book, published by 
the proprietors of THE FNGINEER, an 6xperienced author 
indicates how that can be done, and endeavours to remove 
several misconceptions about Press advertising which have 
unfortunately gained currency. Not many years ago the 
directors of companies paid so little attention to adver- 
tising that they appointed juniors on very small salaries 
to attend to it. These men failed as a rule either to 
understand the art of advertising or the attitude of the 
Press towards it. We can recall not a few cases in which 
they endeavoured to dictate to the Editor what he should 
do or should not do in his pages. We are happy to say 
that that bad phase has passed or is passing. Engineering 
firms now employ competent men, either in their own pay 
or independent agents, to attend to this branch of their 
business, and the art of advertising is being carefully 
studied. We need not say that every newspaper desires 
to see advertisements profitable to its advertisers, and this 
little book has been published with that object in view. 
The following list of the titles of the chapters will give a 
very good indication of the contents :—(I) The Special 
Nature of Engineering Advertising ; (II) Why Advertising 
Must be Planned; (III) Who Shall Create the Advertis- 
ing? (IV) Advertising Policy and Budgeting ; (V) Press 
Advertising: Media, Position, and Size; (VI) Press 
Advertising : Copy and Lay-out ; (VII) Catalogues, Print - 
ing and Postal Campaigns; (VIII) Press Liaison; and 
(IX) Wasteful Advertising. A mere glance over these 
titles will show how completely the subject has been 
covered. Mr. Hanson has written primarily for the person 
—employee or agent—responsible for advertising cam 
paigns, but we suggest that it is of the first importance 
that directors themselves should understand the subject, 
and we venture to say that they will find this book both 
easy and interesting to read and an admirable survey of 
the underlying principles. 


The Lead Storage Battery. By G. H. Brown. London: 
The Locomotive Publishing Company. Price 5s.—The 
third edition of this book has been revised and enlarged 
from 186 to 202 pages. Additional illustrations and dia- 
grams have also been included. While practically all 
the illustrations relate to the products of the D.P. Batter) 
Company, Ltd., with which the author is associated, the 
book deals with the subject in a general way and is of 
interest to all battery users. 


BOOKS RECEIVED. 


Sodium Carbonate for Metal Refining. London : 
Imperial Chemical Industries, Ltd., Millbank, S.W.1. 

Sound. By A. T. Jones. London: 
Hall, Ltd., 11, Henrietta-street, W.C.2. Price 20s. net. 

German Copper and Brass Welding Practice. London : 
Copper Development Association, Thames House, Mill- 
bank, 8.W.1. 

Modern Locomotives of the L.M.S. London: 
motive Publishing Company, Ltd., 3, Amen Corner, E.C.4. 
Price is. net. 

Railway Carriage and Wagon Handbook. London: 
Locomotive Publishing Company, Ltd., 3, Amen Corner, 
E.C.4. Price 3s. 6d. net. 

Report on “ Puss Moth” Accidents. London: His 
Majesty’s Stationery Office, Adastral House, Kingsway. 
W.C.2. Price £1 10s. net. 

Metallography. Fourth edition. By C. H. Desch. 
London : Longmans, Green and Co., Ltd., 39, Paternoster 
row, E.C.4. Price 21s. net. 

Strength of Materials. Third edition. By F. V. Warnock, 
Ph.D. London: Sir Isaac Pitman and Sons, Ltd., Parker- 
street, W.C.2. Price IOs. 6d. net. 

Small Internal Combustion Engines. By E.T. Westbury. 
London: Percival Marshall and Co., Ltd., 13-16, Fisher- 
street, W.C.1. Price 2s, 6d. net. ; 

Hydraulics. Fourth edition. By R. L. 
London: McGraw-Hill Publishing Company, 
Aldwych House, W.C.2. Price 21s. net. 

Engineering Problems Manual. By F.C. Dana and E. H. 
Willmarth. London: McGraw-Hill Publishing Company, 
Ltd., Aldwych House, W.C.2. Price 12s. 6d. net. 

Generation, Trunsmission, and Utilisation of Electrical 
Power. By A. T. Starr, M.A. London: Sir Isaac Pitman 
and Sons, Ltd., Parker-street, W.C.2. Price 18s. net. 

Are Welding Handbook. By Karl Meller, translated by 
J. E. Webb Ginger. London: Hutchinson’s Scientific and 


Chapman and 


Loco- 


Daugherty. 
Ltd., 


Technical Publications, Paternoster House, E.C.4. Price 
8s, 6d. net. 
First Year Engineering Science. Second edition. By 


G. W. Bird, B.Sc., revised by B. J. Tams, M.Sc. London : 
Sir Isaac Pitman and Sons, Ltd., Parker-street, W.C.2. 
Price 5s. net. 

The World of Atoms. Second edition. By A. Haas, 
Ph.D., translated by G. B. Welch, Ph.D. London: 
Chapman and Hall, Ltd., 11, Henrietta-street, W.C.2. 
Price 10s. 6d. net. 

The Engineers’ Who's Who: A Register of Engineering 
Appointments and Attainments. Compiled and edited by 
M. E. Day. London: D.M.A. Company, Ltd., 20, Rope- 
maker-street, E.C.2. Price 20s. net. 

The British Isles: A Geographic and Economic Study- 
Second edition. By L. Dudley Stamp, B.A., and S. H. 
Beaver, M.A. London: Longmans, Green and Co., Ltd.. 
39, Paternoster-row, E.C.4. Price 25s. net. 








THe Lare Mr. Ropert PEaseE.—We regret to have to 
record the death of Mr. Robert Pease, works manager of 
Ashmore, Benson, Pease and Co., Ltd., Stockton-on-Tees, 
which took place on October 20th. .He was the son of the 
late Mr. Edward Lloyd Pease, one of the founders of the 
company. Mr. Pease was at business up to a fortnight 
before his death. 
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Lubrication and Lubricants. 


No. 


IIT. 


(Continued from page 451, October 22nd.) 


YROUP II of the Conference on Lubrication and 
J Lubricants was dealt with in two parts. One 
part was summarised by Mr. Stanier, whose report, 
was printed in our issue of October 22nd. The other 
part, on Internal Combustion Engine Lubrication, 
was summarised by Mr. Ricardo. 
INTERNAL COMBUSTION ENGINES. 

There are more than thirty papers in this group 
dealing with the lubrication of internal combustion 
engines, and several in the other groups which have 
some bearing on the matter. In the short time 
available for this summary, it is not possible to give 
an adequate review of each individual paper. I 
have thought it best, therefore, to consider in turn 
the major problems which come under consideration, 
indicating in each case the points upon which there 
is general agreement and those on which there still 
remains uncertainties. These latter, I hope, the 
discussion will help to clear up. 

The most popular, and therefore, 1 presume, the 
most painful subject, is that of cylinder bore wear. 
This brings us into the thick of the battle between the 
corrosion and abrasion theories. That both effects 
oceur, there is little doubt, but there is considerable 
difference of opinion as to their relative importance, 
much of this divergence appears to be due to differ- 
ences in the operating conditions, and in this connec- 
tion, Fig. 1 of Commander Yeates’! paper is very 
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interesting. This diagram, which gives wear rates 


apparently collected from large oil engines in service, 
shows a close relationship between the wear and the 
running period between starts. If the horizontal 
scale of this diagram is inverted, so as to read “‘ starts 
per 1000 hours” instead of ** hours per start,” the 
original curve becomes roughly a straight line ; thus 
the wear may be expressed as so much per hour run 
plus so much per start, and the slope of the line shows 
that each start causes as much wear as about sixteen 
hours’ running. Thus in the typical case of eight 
hours’ run per day, two-thirds of the wear appears 
to be due to starting and only one-third to running. 

Some figures recently obtained on sleeve-valve 
engines tend to confirm this conclusion. Thus of 
two similar engines, one running eight hours per 
start, the other 170 hours, the former had a wear 
rate about three times that of the latter, a ratio 
which agrees fairly well with Commander Yeates’ 
curve. 

On the other hand, the tests of Professor Everett 
and Mr. Keller? on automobile engines show only a 
small starting wear (apart from that due to bedding- 
down of disturbed rings) equal perhaps to one hour’s 
running. Part of this discrepancy may be due to the 
quicker warm-up of the small engine, and some, 
perhaps, to differences in materials, but it seems 
unlikely that such a large difference can be completely 
explained in this way. It may be that the corrosive 
products formed when an oil engine is started are 
more harmful than those of the petrol engine. 

Messrs. Taub? and Young* do not consider that 
corrosion is normally the main cause of wear, the 
former considering it to be the result of blow, and 
best remedied by the fitting of improved piston 
rings and by a plentiful oil supply. Mr. Young 
cites a number of facts telling against the corrosion 
theory, and makes the interesting point that, in 
saturated steam engines, where the bore is always 
wet, little wear takes place, although the conditions 
favour corrosion. Jt may be doubted, however, 
whether the condensed water contains enough gas 
to be corrosive. Mr. Williams,® in an earlier paper, 
has shown that these gases are important factors. 

As regards cylinder materials, there is a fair measure 
of agreement. Messrs. Ottaway,® Pearce,’ and Young* 
all agree on the advantages of pearlitic structure 
and of high phosphorus content. Several authors 
also mention the advantages of austenitic iron, 
at any rate under cold conditions, and of a coarse 
graphitic structure. 

Coming to lubricants, Mr. Williams shows that 





there is an appreciable viscosity effect under cold 
conditions, low viscosity giving high wear. This, 
however, is to some extent, offset by the more rapid 
arrival at the bore of thin oil after starting. Under 
hot running conditions viscosity has little effect. 
As regards composition, Messrs. Bass, Bouman,® 
and Norlin! agree that “‘oiliness”’ dopes have 
little effect, but Mr. Rosen™ shows that anti-oxidation 
dopes reduce wear considerably. 

The value of graphite as a running-in compound 
is generally admitted, but opinions differ as to its 
value for normal running. Mr. Higinbotham™ 
quotes evidence in its favour, but. Mr. Norlin’s road 
tests suggest an increase in wear due to its use. 
Road test results, however, are inevitably erratic, 
as Mr. Norlin’s figures reveal, and in this case the 
number of tests seems insufficient to give a fair 
average. 

Turning to other groups, Professor Finch and Dr. 
Zahoorbux!* give a very interesting account of the 
running-in process and its effect on the atomic 
structure of the rubbing surfaces. It appears that 
running-in profoundly changes the surface condition, 
and further study of this effect may provide a new 
line of attack on the wear problem. 

Another thorny subject is that of carbonisation, 
ring-sticking, and other such evils arising from 
decomposition of the oil. Luckily, the worst trouble, 
ring-sticking, has recently been met by the introduc- 
tion of the tapered ring. In my experience, this has 
proved to be an almost certain cure for engines up 
to about Jin. bore. I have, however, no evidence 
as regards large engines ; if there is any I hope the 
discussion will produce it. 

The treatment which the oil undergoes in the 
engine is so complex and variable that one cannot 
be surprised at the conclusion reached by Messrs. 
Barton,* Bass, Bouman®, and Kadmer,” also by 
several authors of Group IV papers, that laboratory 
tests are not in general safe guides to the behaviour 
of the oil in the engine. In a Group IV paper, 
Messieurs Moutte, Dixmier and Lion!* point out that 
the oil alternately suffers low-temperature ** stewing ” 
in the erank case, and high-temperature “ frying ” 
in the eylinder, and describe a method of test which 
incorporates both these conditions. This test, they 
claim, gives results which match more closely those 
of engine tests than do simpler methods, Mr. Rosen 
also described a new form of laboratory test which 
he has found to give fair correlation with engine 
results. 

One point on which laboratory and engine tests 
do seem to agree is the improvement due to anti- 
oxidation dopes, as will be seen from comparison of 
Messrs. Hanson and Egerton’s!? paper with Mr. 
Rosen’s statement quoted above, to which I myself 
can add some confirmation. 

Some interesting points that deserve mention are : 


(1) Mr. Freeman?® has found that large additions 
of new oil to old increase sludging, so that make-up 
oil should be added gradually. It would be inter- 
esting to know if others have had the same experi- 
ence. 

(2) Mr. Flowers’® suggests that the fine carbon 
in used oil has the beneficial effects of colloidal 
graphite. It may be that this carbon, or some of 
it, is actually in the graphitic state, a question 
which could presumably be settled by X-ray 
analysis. 

(3) Messrs. Jones and Turner®® quote figures 
which show that the large improvement in oxida- 
tion resistance obtained by modern refining 
methods is not accompanied by any loss in lubrica- 
tion quality. 

(4) Messrs. Auld and Nicholson*! point out the 
importance of minimising aeration in the circulat- 
ing system, particularly in engines with oil-cooled 
pistons. 


Om CONSUMPTION. 


On this pomt there are two schools of thought, 
the American, represented by Mr. Taub,* who advo- 
cates a plentiful feed to the cylinder with special 
high-pressure rings to give drastic seraping, and the 
European, as represented by Mr. Ottaway, who states 
that high-pressure rings give no improvement in 
prolonged running, and that it is still necessary there- 
fore to limit the quantity thrown off from the big-end. 
This, however, is not easy in high-duty engines, 
where a large quantity of oil must pass through the 
big-end in order to cool it. Mr. Dicksee,”* incidentally, 
points out the importance of the location of the big- 
end oil hole in controlling this flow. 

Mr. Ottaway® also advocates a wide top ring, which 
gives greater initial oil consumption, but wears the 
cylinder less and thus gives a lower average consump- 
tion. Perhaps this could be combined with the tapered 
ring face advocated by Mr. Taub,® which hastens the 
bedding-in process. Other interesting poimts men- 
tioned by Mr. Ottaway is the need for a deep top 
land and piston rigidity. In the latter case, he 





suggests that flexure of the piston skirt may affect | 
the transference of oil past the piston. 

Professor Taylor®* considers that piston ring 
lubrication is normally of the boundary, rather thari 
the film, type, and quotes in support of this conten- 
tion figures obtained by motoring an engine with 
varying gas loads on the piston. He suggests that 
the sudden increase in oil consumption observed at 
high speeds is due to a change from boundary to film 
conditions, whereas Mr. Taub ascribes this effect 
to ring flutter. It may have some connection with gas 
blow, for this often occurs quite suddenly above a 
certain speed, and I have known a case in which an 
increase in the oil supply to the bore caused severe 
gas blow. 

Whatever the cause, this question of piston rmg 
action at high speeds deserves further study. Possibly 
the electrical method used by Mr. Williams would 
throw some light on the matter. 


BEARINGS. 


So far I have dealt only with the cylinder, and it is 
time to consider the rest of the engine. Here the most 
acute problem is that of materials for big-end and 
main journal shell, especially in high-speed oil engines. 
White metal is apt to crack under heavy load, and 
lead-bronze has several drawbacks ; it is expensive, 
it needs a hard shaft, and the clearances must be 
greater, which increases the difficulty of oil control. 
Moreover, as Mr. Bass points out, it is corroded by 
some oils, the use of which is desirable on other 
grounds. 

Bearing materials have had little attention in this 
group of papers, but in Group I there are two papers, 
one by Mr. Macnaughton** dealing with tin-based 
metals, and the other by Messrs. Neave and Sallitt® 
on copper alloys, which form a good review of the 
situation. 

As regards big-ends, the crux of the problem is 
cooling. White metals lose fatigue strength rapidly 
with increase of temperature, and if they can be kept 
cool enough, will generally. stand up. This argument 
is supplied by evidence from Mr. Williams’ paper in 
Group I. The difficulty lies in keeping them cool, 
since the oil flow is limited by the amount the scraper 
rings can deal with. One way out is Mr. Taub’s, 
that of using a large big-end oil flow and drastic 
scraping. Another is to circulate large quantities of 
cooling oil through the interior of the crank pin, 
allowing only a small feed to the bearing itself. 
This has proved successful in some aero-engines with 
extremely severe big-end loading. 

There have recently appeared some improved 
alloys which are claimed to have better mechanical 
properties than normal white metal at high tem- 
peratures, and yet to work well on a soft shaft. I 
cannot find anything as to the behaviour of those 
metals in the papers, and my own experience, though 
favourable so far as it goes, is limited. I hope that 
something further will come to light in the discussion. 

Synthetic resin has also been suggested as a bear- 
ing material since it has done well in other applica- 
tions, but I do not know of any case where it has been 
used in internal combustion engines, except experi- 
mentally. It appears to be very kindly to the shaft 
on which it runs, but there is some doubt as to 
whether it can stand the high temperatures of internal 
combustion engine bearings. Several papers in 
Group I deal with the use of this material. 

Professor Taylor calls attention to another factor 
which may contribute to the troubles of heavily 
loaded bearings, namely flexure of the parts. Con- 
sidering a big-end at firing top centre, it is clear that 
the loaded face of the crank pin will tend to become 
concave under load, and the big-end convex. If the 
two have the same curvature, the load will be evenly 
distributed, otherwise it will be concentrated either 
in the centre or at the ends. This may account for 
the erratic nature of white metal big-end troubles, 
some designs being free from them, while others with 
apparently similar bearing conditions fail. It may be 
that the successful designs are those in which, by good 
design or good luck, the two curvatures are equal. 

Another question raised by Professor Taylor is the 
effect of load variation on carrying capacity. Little 
information, if any, is available on this point. Load 
reversal is certainly an advantage with low rubbing 
speeds, as is shown by the well-known fact that the 
gudgeon pin of a four-stroke engine will stand far 
heavier loadings than that of a single-acting two- 
stroke, where there is no reversal. Whether it has 
any appreciable effect at the higher rubbing speeds of 
big-ends and main journals is another matter, and 
research is certainly needed on this point. 

Mr. Mickelsen makes the bold suggestion that it may 
be possible to lubricate a crosshead type engine with 
water or a water-oil mixture as in the old Willans 
steam engine. I am inclined to believe that cylinders 
as well could perhaps be lubricated in the same way, 
though not, of course, with pure water. Such a scheme 
has many attractions. Water is a much better coolant 
than oil and, moreover, is itself easily cooled, which 
is more than one can say for oil. Again, the rate of 
consumption would be of little account, except in 
aero-engines, if most of one’s lubricant came from the 
tap. The presence of water might induce corrosion, 
but this difficulty has been overcome, in the case of 
the water-cooled piston-rods of double-acting engines, 
by the use of inhibitors. 

That this is not entirely an idle dream is shown by 
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the experience of a friend of mine, whose car suffered 
badly from water condensation in the crank case. 
Growing tired of removing pints of water from his 
sump every few hundred miles, he changed to a com- 
which formed a stable water emulsion, 
It eventually 
and 


pounded oil, 
and simply let the water accumulate. 
stabilised at about 50/50 emulsion with the oil, 
the car ran for many thousands of miles on this brew 
with no apparent ill-effect. 

An important characteristic of emulsion, as com- 
pared with homogeneous lubricants, is their viscosity 
characteristic. The ideal lubricant would have a 
viscosity independent of temperature. This condition 
is not approached even remotely by any known oil, 
but the same does not apply to emulsions, some of 
which, shaving cream, for example, actually increase 
in viscosity as their temperature is raised. 

It will probably, however, be necessary to keep the 
bearing temperatures from rising to much over 
100 deg. Cent., for Messrs. Jakeman and Fogg’s*® 
seizure data at temperatures above this figure on oils 
containing small quantities of water suggest that 
‘steam locks * may impede lubricant flow into the 
loaded area. 


Returning to earth, Messrs. Barrington and 
data on 


Litwyche’s*? paper gives some much-needed 
a rather neglected subject, the friction of cold engines 
under starting conditions. It is rather horrifying to 
learn that a 2-litre engine may need as much as 
15 H.P. to crank it at 500 r.p.m. It appears that at 
the break-away the piston rings are responsible for 
most of the friction, but that, once moving, the piston 
skirts are the chief offenders. 


FILTRATION. 


I have not yet dealt with a batch of six papers on 
this subject. Filtration is undoubtedly beneficial, for 
bearing wear at any rate is mainly due to hard particles 
in the oil, though their share in cylinder wear is 
perhaps not so prominent. 

It is an open question as to whether oil, if properly 
filtered, can be re-used‘ indefinitely. Mr. Beale*® 
quotes cases of engines in which the oil has not been 
changed for ten years, though I suppose that oil 
consumption and replenishment had, by that time, 
eliminated all but a minute fraction of the original 
oil. Mr. Young considers that used oil becomes 
corrosive, but Mr. Flowers believes that the increased 
acidity of used oil is, if anything, beneficial on 
account of the oiliness it confers. In any case, this 
acid can be removed, Mr. Cahill?® and Messrs. 
Dolton and Mackegg*® point out, by washing with 
water in a centrifuge. 

Mr. Pickard*! gives some interesting figures as to 
the size of particles passed by various types of filters. 
Comparing these with the figures for working clear- 
ance of bearings given by Mr. Mickelsen,** it appears 
that even with filtration something is left to scratch 
the bearing surfaces, though the worst offenders are 
doubtless incarcerated. Mr. de Langen** shows that 
magnetic filters can remove extremely small iron 
particles and reduce wear. In cases for which I have 
figures these ferrous particles average about one-half 
of the total incombustible matter in used oil, and it 
would be interesting to know the part they play in 
the total abrasive effect. 

To conclude, I feel that space limitations has com- 
pelled me to leave unsaid many things that I ought to 
have said, and to omit reference to many useful and 
interesting points. This particularly applies to those 
papers which deal in a general way with lubrication 
practice in one field or another. Such papers, 
generally from authors having an unusually wide 
range of experience, are of great value, but are, from 
their nature, almost impossible to summarise. 

I hope that I have not also committed the converse 
crime of saying those things that I ought not to have 
said, in the sense of misinterpreting any author’s 
views. If so, I apologise in advance, and plead, in 
extenuation, that in many cases [ have not had avail- 
able the illustrations of the papers when writing this 

I have, on this account, sometimes been 
as to the author’s exact meaning. 


as 


summary. 
uneertain 
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The Motor Show at Earls Court. 


No. II. 


(Continued from page 443, October 22nd) 


HE Motor Show at Earls Court closed on Saturday 
last, and the total attendances of paying visitors 


during its period of opening proved to be the largest 


since 1928, with a total of 241,844. In this second 
article we continue our description of the more 
interesting and new features of the exhibits. 

We illustrate below in two engravings the 
chassis of the unorthodox D.K.W. car, which is made 
in Germany by the well-known Auto-Union com- 
bination. As can be seen from the engravings, the 
chassis frame is of box section of the backbone type, 
with brackets welded on to receive the coachwork 

















AUTO-UNION ENGINE AND FRONT SUSPENSION 


a construction which is claimed to provide consider- 
able resistance to twisting. At the forked forward 
end of the frame is mounted the compact power unit, 
which consists of a twin-cylinder two-stroke cycle 
engine and gear unit mounted thwartwise. Included 
in the gear unit is the differential, the use of a cardan 
shaft having been dispensed with by taking the drive 
directly to the front wheels. Universally jointed 
cardan shafts transmit the power to the independently 
sprung front wheels. The arrangement can be clearly 
seen in the engraving. The front suspension consists of 








L. H. de Langen, Philips’ Gloeilampenfabrie ken, * Appli- 
cation of Magnetic Filters to Lubricating Systems.” 
two transverse leaf springs, with radius rods. At the 


rear the suspension of the axle is carried out by means 
of araised transverse spring, as shown in the otherview, 
the axle being connected to the frame by means of radius 
rods. Claims made for thisarrangement are that, since 
there is no track variation, tire wear is reduced, and, 
as a result of the high position for the spring, rolling 
is eliminated when taking a corner, for the centrifugal 
force, acting through the centre of gravity of the car, 
also acts at approximately the centre of suspension 
of the rear spring. Hydraulic shock absorbers are 
mounted on both front and rear suspension systems. 


The car is fitted with worm gear steering and 
cable-operated four-wheel brakes, which are adjust- 
able by hand, without the use of any _ tools. 
The power unit is very simple, since there 








AUTO-UNION REAR SUSPENSION 














are only five moving parts. Flat top pistons are used, 
with an inverted scavenging system. With a bore 
and stroke of 76mm. by 76mm., the larger of two 
alternative engines has a swept volume of 684 cubic 
centimetres, with a maximum power output of 
20 B.H.P. The smaller size of engine develops 
18 B.H.P. with a cubie capacity of 580 cubic centi- 
metres. Cooling is effected by the thermo-syphon 
system and lubrication by the admixture of oil to the 
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petrol. A 6-volt ‘‘ Dynastart ”’ electrical system with 
the starter, dynamo and ignition distributor in one 
unit is directly driven from the crankshaft. Power is 
transmitted to the gear-box through a multiple disc 
clutch, running in an oil bath, to the three-speed 
gear-box and differential gear. A free wheel is fitted 
when the larger size engine is used. Fuel consumption 
is said to be very good, tests having shown a con- 
sumption figure of 47 miles per gallon. The organisa- 
tion for Auto-Union products in this country is Auto- 
Union Sales, Ltd., of 151-3, Great Portland-street, 
London, W.|1. 

An entirely re-designed chassis was shown by the 
Daimler Company, Ltd., of Coventry. Known as the 
Daimler “ Fifteen,” it incorporates a system of inde- 
pendent front wheel suspension and a six-cylinder 
overhead valve engine with a Treasury rating of 
16-2 H.P. It will be noted that the Daimler Company, 
until recently the only manufacturers of sleeve valve 
motor car engines in this country, has now turned to 
the building of engines with overhead poppet valves. 





The principal British oil engine builders were well 
represented, many of the units shown being marine 
examples of the engines exhibited ut Olympia, and 
described in our articles on that Exhibition. 

Several marine engines produced by the principal 
motor car manufacturers were on view, and they 
included the Austin and Morris engines, and a 
Ford V8 marine conversion set by the Parsons 
Engineering Company, Ltd., of Town Quay Works, 
Southampton. As shown by our engraving, in this 
set there is steel plate at the forward end of the 
engine, on which are grouped the dynamo, water 
pump, &c., driven by silent skew gear, completely 
self-contained and lubricated. The standard charging 
dynamo 1s placed on the starboard side, and the double 
chamber all-bronze water pump on the port side. 
This pump gives a separate service to each block of 
cylinders. Special water-cooled exhaust manifolds 
are provided, one to each block, to carry away the 
exhaust in the most convenient manner. An oil 
filter is fitted as standard, and an oil cooler as 




















FRONT YSUSPENSION OF DAIMLER “FIFTEEN ’’ 


As can be seen in the accompanying engraving, 
the frame consists of a rigidly cross-braced box 
girder construction. The engine and rear axle 
assemblies are both mounted on the chassis on rubber 
cushions. The André Girling front wheel springing 
system has been developed by the firm and it is 
claimed that all forces to which the wheels are sub- 
jected are resisted by the component parts of the 
system. Brake torque reaction is taken directly by 
the side arms, connecting the steering heads 
with the chassis frame. An illustration shows a 
front view of the system, in which the transverse 
parallel links can be seen which take the loads set 
up by centrifugal force when cornering. These links 
react against large coil springs, which are controlled 
by means of torsion bar damping and hydraulic 
shock absorbers. Power transmission is through a 
fluid fly-wheel and a pre-selective epicyclic gear-box, 
as on previous models. The transmission is completed 
by an open propeller shaft to the underslung worm and 
wheel final drive, which permits a low flush floor level 
for the coachwork. Girling mechanically acting four- 
wheel brakes and Marles cam and double roller steer- 
ing gear are fitted. The electrical equipment works 
on 12 volts, with the positive side of the battery 
earthed to the chassis, which feature is said to prevent 
battery terminal corrosion or distributor contact 
pitting and makes possible an increased spark 
intensity for the coil ignition system. A constant- 
voltage ventilated dynamo and a.starter motor with a 
solenoid switch, operated from the facia board are 
employed. The engine is claimed to develop greater 
power than before. Overhead valves are operated 
from a roller chain-driven cam shaft. As a result of a 
special cam profile a high tappet clearance tolerance 
is permitted, thereby ensuring quietness of operation. 
The counterbalanced crankshaft is carried on four 
main bearings. A pressure lubrication system is 
used and cooling is effected by means of a pump and 
fan. 


THE MARINE SECTION. 


The marine section of the Motor Show, like the 
other sections, benefited greatly by the more spacious 
surroundings of Earls Court, which permitted a 
pleasing lay-out of the various exhibits. The number 
of marine engines on view and the number of actual 
boats exhibited constituted probably a record. The 
motor boats on view were in some instances supple- 
mented by demonstration models on the Thames, 
and they included motor cruisers, yachts, launches, 
runabouts, and an auxiliary sloop. Features of the 
designs shown were the larger accommodation and 
galley provisions, several of which showed practical 
departures from hitherto accepted practice. 

On the control side there appeared to be an increas- 
ing use of hydraulic electric and vacuum systems of 
control, which eliminate the need for heavy rigid con- 
nections for the throttle and reverse gear operation. 

The petrol engines included a wide range, embracing 
inboard and outboard motors, ranging from a single- 
cylinder unit of 1 H.P. up to a_twelve-cylinder 
engine designed to develop 500 B.H.P. On 
the other hand, engines, designed to operate on 
heavy fuel oil, were equally well represented, and 
were available for almost every class of motor cruiser. 
In many cases they showed better performance 
characteristics, with a decrease in weight pointing 
to improved designs. 





an additional extra when the duties call for such 
provision, while a tachometer drive from an extension 
of the water pump can be arranged. The reverse 
gear is of the Parsons F type, designed to give equal 
speeds ahead and astern, and to carry the full power 
of the engine in either direction. Reducing gears, 
either 2 to 1 or 3 to | ratio, can be fitted when required, 
thereby extending the range of usefulness of the set 
from the high-speed launch right down to power for 
a heavy auxiliary. The engine illustrated has a 
designed output of 50 to 80 B.H.P. at 2000 to 3500 
r.p.m., with an approximate fuel consumption of 
4-5 to 7 gallons per hour. Many Ford V 8 conversion 

















FORD V8 PETROL ENGINE AND PARSONS GEAR 


sets with Parsons reverse gears are giving excellent 
results in naval service. 

Among the engines exhibited by the Associated 
Equipment Company, Ltd., was a six-cylinder A.E.C. 
marine oil engine with a designed output of 100 B.H.P. 
at 1650 r.p.m. continuous rating, having a special 
rating for high-speed craft of 125 B.H.P. at 2000 
r.p.m. These engines are built to Lloyds require- 
ments, and are designed to start from dead cold 
within 20 sec., and to take full load in 47 sec. The 
average cruising fuel oil consumption is 3} gallons 
per hour. A four-cylinder unit, with a designed out- 
put of 47-B.H.P. at 1250 r.p.m. continuous rating, 
was also shown, along with a sectioned working model 
of a six-cylinder engine showing the “‘ Comet” 
cylinder head and details of the internal construction 
and the auxiliary pumps. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





WATER CLRCULATION IN BOILERS. 
Sir,—Both your recent leading article on this subject 
and the following comments would appear to have over- 
looked two important factors :— 
(1) For good circulation an adequate per cent. water 
by volume is necessary at the exit end of each riser tube. 
Up to pressures much higher than are now standard 





for a given heat input to an individual riser tube and for 
a given per cent. water by volume at exit, there will be, 
with increase in pressure, a reduction in pressure drop 
due to flow. 

(2) In a natural-circulation boiler the potential causing 
circulation is due to the presence of the steam bubbles 
in the riser tubes, and thus there is a stabilising action 
in that a greater heat transfer rate to an individual riser 
tube gives a greater per cent. steam by volume in that 
tube, which, in turn, gives a greater potential for causing 
flow through that tube. 

This stabilising action is largely or entirely absent in 
the case of forced-circulation boilers, and so such boilers 
have controlled circulation, in that there is a restriction 
at inlet to each individual heated tube, so as to tend to 
prevent the most severely heated tubes having too high 
a per cent. steam by volume at exit. 


Billingham, October 25th. A. H. WARING. 








International Telephony.* 


Very shortly after the World War an International 
Consultative Committee on Telephony, known by the 
initials C.C.I.F., was set up in order to co-ordinate the 
efforts of the various administrations concerned with 
telephone matters. This Committee was, to a large 
extent, the outcome of the suggestions contained in the 
Presidential Address of Mr. F. Gill.+ It has done very 
great work during its existence and has, further, given 
rise to committees of a similar nature dealing with 
telegraphy and radio work. The American Telephone 
and Telegraph Company and the International Telephone 
and Telegraph Company are represented on the C.C.1.F., 
and the engineers of those organisations have put all 
their technical data and experience at the disposal of the 
Committee. 

One of the fundamental purposes of this Committee 
is the setting up of specifications which should enable 
international telephony to be carried on efficiently in 
spite of constructional differences in the various countries. 
The work has been tackled wholeheartedly by the adminis- 
trations concerned, and also by the various concessionaire 
and manufacturing companies in the different countries. 
Co-ordination and co-operation have produced very 
marked results. It is not too much to say that without 
this Committee European telephone communications 
could never have advanced to their present stage in 
the time. Perhaps the most difficult problem of all is 
now being studied by a special sub-commission of the 
Committee, namely, the fundamental European lay-out 
plan. In order to ensure that communication between 
any two points in Europe shall be both effective and 
satisfactory, it is essential to plan carefully and with 
foresight. Up to the present, each country has planned 
largely on the basis of its own economic requirements, 
together with consideration for the long-distance services 
which each carried across its terrain. 

In order to evolve a satisfactory plan it is necessary 
to study two fundamental points; first, the necessary 
volume of transmission, which, as a minimum, is requisite 
between any two subscribers, and second, the intelligibility 
of the conversation. For some years past the advances 
in technique in the production of cables and amplifying 
equipment have ensured that sufficient volume for 
commercial speech can be given between any two sub- 
scribers on the Continent. The matter of intelligibility, 
however, raises a number of questions, some of which 
are very difficult of solution. The first matter which 
affects intelligibility is the frequency band required 
for intelligible speech. This has been fixed tentatively 
at between 300 and 2700 cycles per second. There is, 
however, a tendency to elongate this band in both 
directions, especially now that telephone instruments 
are reaching a much greater pitch of perfection. It is 
probable that within the next few years the band width 
will be increased so as to embrace all frequencies between 
150 and 3200 cycles per second. 

The next point that arises is the distortion which takes 
place during transmission, owing to a variety of causes. 
If all frequencies could be transmitted with the same 
efficiency and at the same speed, distortion could be 
considered to be negligible. There is, however, always 
present, in addition, some degree of what is termed 
“non-linear ”’ distortion, due to the production of 
harmonics by iron losses in loading coils and transformers 
and by the non-linear characteristics of amplifying 
valves. The C.C.I.F. has issued specifications which 
require the amount of distortion to be kept within certain 
bounds. : 

A further source of distortion arises from the produc- 
tion of echo currents which are propagated by reflections 
from discontinuities in a circuit or from bad impedance- 
matching at the terminal. It is beyond the scope of 
these remarks to discuss the reason why these echoes are 
produced ; it merely suffices to take the practical issue 
that they do exist and can become a very serious detriment 
to the intelligibility of speech. During last year engineers 
of Great Britain, Germany, and France, have been 
making a number of tests in order to determine the 
extent to which these echo effects may account for loss 
of intelligibility, and their relative importance in long- 
distance transmission. There is, of course, an instrument 
in use which has for its chief function the abolition of 
all echo currents. This, however, has the effect of render- 
ing a conversation temporarily unidirectional. It is 
quite possible that room noise, &c., might operate. this 
device and prevent a listening subscriber from hearing 
the speech from the distant end. An echo suppressor is 
therefore so regulated that there is little danger of this 
ever happening. Under these conditions, faint sounds 
do not operate the suppressor and so may give rise to 
faint echoes tending to produce distortion. This factor 
tends to limit the volume efficiency which a long-distance 
circuit can attain. The results of the tests, so far, indicate 





*From Sir George Lee’s Presidential Address before the 
Institution of Electrical Engineers. 
j Journal, 1.B.E., 1922, Vol. 61, page 1. 
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that the weak echo will not prevent long-distance circuits 
im Europe being worked in such a manner that the 
transmission loss over the circuit is practically negligible. 
The importance of this fact can hardly be over-estimated, 
since the economics of a telephone network depend 
largely on the expenditure in distribution to subscribers 
in the big towns. At present a certain proportion of 
the permissible loss has to be allowed for the attenuation 
on the main trunk lines. If this attenuation loss can be 
reduced to zero, as is already done in this country, the 
amount of copper which it is necessary to use in dis- 
tributing from the trunk system to the subscriber may 
be smaller. Fundamentally, if any two towns can be 
connected together with a negligible transmission loss, 
the maximum savings in line cost over the whole system 
can be achieved. If agreement be reached by the C.C.I.F. 
to operate the international system on these lines, there 
is no question that a very big step forward will have been 
taken. 

In this country it has been decided recently that, 
taking into account both national and international 
telephony, it is necessary to design circuits in such a way 
that the speed of transmission is as large as possible. 
When the distance to be traversed is great, it may be 
that the spoken word reaches the far end at a noticeable 
interval of time behind the originating sound. It has 
been found that } sec. is the maximum time which can 
be allowed for transmission, without introducing difficulties 
in communication. Modern circuits are therefore being 
designed for higher speeds of transmission. 

Another factor to be decided in a European lay-out 
plan is the question of noise. This problem is giving 
many engineers most serious food for thought. Noise 
can be mtroduced in telephone circuits from power 
interference and similar causes, and when so introduced 
is very difficult to eliminate. The type of noise has a 
great deal of influence on the effect produced on the 
Further, the extent to which intelligibility is 


listener. 
lost owing to two noises of a different nature has not 
necessarily any direct relation to the total amount of 


noise. Experiments are being carried out in this and 
ther countries to determine the extent to which noise 
can be tolerated and to classify both the noises and their 
effects on the telephone system. Co-operation between 
telephone and power engineers is afforded through an 
international mixed commission which co-operates with 
delegates of the C.C.I.F. It is most pleasing to notice 
that with the co-operation and friendly spirit in which 
these problems are discussed and solved, engineers of the 
telephone and power interests can, in fact, show the world 
a great lesson as to how difficulties and troubles can be 
overcome. 

Finally, there is a further problem of the better utilisa- 
tion of lines by the introduction of automatic switching. 
Largely on account of language difficulties the present 
European plan is based upon separate groups of lines 
between each of the important communication centres 
in Europe. Such groups are necessarily small and cannot 
be worked as efficiently as large groups of circuits, the 
chance of a circuit being free for an additional call being 
much greater in a large group than in a small one. It 
has been suggested that the introduction of automatic 
switching would remove the language difficulty and 
enable large groups of circuits to be handled by automatic. 
switches at the important centres. 








Electric Control Equipment for a 
Steel Works. 


WE were invited last week to inspect at the Igranic 
Eleetric Company's Bedford Works some _ electric 
control gear that is being supplied to the Ebbw Vale 
Iron and Steel Works of Richard Thomas and Co., Ltd., 
where for the most part the motors operate at 230 volts 
D.C. Many of the drives are controlled by the Igranic 
inductive time limit control system described in the 
British Industries Fair Supplement published with our 
issue of February 12th, 1932. The system has since 
met with considerable application, and the principle of 
operation is now pretty well understood. With the aid of 
contactors with a holding-out coil in addition to the closing 





coil, motors are brought up to speed quickly and smoothly 
regardless of the load conditions. There is no racing 
on light loads and no undue holding back on heavy 
loads. Peak loads are accelerated safely or the motor 
is taken off the line. As inrush and accelerating currents 
are maintained at values proportional to the motor load, 
heating and deterioration of the motor are reduced. 
There are no delicate relays, dashpots, interlocks, 
or other delicate parts. Among the equipment that 
is being supplied to the Ebbw Vale Iron and Steel Works 








squirrel-cage motors which drive the Ward Leonard 
generators. When controlling the skip hoist the operator 
moves a small master controller to the hoist position 
when the hoist motor starts, accelerates, runs at full 
speed to near the end of the travel, slows down auto- 
matically, and stops. The skip then pauses long enough 
to allow the load to be discharged and is then automatically 
started up, accelerated, slowed down, and stopped ready 
for another cycle. 

At the furnace top the charge is distributed by auto- 








FiG. 1—FINISHING Miit BOARD RESISTANCES 


is the main hoist of the ore bridge at these works 
operated by two 110/120 H.P. motors, which drive 
separate winches, synchronised and controlled by the 


Igranic inductive time limit control gear. By the simple 
operation of the master control drums, the grab can be 
lowered, opened, or closed. The high-speed cross 
traverse is driven by an 85 H.P. motor, and is arranged 
for full plugging control with automatic diverter slow- 
down control at the slow-down limits. At the final 
limits an Igranic electro-magnet brake is applied. An 
85 H.P. motor drives the long travel motion, provided with 
a special storm brake arrangement consisting of a skid 
pressed on to each rail. Needless to say, before starting 
the brakes have to be released and interlocking gear is 
provided to ensure that this operation occurs. 

For all the drives on the coke ovens, including the 
coke-charging apparatus, which consists of the usual 
pusher, combined with leveller and door extractor. 
charger, and coke guide car with door extractor, Igranic 
control gear is being used. Control gear is_ being 
provided on each of these machines and on the coke 
locomotive for travelling. All these machines and motions 
are operated by A.C. motors and control gear. Gear 


of the same make is being supplied for the control of 


the gas and air change-over valves, which automatically 
change the direction of the heating gas every twenty 
minutes or half an hour as required. An interesting 
feature of this control scheme is that an electrically 
wound clock controls the change-over period. Even 
in the event of the failure of the supply current the 
clock continues to work for a number of hours, and if the 
apparatus should fail to perform the change-over opera- 
tion at the predetermined times, a warning bell is operated 
by current drawn from an accumulator. 

The skip hoist equipment for blast-furnaces 
operates automatically on the Ward Leonard principle, 
and three-phase power is supplied at 2000 volts for the 


two 
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FiG. 3—FINISHING MILL CONTROL 


BOARD 








Fic. 4—HOT STRIP MILL 


matic distribution gear and the distribution is indicated. 
Interlocks are provided for the valves operating the large 
and small bells, to ensure that they can only be opened 
in the correct sequence. Automatic depth rods are inter- 
locked with the large bell. Air supplied to the burners 
for the stoves is regulated by Igranic combined series 

















FiG. 2—SERRATED CLUTCH 


and shunt regulators controlled by Askania regulators 
The molten pig iron is cast on an automatic pig casting 
machine controlled by two automatic stator and rotor 
starters. 

Ladle cranes are fitted with two motor hoists. Normally 
both motors run together, but in the event of a breakdown 
on one motor, it may be cut out of circuit, when the 
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other motor will run the crane at reduced speed until 
repairs can be effected. All crane motors of 30 H.P. and 
upwards are controlled by Igranic inductive time limit 
controllers. ‘Travel and cross traverse motions are 
arranged for full reverse plugging control. 

For handling sheets, rectangular lifting magnets are 
being supplied and 55in. diameter circular magnets for 
handling coils. The latter are fitted with Igranie patented 
pole shoes, which enable the magnets to be used for 
ordinary service with reasonable efficiency. 

The mill line consists of soaking pits, slabbing mills, 
roughing mills, and finishing mills. Beyond the latter are 
coilers, shears, and-a piler table for cut strip. To give 
special finishes there are various mills for cold and hot 
finishing. Continuous electrolytic cleaning equipment is 
included for cleaning the strip. For the auxiliaries the 
control gear is being made almost entirely by the Igranic 
Electric Company, which is supplying brakes, friction 
clutches, serrated face clutches, and contactor panels. 

As far as possible, the control gear for the auxiliaries is 
mounted on open type back-to-back switchboards from 
6ft. to 8ft. apart. Between the back-to-back panels the 
supporting ironwork carries a “cat walk” along the 
centre and for the whole length of the control board. At 
each side resistances are mounted directly above and at the 
rear of the corresponding control panels, In all, there are 
eleven main automatic switchboards. 

On the No. | control board there is control gear for the 
ingot bogie, back and front working tables, slabbing mill 
screw-downs, manipulators, run-out tables, &c. Con- 
trol board No. 2 deals with the furnace auxiliaries, such 
as pushers and conveyors at the back and front of the 
furnaces; No. 3 with the conveyors and screw-downs, 
side guard adjustments and pull backs, &c., for the roughing 
trip mill; No, 4 controls the auxiliaries for{theffinishing 











Fic..5—INTERIOR OF FINISHING MILL CONTROL 
BOARD 


stands of the hot sheet mill; No. 5 serves for coiler cams 
and buffers, coil upenders, pinch rolls, piling table, piler 
traverse, and piler chain lifting ; and No. 6 carries special 
apparatus supplied by one of the motor makers. Control 
boards Nos. 7 to 10 control various skin pass mills. Most 
of these are composite boards with control gear made by 
the Igranic Electric Company, the Metropolitan-Vickers 
Electrical Company, and the General Electric Company 
mounted together. In these cases the main drives are 
controlled from the same boards as the auxiliaries. 

A separate tandem mill screw-down panel handles eight 
pairs of serew-downs. Where these are provided with two 
motors, one for each screw, an Igranic electro-magnetic 
clutch is fitted to ensure, when required, synchronous 
running. Three master drums operate these motors, 
either independently or both together. The gear on the 
control boards mentioned is for motors varying in size 
between } H.P. and 150 H.P. Most of the screw-down 
motors range between 7} H.P. and 35 H.P., but the slabbing 
mill screw-down is driven by two 150 H.P. machines. 
For the slabbing mill tables, 100 H.P. motors are used. 
Some of the levellers are driven by 75 H.P. motors. The 
smaller tables are operated by motors rated at 50 H.P., 
and less. The illustrations, Figs. 3 and 4, show respectively 
a finishing mill control board, and a hot strip mill control 
board. The interior of a finishing mill board, and its 
resistances are shown in Figs. 5 and 1 respectively. 

For the serew-downs, flying shears, and cone type un- 
coilers, the Igranic Electric Company is supplying thirty- 
six electro-magnetic clutches, including twelve 15in. 
diameter clutches with serrated faces, as shown in Fig. 2. 
These are used for the cone type uncoilers on the electro- 
lytic cleaning line. When the clutch is energised the serra- 
tions on the faces of the clutch members fit together and 
no slip can occur. As the clutches have to be energised 
before the motors are started, current relays are provided 
on the control panels to ensure that the motors cannot be 
put into operation until the current has built up in the 
clutches. 








Tue BrusH-LsuNGSTROM TURBINE SET AT BRIGHTON. 
The Brush-Ljungstrom generating set which was placed in 
service at the Brighton Corporation generating station on 
February 4th last was recently opened up for inspection. 
During its six months of running it had generated over 
seventy-eight million units and had frequently carried a 
demand of 40,000 kW. The blade system was found to be 
in first-class condition and only a slight adjustment to 
the labyrinths was deemed necessary. 





Automobile Engineering.* 
By Major-General 8. C. PECK. 


[ArreR discussing in some detail the work carried on by 
the Institution of Automobile Engineers, Maj.-Gen. Peck 
concluded as follows. | 

[ have emphasised the value of the Institution to its 
individual members and to the State as a whole. From the 
national standpoint it must be remembered that the auto- 
mobile industry is a large and very important one, although 
how large and important it is is very difficult to express 
with any exactitude, but suffice it to say in the words of 
an official publication that it ranks very near to the top 
in its importance as an employer of labour and consumer 
of raw materials, quite apart from its economic position 
in providing in terms of taxation approximately one- 
eleventh of the total revenue of the United Kingdom, and 
there can be little doubt that if those engaged in the manu- 
facture of raw materials were added to the total workers, 
the automobile industry would rank as the premier 
employer of labour. This may be realised from these two 
facts : 

(1) There are two and three-quarter million motor 
vehicles in use in the United Kingdom to-day ; 

(2) There are well over one and a-half million people 
employed in the manufacture, repair, operation, and 
sale of motor vehicles to-day. 


But in this connection it must be remembered also that 
while it be true in these days of mechanisation that the 
automobile industry is a necessity to the State, it is equally 
true that the latter is of the greatest importance to the 
former, not simply by the large orders it has and is placing 
at the present moment, but by what it has done in the 
past in the development of mechanical vehicles and their 
accessories, such as low-pressure tires, pre-selective gear- 
boxes, cooling systems, multi-wheelers of all types— 
particularly for cross-country purposes—and tracked 
machines, which, if they go on improving as at present, 
may play at some future date a much more important part 
in the development of our Dominions as well as prove 
invaluable for agricultural purposes. 

The State has also, by the extremely valuable research 
and experimental work it has done itself through the 
agency of the three Services, and by the way it has 
encouraged practically and financially many others to 
do the same, played a very important part in recent 
automobile development. 

Now as to the future. While it has no direct bearing on 
the Institution, I would state here that, personally, I 
should be glad to see all development and experimental 
work with regard to mechanised vehicles for all Depart- 
ments of State placed under one authority. 

In this connection it is to be remembered that not only 
the Navy, Army, and the Air Force are involved, but also 
the Colonial, Dominion, and India Offices—to whom the 
opening up of the Empire is of the greatest importance— 
and in a similar manner municipal authorities, police 
forces, and the G.P.O., would be most interested in the 
activities of such an authority. 

When an individual “ tries *’ (as he chooses to call it) a 
car, or gets a friend to do so for him, he alone suffers if 
he makes an error of judgment, but with vehicles bought 
for the public services—whether State or municipal—it is 
a totally different proposition—in that case the public 
suffers. 

In my view, vehicles—so far as types at any rate are 
concerned—bought for public purposes should be “‘ tested ”’ 
as distinct from “‘ tried ” by a public authority constituted 
for the purpose and forming part of the experimental 
establishment I have just mentioned. Within my expe- 
rience it is more than dangerous to trust the opinion of a 
man who is just a good driver as distinct from a trained 
tester, and by that I mean one whose sole occupation and 
profession is to test vehicles of all makes and types over 
long distances, up hill and down dale, with their fair 
share of rough country. By these latter means alone is it 
possible, in my opinion, to assess correctly the relative 
value of particular types within a reasonably short space 
of time. Further, the records of such an establishment 
should be meticulously and scientifically kept so that the 
tester’s observations can be critically examined in the 
light of past experience and a true appreciation of the 
relative value of any particular machine or type arrived at. 

As to the future of the I.A.E. itself. It will continue to 
take its practical interest in the education of the young 
engineer. There can be no slacking off in this direction, 
for it is becoming increasingly obvious that more and more 
young automobile engineers will be needed for the expand- 
ing requirements of the automobile industry and of the 
thousand and one applications of the internal combustion 
engine. 

For the full realisation of the repair certificate scheme it 
is essential that the individuals, associations and authorities 
concerned should realise, firstly, the pressing need for 
such a movement ; and secondly, to ensure its continuance 
and growth by active support. The Institution can rightly 
claim to have done great work in bringing it to its present 
state of efficiency, and it will continue to do all it can in 
the way of professional guidance. I strongly feel, how- 
ever, that those who will derive the direct benefits from 
this movement must now be prepared to come forward 
and assist the matter financially. 

With regard to the future of research, I would point 
out that the growth of the Research Department has been 
natural and steady. It must be remembered that an 
organisation of this type should not be of “‘ mushroom ” 
growth—the acquisition and training of a suitable staff 
is necessarily a slow process. If it is to be successful, 
however, it must be freed from all financial worries and 
reasonably assured of an ever-increasing income. 

I have made inquiries as to the total amount of money 
which is spent annually on research by the British auto- 
mobile industry, but any estimate, of course, must depend 
on what is included in the term “ research ” and what is 
included in the term ‘ automobile industry.” A rough 
and reasonably generous one is £300,000 per annum. If 
the annual turnover of the British automobile industry be 
taken as £150,000,000, it means that only one part in 500 
is devoted to private research. Our own Research Depart- 





* From the Presidential Address to the Institution of Auto- 
mobile Engineers, 1937. 





ment expended some £16,000 last year, which on the above 
estimated turnover represents approximately one part in 
10,000 on co-operative research. From figures published 
in America it would appear that the annual expenditure 
on research by the American automobile industry is far in 
excess of that in this country. 

As already stated, last year the expenditure of the 
L.A.E. Research Department was £16,000, and it will 
probably approach £20,000 during the present year. 
The existing premises and site can accommodate a very 
considerable increase in the amount of work, and the 
limit of this accommodation will not be reached until an 
expenditure of from £40,000 to £50,000 per annum has 
been attained. 

Where is that sum to come from ? 

The Government has encouraged co-operative research, 
and that such support is justified is apparent. Sir William 
Larke recently said: “‘ The application of science to 
industry makes the luxuries of to-day the necessities of 
to-morrow and thus raises the standard of life of the 
people. It is therefore quite appropriate under these 
conditions that the people in the person of the taxpayer 
should make some contribution to research.” 

The Government has, in fact, helped very considerably. 
It has also promised to assist with grants in proportion to 
the money subscribed by the industry itself. The value 
of the “‘ output” of the I1.A.E. Research Department is 
being increasingly appreciated, and it is for those many 
affiliated members who are at the moment paying a 
nominal £10 annual subscription to increase their financiai 
support. It should not be a difficult decision to make, if 
they will but consider what meagre technical service can 
be obtained by an expenditure of £10 per annum in their 
own works, and then to compare it with the results 
obtained by the I.A.E. laboratory. 

It is impossible to visualise modern life and commerce 
bereft of motor transport, and it is equally difficult to 
conceive modern means of defence without that degree of 
mechanisation which has been rendered possible by the 
various forms of road and cross-country vehicles. People 
say that the internal combustion engine is the curse of the 
age, and that they regret that they did not live in the 
“goad old days” before such a monster was created to 
make life hideous. Such folk should not be taken too 
seriously. The steam engine has flourished in spite of the 
threatened danger to cows who might stray on to the rail- 
ways. When I hear people talk like that—I agree that 
they had better have lived in those days—they are out of 
place to-day and better in their graves. I am simpl) 
thinking of their own personal comfort. But I am not, 
of course, in any way condoning or minimising the 
appalling daily loss of life on the roads; that is not the 
fault of the internal combustion engine, however, but 
rather of those responsible authorities who fail to show the 
necessary courage and foresight in tackling this very diffi- 
cult situation. 

It will be seen that I am enthusiastic for the future of 
automobile engineering and for this professional institu- 
tion that serves it. I have tried to emphasise the scope 
that lies before the I.A.E. and the useful tasks it can 
pursue. Conditions will change, of course, but then 
change is the zest of life and progress the oxygen on which 
it thrives. Applying the words of a famous French 
Ambassador to the U.S.A. on an historical occasion, 
remember this also and be well persuaded of its truth : 
The future of this Institution is not in the hands of fate. 
but in ours. 








A New Type Locomotive Coaling 
Plant. 


A NEW type of locomotive coaling plant for depots 
where only a few engines have to be coaled in rapid 
succession has been built for the London, Midland and 




















LOCOMOTIVE COALING PLANT 


Scottish Railway Company at Stranraer by Mavor and 
Coulson, Ltd. The installation of this plant at Stranraer 
enables the rapid coaling of boat trains which is necessary 
for a quick turn-round. As may be seen from our illus- 
tration, the plant is of simple construction and comprises 
an elevator carrying coal up to an overhead bunker. Coal 
is fed into the elevator by hand from a wagon, the feed 
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hopper being so arranged that the wagon being unloaded 
rests on the lip of the hopper. The elevator is of the totally 
enclosed chain and bucket type with chain guides on both 
strands. The buckets are 2ft. long and project 13}in. 
A 74 H.P. motor drives the elevator at a speed of 60ft. a 
minute. The speed of the motor is reduced from 715 to 
i8 revolutions a minute by a totally enclosed worm 
reduction gear and a further reduction is given by a duplex 
chain drive to the head shaft. All the elevator driving 
gear is at the top of the shaft and a tensioning device is 
situated at the bottom. The riveted steel bunker, which 
is supported on rolled steel columns, is 26ft. llin. high 
above the rail and holds 30 tons of coal. Its outlet door 
has @ maximum opening of 3ft. square and is operated from 
the near side by a chain wheel. 








A Visit to the Government 
Shadow Factories. 


EARLY in 1936 the Prime Minister announced the pro- 
posal.of the Government to erect a series of shadow 
* factories.” The principle aimed at was to increase the 
available plant suitable for the manufacture of munitions, 
which at the present time are considerably more specialised 
than they were in 1914. Particularly so is the modern 
aeroplane engine, which for its manufacture requires 
certain qualities not to be found generally available in the 
ordinary factory. The requirements are :—A high degree 
of accuracy, both of workmanship and of machining ; 
an outlook on the part of the personnel which will allow 








the Aeronautical Inspection Directorate of the Ministry. 
The result was highly satisfactory, the quality of the work- 
manship being excellent. Assembly has since taken place 
and the first complete engine is now undergoing its tests 
at the Bristol works. The production of components is 
progressing steadily, and within.the next six months 
maximum peace-time production on a one-shift basis will 
be reached. 

On Tuesday last, October 26th, we were able to inspect 
all five shadow factories, through the courtesy of the Air 
Ministry. Naturally, little of the. detailed work or equip- 
ment could be examined in the time available, but the 
most impressive thing about all of the factories was the 
atmosphere of accuracy, not only produced by the batteries 
of modern and well-tended machines, but by the careful 
and competent air of the personnel. Every machinist 
was watching his work with the air of a craftsman, as 
indeed the work required. The components being manu- 
factured were all machined, frequently from the solid 
forging. The accuracy and finish was certainly of the 
highest standard. The machines, too, were uniformly of 
the maximum efficiency and adopted the latest systems 
of control and operation. In view of the possibility that 
at a later date the component parts of a different make of 
engine might be required, very few machines were of the 
specialised type frequently encountered nowadays in 
** quantity ” production factories ; in fact, almost every 
machine was of the standard general purpose type and 
had the necessary adjustments to take almost any equiva- 
lent work of its own particular type. 

Naturally, where components from various factories 
must fit together into a machine so highly exact as an 
aero-engine, the jig and gauge testing department was of 
the highest possible standard. Each factory was equipped 





ONE OF THE MACHINE BAYS AT THE HUMBER -HILLMAN SHADOW FACTORY 


nothing which is only * good enough”; and, above all, 
a completely accurate system of jigs, gauges, and so forth, 
to enable complete interchangeability, not merely of 
engines but of all components, to be achieved. Under 
these conditions it would be unreasonable to expect the 
general engineering firm to be capable of changing over 
to aircraft engine production, as it were, “‘in a night,” 
even if the necessary equipment of jigs, gauges, and 
machines were available. The Shadow Scheme, therefore, 
was to build at Government expense factories where 
“spare parts’’ of aero-engines, rather than complete 
engines, should be built. ‘‘ Spare parts ’’ was the keynote 
because it called for the greatest degree of accuracy and 
was most near the primary demand in time of war. More- 
over, it was not desired that new and complicated aero- 
engines be developed, but that the standard engines now 
in use should be increasd in numbers, thereby avoiding 
complications of supply and test and development charges. 
The factories therefore required no technical staff other 
than that for supervision and testing. On the other hand, 
very highly skilled artisans and inspectors were needed, 
a valuable reserve to the country and incidentally to the 
industry. 

The scheme was that certain firms should run the 
factories as agents for the Government, being responsible 
for works management and receiving payment on an 
agreed basis. Since the work was similar to their normal 
work, manufacturers of motor cars were chosen, and five 
shadow factories were built in proximity to the parent 
works for the Austin Motor Company, Ltd., at Longbridge, 
Birmingham ; the Daimler Company, Ltd., at Coventry ; 

Rootes Securities, Ltd. (Humber), at Coventry ; the Rover 
Company, Ltd., at Birmingham ; and the Standard Motor 
Company, Ltd., at Coventry. 

Each of these shadow factories is participating in the 
manufacture of one of the standard types of engine used 
by the R.A.F., the engine chosen being the Bristol 
‘Mercury ” air-cooled radial engine. In addition, the 
Austin Motor Company, Ltd., and Rootes Securities, Ltd., 
are manufacturing the air frames for bombers. Testing 
the completed engines takes place either at the works of 
the parent company, the Bristol Aeroplane Company, 
Ltd., or at the special test bed erected by the Austin 
Motor Company, Ltd., at the Longbridge shadow factory, 
where, in addition, assembly is undertaken. The adoption 
of one engine for manufacture enables all drawing-office 
work to be carried out from Bristol and saves the duplica- 
tion of orders for jigs, tools, and gauges. 

The first set of components from each of the Government 

f actories was recently completed, and has been passed by 





with an air conditioning room, automatically regulated to 
a temperature of 64 deg. Fah. and lit by neon tubes which 
gave out the minimum heat. They were graded to produce 
the true daylight lighting and the minimum shadow. 
Here the fullest equipment of Zeiss gauges, micrometer 
gauges, and reflecting shadow gauges was installed, so 
that a limit of accuracy of a tenth of one-thousandth of 
an inch could be achieved. 

In view of the short visit made, no detailed description 
of the five factories has been attempted in this article, 
but our thanks for their courtesy and assistance are due 
to the staffs concerned, who in all cases evinced a pride in 
the new factories and in the work carried out at them, as 
well as a slight touch of friendly rivalry which showed that 
a sporting spirit was abroad. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 





GIRDER BRIDGES (PARTS 3, 4, AND 5). 


No. 153. The Institution has recently issued in one 
volume a revision of Parts 3, 4, and 5 of the British 
Standard Specification No. 153 for Girder Bridges dealing 
respectively with Loads and Stresses (Part 3), Details 
of Construction (Part 4), and Erection (Part 5). The 
revision of Part 1, Materials, and Part 2, Workmanship, 
appeared in 1933. This is the first complete revision of 
these parts of the specification which were first published 
in 1923, but increased permissible working stresses in 
structural steel were issued as an addendum to Part 3 
in 1933. Whilst Part 5, Erection, remains substantially 
as in the original edition, considerable alterations have 
been made in Part 3, Loads and Stresses, and Part 4, 
Details of Construction. The list of unit weights has 
been somewhat extended and in some cases revised. The 
permissible working stresses in ordinary structural steel 
have been raised as previously mentioned, a further 
alteration being an increase of the permissible stress in 
shear on shop rivets, turned tight-fitting bolts and pins 
from 6 to 6-5 tons. The allowance to be made for impact 
on railway bridges is now left to the discretion of the 
engineer, the Committee responsible for drafting the 





revision limiting itself for the time being to indicating 
in an Appendix four alternative methods which might 
be followed. In the Foreword reference is made to the 
appointment of the Joint Research Committee of the 
Institutions of Civil Engineers and Structural Engineers 
which has been set up to investigate further the problems 
involved in the design and construction of simple-span 
girder bridges, and it is stated that when the report of 
this body is available the specification will be again 
reviewed. 

DIRECTION OF ROTATION OF MACHINE TOOL 

HAND WHEELS AND LEVERS. 

No. 754—1937. This specification defines the direction 
of rotation of machine tool hand wheels and levers rela- 
tively to the movement produced. The direction of 
rotation is to be judged from the operating position, or 
as seen from the outside of the machine looking in the 
direction of the axis of the operated member. For screw- 
operated machine members, clockwise rotation of the 
crank or hand wheel in general moves the machine member 
affected towards the cutting position. In rack and pinion 
mechanism or the equivalent, where the crank or hand 
wheel moves in a plane parallel to the movement pro- 
duced, the general rule is that the part of the crank or 
hand wheel which will normally be gripped by the operator 
moves in the same direction as the member of the machine 
affected. 





PHoro-ELEcTRIC CELL IN A GaAs Pump.—-It will be 
recalled that in our issue of May 13th, 1932, we described 
the Christie two-stroke gas displacement pump, which 
was tested at Exeter and Newbury between the years 
1930 and 1933. In the earlier attempts to operate this 
pump on the two-cycle principle the risk of pre-ignition 
was guarded against by a time-lag device operated by the 
flow action of the pump. The device was designed to 
delay the admission of the charge to the combustion 
chamber, until the hot gases from the preceding cycle had 
had time to cool. As the result of observation when work- 
ing the pump on this system, the idea was conceived of 
obtaining a more direct link between the conditions 
governing the “‘ safe’”’ instant of admission of the com 
bustible charge, and the actual timing of the admission 
valve itself by the introduction of the photo-electric cell. 
The principle envisaged was that the extinction of light 
emanating from the burning of one charge should time the 
instant of admitting combustible for the next cycle. No 
useful data were available, and an experiment became 
necessary to test the value of what appeared to be a 
promising idea. During the last few weeks, through an 
co-operation of the Metropolitan Water Board and the 
Radiovisor (Parent) Company, Ltd., of 28, Little Russell- 
street, W.C.2, Mr. Christie informs us that he was able to 
carry out trials in the presence of the Board’s engineers 
with complete success. A photo-cell equipment, provided 
by the Radiovisor Company, was arranged in such a 
manner that the cell encased in a strong glass tube, pro- 
vided by Baird and Tatlock, Ltd., of Hatton-garden, wax 
introduced into the combustion chamber through the 
exhaust valve aperture of one of the Water Board ga- 
pumps at its Chingford reservoir, an exhaust valve being 
removed for this purpose. The reactions of the light 
emanating from the burning charge upon the cell were 
recorded on a tell-tale device, comprising a galvanometer 
dial as well as a small glow lamp, and some interesting 
results were recorded from which it would appear clear 
that another useful application of the photo-electric cell 
may be found for disclosing more precise data with regard 
to flame propagation in internal combustion prime movers 
of this type, especially if operated in conjunction with the 
usual pressure indicator. In the experiment above 
described the whole of the photo cell arrangements were 
in the hands of Mr. V. H. Gilbert, of the Radiovisor 
Company, Ltd. 

Tue ENGINEERS’ GERMAN CrRcLE.—-The first meeting 
of the present session of the Engineers’ German Circle took 
place on Tuesday, evening, October 19th, at the Institu- 
tion of Mechanical Engineers, under the chairmanship of 
Professor 8S. J. Davies. There was a good attendance, and 
an interesting paper was presented by Professor E. Meyer, 
of the Institute for Oscillation Research at the Technical 
High School, Berlin. The lecturer referred to the refine- 
ment and improvement of the technique of acoustic 
measurement which had taken place during the last ten 
years, and described and illustrated some of the simpler 
and more sensitive of the instruments and methods which 
are now émployed in the measurement of sound. Such 
apparatus, Professor Meyer said, was now designed to 
distinguish between the objective sound intensity and its 
subjective effect. Apparatus designed to measure the sub- 
jective effect was based partly on a comparison with a 
standard sound, and partly on an objective indication 
through a microphone amplifier. Such apparatus was con- 
structed in accordance with the frequency range and the 
time constant of the ear. Particularly important for sound 
measurement technique were the analytical processes, 
especially those which automatically indicated the 
spectrum of the sound complex. Apparatus of this kind 
was indispensable for the sound expert. Analytical pro- 
cesses also played a large part in physical research relating 
to musical instruments. In the last few years a kind of 
spectrum atlas for the sound colours of the individual 
instruments had been compiled, which was of importance 
for the transmission of sound by wireless or in sound films, 
by affording a knowledge of the frequencies to be dealt 
with. Recently an attempt had also been made to 
approach the old problem of the violin and to study the 
dependency of the sound on the various structural factors 
of the instrument, such as thickness of wood, varnish, 
form, bridge, &c. It was to be hoped that better know- 
ledge on an objective basis might be acquired for the 
evaluation of instruments. Concluding his lecture, 
Professor Meyer dealt with the testing of the acoustic 
properties of theatres, halls, and rooms, and indicated the 
progress which had recently been made in this work. 
The next lecture will take place on Monday, November 
Ist, at 6 p.m., when Dr.-Ing. W. Schmidt, of the [.G. 
Farbenindustrie A.G., will speak on ‘‘ Some Problems 
Connected with the Development of the Magnesium Alloy 
(Elektrometall).” 
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Centenary of the 


Electric Telegraph. 


——->_- -—— 


IHERE comes a time when one is apt to forget and ignore 
the pioneers of modern progress and advancement, and 
there are many who may not even know their names. 
Similarly, a great industry may be built upon a small 
foundation, and in course of time the latter is subsequently 
submerged by or its identity lost in the octopus growth of 
its offspring, or, to use another simile, the initial industry 
becomes a lowly but still useful servant in the house of its 
more powerful and important descendants. This thought 
is prompted by the reminder that one hundred years ago, in 
different parts of the world, serious attempts were being 
made to utilise for practical purposes some of the known 
phenomena of physical science, and in the year 1837 a 
patent was taken out which introduced an industry that 
was to play a very important part in the world’s future 
progress. Moreover, it is obvious that this industry has not 
yet reached its zenith, and new phases are developing 
each year. 

It is well known that important messages in earlier 
days were exchanged between distant places by means of 
fire or smoke signals, and in this country beacon fires were 
used for some centuries to transmit urgent national news. 
[t was not until 1816 that any improvement was made 
on this system, and in that year the Admiralty, adopting 
the invention of Monsieur Chappe, installed a system of 
semaphore signalling so that communication could be 
established between ships at sea and the land stations 
situated on eminences. 

To Mr. (afterwards Sir) William Fothergill Cooke must 
be given the credit of being the founder in this country, if 
not in the world, of electrical transmission. Mr. Cooke 
had been an Army officer in India, and resigned to study 
medicine at Paris and Heidelberg, and when at Heidelberg 
he was invited by Professor Miincke to witness some 
experiments illustrating the possibilities of giving signals 
by electricity. On his return to England shortly after- 
wards he devoted his time to perfecting a system for 
sending messages by this agency. As transport conditions 
in this country were speeding up on account of the advent 
of the steam locomotive, so did it seem necessary to 
expedite the nation’s communications, and a number of 
men were engaged in solving the problem of how it was to 
be done. The most prominent of these men was Professor 
(afterwards Sir Charles) Wheatstone, who, beginning as a 
musical instrument maker, was by this time professor of 
experimental philosophy at King’s College, London, and in 
1837 he and Mr. Cooke joined forces to perfect a telegraph 
system, eventually becoming the proprietors of the patent 
under which the first practical electric telegraph was worked. 

The part these two men played in the invention may 
best be summed up in the words of Sir Mark Isambard 
Brunel: ‘“‘ While Mr. Cooke is entitled to stand alone, as 
the gentleman to whom this country is indebted for having 
practically introduced and carried out the electric tele- 
graph, as an useful undertaking, and Professor Wheatstone 
is acknowledged as the scientific man whose profound and 
successful researches have already prepared the public to 
receive it as a project capable of practical application ; 
it is to the united labours of two gentlemen, so well 
qualified for mutual assistance, that we must attribute the 
rapid progress which this important invention has made 
since they were associated.” 

Anticipating events a little, the following remarks made 
by Professor Wheatstone, in his evidence before a Parlia- 
mentary Committee on Railway Communications in 1840, 
give some indication of the conditions immediately prior 
to the introduction of the electric telegraph. ‘‘ An electric 
telegraph offers a great many advantages over an ordinary 
telegraph, 7.e., signalling by semaphore. It will work day 
and night, but an ordinary telegraph will work only during 
the day. It will also work in all sorts of weather; an 
ordinary telegraph can only work in fine weather. There 
are a great number of days in the year in which no com- 
munication can be given by an ordinary telegraph and, 
besides, a great many communications are stopped before 
they can be finished on account of change in the state of 
the atmosphere. No inconveniences of this kind would 
attend the electrical telegraph. Another advantage is that 
the expense of the separate stations is by no means com- 
parable to that of the ordinary telegraph. No look-out 
men are required, and the apparatus may be worked in 
any room where there are persons to attend to it. There 
is another advantage the electric possesses over the 
ordinary telegraph—the rapidity with which the signals 
may be made to follow each other. Thirty signals may be 
conveniently made in a minute ; that number cannot be 
sent by the ordinary telegraph.” 

The name given to the invention was the Electric- 
Magnetic Telegraph, and the inventors signed an agree- 
ment on May 24th, 1838, with the Great Western Railway 
for an installation to be put in between Paddington Station 
and West Drayton, a distance of 13 miles. It was perhaps 
appropriate that the telegraph should be installed for the 
first time along a railway, and that the railways should be 
the first to use the telegraph to any great extent. The 
first section, Paddington to Hanwell, was completed by 
April, 1839, and extended to West Drayton by the follow- 
ing July. It was necessary, however, for through messages 
to be transmitted vid Hanwell. Five wires were used, and 
they were covered with cotton and insulated with shellac, 
resin or pitch, being carried in iron pipes fixed above 
ground by the side of the railway line. 

The construction of the first instruments need not be 
entered into here, but they were fitted with five vertical 
magnetic needles arranged with their axes in a horizontal 
line, and on the dial twenty letters were marked and 
arranged in a diamond form. Two needles were operated 
for each letter, and they were used to point to the letter 
signalled. The cost of the installation worked out to 
between £250 to £300 a mile, including the instruments. 
Two other railways permitted experiments to be made 
along their lines—the London and Blackwall and the 
London and Birmingham, the latter on the section 
between Euston-square and Camden Town. 

The telegraph instrument at Paddington became one of 
the sights of London, and the Duke of Weilington visited 








the telegraph office a month after the opening. Notwith- 
standing the interest of the public, the scheme had little 
success on the Great Western, and within three years the 
wires had been damaged and the apparatus had ceased to 
work. It was realised by the inventors that a five-wire 
system was too expensive, and a further invention by 
them was put in between Paddington and Slough in 1843, 
and this nad two wires only, with double needle instru- 
ments and having all the letters of the alphabet. The 
wires were suspended in the air by a series of cast iron 
poles. The cost of this installation is said to have been 
about £150 a mile. Again anticipating, it may be said 
that the single-needle instrument was introduced in 1845. 

The system introduced in 1843 was called the galvanic 
and magnetic electric telegraph, and the telegraph office 
at Paddington and Telegraph Cottage at Slough were 
open to the public on payment of an admission fee of one 
shilling. A handbill making this announcement says: 
“ The Public are respectfully informed that this interesting 
and most extraordinary Apparatus by which upwards of 
50 SIGNALS can be transmitted to a distance of 280,000 
miles in ONE MINUTE.” There may have been Doubting 
Thomases as to the ultimate correctness of that distance, 
seeing that the distance covered by the installation was 
under 20 miles, but perhaps the writer in Chambers’ 
Edinburgh Journal had these figures in mind when he 
described that sparrows and other small birds “ are 
destined, ever and anon, to suffer severe shocks of elec- 
tricity, the effect of which is (though we never witnessed 
the phenomenon) that they drop down, not dead, but half- 
dead, with amazement and terror. The shock, if severe 
enough, will destroy them.” It is amusing to read this 
now, but it must be remembered that the public had no 
conception of what electricity really could or could not do, 
and having only just got over the shock of seeing steam 
locomotives rushing at, to them, enormous speeds, 
imagined a new devil had come to beset them. 

The next stage came when the Electric Telegraph Com- 
pany was incorporated under the “ Electric Telegraph 
Company’s Act, 1846.” This company took over the 
inventions and patents of Cooke and Wheatstone, paying 
£120,000 for the privilege, and Cooke joined it. The com- 
pany was formed to carry on telegraphic business through- 
out the country, including those on the railways. Cooke 
and Wheatstone had quarrelled in 1845 as to whom the 
chief credit of the invention should be given, and there- 
after their working together ceased. Wheatstone went on 
to fresh triumphs, but Cooke (whom some writers will 
persist in recording as Cook) did nothing further of note. 

In the United States, contemporary with the above 
period, Samuel F. B. Morse had been perfecting a telegraph 
system using a key and sounder method instead of a dial. 
Dr. Morse was originally an artist, having in 1813 exhibited 
a picture at the Royal Academy, but in 1826 he attended 
some lectures on electricity and magnetism at the New 
York Athenzum, and after that he devoted his energies 
to the study of electricity. He devised the Morse alphabet 
before he completed his telegraph system, and in 1838 he 
came to England, according to one authority, to take 
out a patent for his invention, which was refused as being 
too late. He was in England at that time, but it is evident 
that this system was still in an experimental stage. Con- 
gress voted an appropriation of 30,000 dollars to build a 
telegraph line from Washington to Baltimore, a distance 
of 40 miles, in 1839, but it was not a success, and the first 
reliable installation, over the same route, was not completed 
until May, 1844. 

In the following year Morse put forward a plan for 
connecting America with Europe by telegraph to Mr. 
Cyrus W. Field, of New York. Morse had been experi- 
menting with submarine cables, and the idea greatly 
appealed to Mr. Field, who never gave up the, seemingly, 
fantastic plan until it was successfully accomplished more 
than twenty years later. Mr. J. W. Brett, of London, had 
put forward a similar plan, but the real difficulty was the 
matter of insulation for the cable. Michael Faraday had 
suggested the use of gutta-percha for this purpose in 1847, 
but the practical use of the suggestion could not be made 
until a suitable machine had been designed and manu- 
factured for applying the insulation to the copper wire. 
The machine was eventually produced by Ernst Werner 
von Siemens in 1848. 

Werner Siemens had been an artillery officer in the 
Prussian Army, and, after resigning, he went into partner- 
ship with Halske, a mechanic, to form the telegraph con- 
struction firm of Siemens and Halske, now one of the fore- 
most electrical firms in the world. The firm’s first manu- 
facturing was confined to producing a dial telegraph 
invented by Siemens, but its activities were soon extended 
to manufacturing other telegraph material and submarine 
cables. Siemens had been in charge of the work of 
installing the first telegraph lines in Germany, 7.e., between 
Berlin and Frankfort-on-Main. 

In 1840 Professor Wheatstone had drawn plans for a 
projected submarine cable between Dover and Calais, and 
in 1848 Mr. Brett submitted a similar plan to Louis 
Phillip of France, but without success. In 1850, however, 
he re-submitted the scheme to Louis Napoleon and obtained 
permission to make a trial. The cable, 27 miles long, was 
laid between the Government Pier, Dover, and Cape 
Grisnez, and messages were passed between England and 
the French coast on August 28th, 1850. The cable in 
settling in place broke across a rocky ridge, thus bringing 
the enterprise to a temporary stop, and it was not until 
November 13th, 1851, that communication was re- 
established. Communication was established with Ireland 
by May, 1853. 

This pioneer submarine cable work enabled the pro- 
moters of the Atlantic cable project to gain confidence in 
the practicability of their scheme, and in 1856 the Atlantic 
Telegraph Company was formed and the prospectus was 
issued in November of that year. The directors were 
Cyrus W. Field, New York; J. W. Brett, E.O. W. White- 
house, and C. T. Bright, London ; the last later to become 
Sir Charles Tilston Bright. The company had the support 
of the British and American Governments in the shape of 








One, . the 


subsidies. and the loan of two warships. 
“Agamemnon,” was British with Professor William Thomson 
(afterwards Lord Kelvin) on board, and the other, the 
‘“* Niagara,”” was American with Mr. Bright on board. By 
the middle of 1857, 2500 miles of cable had been completed 
and stored in the ships, and later they sailed to mid- 
Atlantic together, joined their cables, and then made for 


their respective shores. Considerable difficulty was 
experienced during the laying, owing to snapping of the 
cable, but the cable extending from Valentia, Ireland, to 
Heart’s Content, Newfoundland, was eventually connected 
to the land stations and messages were exchanged between 
Queen. Victoria and Mr. James Buchanan, President of 
the United States, on August 5th, 1858. The insulation 
of the cable rapidly deteriorated, however, and by Sep- 
tember 4th of the same year communication was no 
longer possible and remained so for some years. 

This was a very nasty blow to the promoters, who 
had had to overcome considerable prejudice when forming 
the company. No less an eminent engineer than Robert 
Stephenson had said in 1857: “ Before the ships left 
this country I very publicly predicted as soon as they 
got into deep water a signal failure. It was, in fact, 
inevitable.’’ It had, however, been proved that a cable 
could be laid as planned, and a new company was formed 
in 1860. This time the “ Great Eastern’ was used for 
laying the whole of the cable, but all kinds of difficulties 
arose, not the least being the American Civil War. The 
company persisted in its work, and success was attained 
on July 27th, 1866, when cable laying was completed and 
communication was established. 

By this time the telegraph system had extended to 
about 150,000 miles throughout the world, and numerous 
new companies had been formed to exploit the business. 
Constantinople had been linked to London by May, 1858 ; 
London.to Aden and Suez by May, 1859, and extended to 
Bombay by March, 1865. The Electrical and International 
Telegraph Company was the main company for telegraphs 
in Great Britain, and the British and Irish Magnetic 
Telegraph Company for Ireland. The London District 
Telegraph Company, Ltd., was formed in 1859 to provide 
expeditious and inexpensive communication for the 
Metropolis and its immediate suburbs, viz., within 4 
miles of Charing Cross. The charge for a message of ten 
words, exclusive of name and address, was 4d., and for 
twenty words 6d. A message of ten words with answer 
of similar length was charged 6d. The United Kingdom 
Telegraph Company had been formed to provide a service 
on a charge based on the Post Office flat rate, and proposed 
to charge ls. for a short message irrespective of distance. 
When the telegraphs were first introduced the charges 
were high, for in 1853, when there were 2900 miles of 
telegraphs and 300 stations for public use in this country 
the tariff for a message of twenty words, without charge 
for names and addresses, was as follows :—Within a circuit 
of 50 miles, ls.; beyond 50, but within 100 miles, 2s.; 
beyond 100 miles, 5s., distance being calculated “‘ as the 
erow flies.’ Three years later, the tariff was amended 
to: Beyond 100 and within 150 miles, 3s.; beyond 150 
miles, 4s., whilst the charge to Ireland was 5s. Messages 
not exceeding twenty-five words to the Continent were 
on even higher scales, ranging from 8s. 4d. to Rotterdam 
to £1 19s. 10d. to Naples. These charges were gradually 
reduced as time went on, but it was not until 1885 that 
inland telegrams could be sent for 6d. When the Anglo- 
American Telegraph Company was formed, it endeavoured 
to get the Atlantic Cable Company to agree to a reduced 
charge of £5 for a message of ten words, with free address, 
and to discontinue the charge for code. This suggestion 
did not meet with the approval of the older company, 
but later that charge was adopted. 

Most of the British railway companies had their own 
telegraph superintendents. It is interesting to note that 
when the directors of the Great Western Railway decided 
in 1855 to appoint such an officer, they assessed the value 
of the position at £100 a year. The railway telegraph 
superintendents were responsible for all electrical installa- 
tion and maintenance activities up to the time that 
electric traction was adopted on the railways. The latter 
work was put under the control of the electrical engineer, 
but the telegraph department was not put under him 
and remained under its separate superintendent. More 
recently it has been the practice to amalgamate the 
department with the signal department under the signal 
and telegraph engineer, telegraphs thus becoming second 
fiddle to the once humble signals. In like manner, the 
Society of Telegraph Engineers is now lost in the Institu- 
tion of Electrical Engineers. 

No good purpose can be served by following successive 
improvements in telegraphic communications with 
improved appliances and the extension of the cable 
services. The latter were carried out by a number of 
companies formed for the purpose, but these were gradually 
absorbed by the more important ones. In 1870 the State 
took over all inland telegraphs and placed them under the 
charge of the General Post Office. 

Telegraphs, therefore, were on a firm foundation by 
1876, when a new rival appeared on the horizon. Alexander 
Graham Bell was a Scotsman by birth, his father and 
grandfather having been teachers of deaf mutes in 
Scotland, but being consumptive. he went to Ontario 
for reasons of health. Making a complete recovery 
there, he went to Boston in 1871, where he became a 
teacher instructing deaf mutes to speak. He described 
himself as an amateur at electricity when he first made 
experiments with that agency to assist him in his teaching, 
and from that he became interested in the problem of 
sending several messages over a telegraph line simul- 
taneously. It was whilst carrying out these experiments 
that he stumbled on the secret of the transmission of speech 
over a telegraph wire. He took out a patent for his 
invention in 1876, and Professor Thomson hailed it as: 
‘“* This, the greatest by far of all the marvels of the electric 
telegraph.” It is merely a matter of history that the 
invention was brought to this country in 1878, the 
National Telephone Company was licensed to transact 
telephone business in this country on November 29th, 
1884, and that the whole of this country’s telephones 
were taken over by the State on January Ist, 1912. Also, 
that on September 4th, 1882, forty-five years after the 
invention of the telegraph, the Edison Electric Illuminat- 
ing Company opened in New York City the first electric 
power station in the world for the production and distri- 
bution of power, and a new phase was commenced. 
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Engineering Notes from China. 


(By a Far-Eastern Correspondent). 
September 3rd, 1937. 


The Port and Industry of Shanghai. 


THE attention of people all over the world has 
been focussed upon Shanghai during recent weeks. ‘‘ The 
imponderable forces ” that unexpectedly affect our lives 
have been in grim evidence in the Far East. The attack 
on Shanghai destroyed numerous buildings erected. on 
large areas of this cosmopolitan city. Many of them were 
of reinforced concrete. As soon as hostilities cease they 
will be rebuilt, for whatever may be the political future of 
China, Shanghai will be the commercial and industrial 
metropolis of the country. Its growth this century has 
been astonishing. A natural harbour, providing shelter for 
the junks against dreaded typhoons, was the cause of the 
original Shanghai, which was little more than a village 
2000 years ago, when it was first mentioned in Chinese 
history. The depredations of Japanese pirates led to the 
enclosure of the native city with the wall in a.p. 1554, 
but the wall was removed in 1911. The native city of 
Greater Shanghai surrounds, and is closely adjacent to, 
the International and French Settlements, so that the 
three municipalities in appearance form one large city. 
Shanghai has grown in area and in commercial importance 
more rapidly than any other city in the world. Nature 
has provided so many advantages for commercial and 
industrial development that its growth in area and popula- 
tion is inevitable. Yet these natural advantages would 
have been of but little value but for the work carried out 
by foreign and Chinese engineers. That has been the main 
factor in the creation of Shanghai as it is to-day. Science 
has suddenly and violently shaken the national life of a 
race whose methods of industry and whose social system 
was for centuries almost static. There are European 
and Chinese classical scholars who do not hesitate to blame 
the impact of what is called ‘‘ Western civilisation ’’ upon 
the Far East for the tragic events of to-day. These critics 
overlook the benefits that have come to China by the work 
of engineers. The loss of life and property during the 
present conflict, even if it lasts for months, will almost 
certainly be less than the losses that were caused by 
devastating floods in China in one year. These floods 
have cost millions of lives. They could have been pre- 
vented by engineering works costing only a fraction of the 
value of the ruined crops and property. There is, on the 
balance, already a great advantage for the credit side of 
applied science in China, in spite of the political chaos in 
the country which has so often delayed progress. For- 
tunately, the most influential political, industrial, and 
intellectual leaders in China to-day realise that fact, and 
are enthusiastic advocates of the utilisation of the vast 
natural resources of the country by means of mechanisa- 
tion and civil engineering works. The present war may 
delay progress, but as soon as hostilities cease there will 
be a great deal of reconstruction work in China. 


The National Economic Council. 


It was not until 1933 that the most formidable 
and efficient organisation yet formed to develop the 
natural resources of China was constituted by the Central 
Government. This body is called the National Economic 
Council (N.E.C.). The astonishing results already obtained 
are alleged to be, in no small measure, the cause of the 
present conflict. They are said to have alarmed certain 
influential people in Japan. The administrative machinery 
of the N.E.C. includes seven executive bodies created to 
take charge of roads, hydraulic engineering, agriculture, 
central field health, the cotton industry, the silk industry, 
and co-operative affairs. The work accomplished in a 
short time has surprised Europeans in China. Highway 
construction, water conservancy, and public health have 
been improved beyond the most sanguine hopes. Experts 
of ten different nationalities, obtained through technical 
collaboration with the League of Nations, have been sent 
out to China. In addition to the engineering works carried 
out, a great deal of most useful data has been accumulated 
which must be of great value for the efficient planning of 
engineering works already designed for the future. This 
national effort, on behalf of applied science work in China, 
is something so entirely new that it is astonishing to 
those of us who witnessed the blind opposition of influ- 
ential Chinese only a few years ago. The remarkable 
results obtained in so short a time have been an object- 
lesson that will never be forgotten in China. 


Water Supply in China. 


Although the first effort to arrange for a public 
supply of water in the Far East was made in Hong Kong 
in 1863, it was not until about twenty years later that other 
cities had the advantage of a modern system for the 
supply of pure water. A great deal of the heavy mor- 
tality in Hong Kong in the early days was due to impure 
water. In 1843, between May and October, twenty-four 
out of every 100 of the British soldiers stationed in Hong 
Kong died. Since those days there have been many sudden 
outbreaks of epidemics, but on the average the death-rate 
amongst the European community is about twelve per 
1000, a good record for the Tropics. Undoubtedly, the 
pure water supply has been a very important factor in 
effecting a great improvement in public health. The 
lesson has been learnt by China, for before the “sort of 
a war” with Japan, several schemes were planned for 
water supply in Chinese cities. In South China British 
contractors are carrying on with the work. 


Water Storage in Hong Kong. 


The Jubilee reservoir at Shing Mun, in the 
Crown Colony of Hong Kong,* has unexpectedly over- 
flowed within a few months of the completion of the dam, 
the biggest structure of its kind in the British Empire. 
The provision of 3000 million gallons of additional water 
storage relieves the people, and the local Government of 
Hong Kong, of much anxiety, for it has doubled the 
storage available. Never since the first reservoir was 
made in Hong Kong, seventy odd years ago, has the 
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Colony been so well protected against water famine and 
the epidemics that have often resulted from that menace, 
and that have taken a heavy toll of life when the water 
supply has been inadequate. The astonishing growth in 
the number of inhabitants in the Colony has created many 
difficulties for the local Government. None of them, how- 
ever, have produced more discomforts for the inhabitants 
than the not infrequent water famines in its short history. 
Not only sickness and death, but much local indignation 
have been caused by the fact that the demand for water 
has on many occasions greatly exceeded the supply pro- 
vided by the Government. On several occasions experts 
from England have come out to Hong Kong to advise on 
extensions. Mr. Binnie is a familiar figure in the Colony. 
Already suggestions for extending the storage capacity 
by building another reservoir at or near to Shing Mun 
have been made. There should be no delay in the prepara- 
tion of detailed plans. 


Far-sighted Engineers. 

Local engineers cannot be blamed for the 
inconvenience that has resulted in days gone by from 
delay in providing more water storage. They have 
constantly urged that new reservoirs should be built. 
In these matters the final decision is not with engineers, 
but with the administrators in the Government service. 
In the British Empire, administrators are usually ignorant 
not only of applied science, but of any science at all. 
It is noticeable that, in many cases, they seem reluctant 
to accept the advice of engineers. As a result of local 
agitation the extensions in the water supply system in 
Hong Kong have been numerous, but usually delayed. 
Fifty years ago the consumption of water in Hong Kong 
was less than 6 gallons per head per day. In recent years, 
with a restricted supply, it has been about 22 gallons 
per head per day. With a full supply all the year round 
it would probably be at least 30 gallons per head per day. 
It must be explained that in this Colony we are dependent 
entirely on rainfall for water supply. Hong Kong trans- 
lated into English means “ fragrant waters.’ The hilly 
nature of the place accounts for the many streams that 
caused the Chinese to give it the name of “ Fragrant 
Waters.” The main problem for local water engineers 
has been storage, although filtration and distribution has 
not been easy. The usual practice in most places seems 
to be to make reservoirs of a capacity equal to from 150 
to 200 days’ supply. But in Hong Kong provision should 
be made for more than that time. The average annual 
rainfall is about 86in., but there have been long droughts, 
extending over many months, when practically no rain 
fell, and in spite of a greatly restricted supply reservoirs 
were emptied and water was brought in ships to Hong 
Kong from places hundreds of miles away. It is there- 
fore obvious that, although this new Shing Mun reservoir 
doubles the local storage, additional supplies will be 
needed if the population increases to any extent. Although 
there is now a population exceeding a million in the 
Colony, certain outlying districts are not supplied from 
public mains, but use wells or hillside streams. About 
800,000 people in the two cities, Victoria on the island, and 
Kowloon on the mainland, are dependent on the Govern- 
ment system of water supply. In Shanghai an indefinite 
supply of water is obtained from the Whangpoo River. 
It is said that anyone who swallows untreated river 
water in Shanghai is certain to develop cholera. The 
native custom of drinking tea and eating boiled rice 
helps to save the Chinese from this and similar diseases. 
Elaborate arrangements for purification and distribution 
of water for Shanghai are carried out by a staff of 
British engineers. The most terrible results amongst 
the European community would follow the cessation of 
a public water supply in that huge city. Bombs and 
shells have, at the time of writing, missed the waterworks. 


Demonstrations of Engineering Works. 


In the pioneer work of water supply, as in so 
many other departments of engineering activity, Hong 
Kong has set an example to China. Nor is it too much to 
claim that British engineers in Hong Kong, during the 
ninety-six years of its romantic history as a Crown Colony, 
have created works which have had a profound educational 
effect upon not only China, but in Japan and elsewhere 
in the Far East. Forty-seven years ago General Scott-— 
an Officer in the Royal Engineers—remarked, during a 
discussion concerning waterworks at a meeting of the 
Institution of Civil Engineers, that “orientals at Hong 
Kong, Shanghai, and Yokohama were enjoying the 
benefits of the European system of water distribution. 
Each one of them was an agent, more or less active, in 
disseminating a knowledge of the advantages which he 
enjoyed.” 

Distrust of Engineering Science in Asia. 

The transformation of Japan by applied 
scientists, and the eager endeavour of the intellectual 
and political leaders in China to press forward with 
engineering schemes, have proved the truth of General 
Scott’s words. Throughout Asia, and especially in India, 
the social and religious traditions of the people presented 
great obstacles which long delayed useful engineering 
schemes. Let us believe that General Scott was correct 
when he said that of all sections of the foreign community 
in the Far East, it was the engineer who stood the best 
chance of breaking through the crust of prejudice, distrust, 
and dislike, which forward a barrier to intercourse with 
and material progress of Asiatic countries. ‘‘ Diplomatists 
had failed; merchants had tried their hand, but the 
mandarins had despised trade; missionaries had not 
induced the Chinese to warm to foreigners, and for 
political reasons they were disliked by officials. The 
engineer has accomplished a great deal towards creating 
friendships with foreigners and the material progress 
of the people of the Far East.” The engineers of Hong 
Kong have done splendid work, demonstrating their 
thoroughness in design and execution of costly works. 
And it is only fair to mention that in China to-day the 
reputation of British engineers for integrity and technical 
ability redounds to their credit. Until comparatively 
recent times, there was much prejudice against engineer- 
ing works, not only in China, but in other parts of Asia. 
That has now almost entirely disappeared. The main 
difficulty is finance, and that is a problem not easy for 





the Japanese or Chinese to solve unless they can raise 
loans in other countries. The main object of the Japanese 
in China is to secure control of the minerals in the North, 
more especially the iron ore. The lesson of history is 
that nations are dependent upon a supply of iron ore for 
international power. Even if the Japanese succeed in 
obtaining the control of the natural resources of the three 
northern provinces of China, that is only a comparatively 
small area of China as compared with that which is the 
remainder of the country. There can be no doubt that 
one result of the present hostilities in China will be an 
increased desire on the part of the Chinese people to 
develop the natural resources of their country, and they 
will welcome British financial and technical assistance in 
that effort. In one inland province, Szechwan, away to 
the west, there are 48 million Chinese. A vast amount 
of mineral wealth is awaiting modern mining methods 
for its development. That province was isolated until 
recent years. It is now accessible and, by itself, offers 
almost indefinite possibilities of profitable returns for 
mining and industrial enterprises aided by mechanisation. 
It is about 156,000 square miles in area. The area of the 
British Isles is about 121,000 square miles. The new and 
rapid methods of transport in China have at last brought 
Szechwan and other interior provinces within the orbit 
of foreign trade. There can be no doubt, also, that the 
large area of China that is within the Tropics presents 
a profitable field for engineering enterprise. The lesson 
of history is that every foreign invasion in China during 
the last hundred years has been followed by an increased 
effort on the part of the Chinese to introduce modern 
methods of communications and industry into their 
country. At first only the coast ports and the ports on 
the rivers easily navigated were affected. Now remote 
provinces are being brought into communication with 
the sea. It is certain that history will repeat itself. As 
soon as peace is restored in China there will be a great 
deal of reconstruction and increased mechanisation 
carried out. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THe STavELey Coat anp Iron Company, Ltd., has opened a 
stock yard for the London area, the address being Southern 
Railway Kew Bridge Goods Depot, Great West-road, Brentford. 


Mr. Jonn A. Brown has joined the staff of the Wemyss 
Coal Company, Ltd., East Wemyss, Fife, as mechanical Engi- 
neer. Mr. Brown was previously Tesident engineer and manager 


for Scotland for David Brown and Sons (Huddersfield), Ltd. 


Mr. H. A. 8S. GorHarp, consulting engineer, 12, Holborn- 
viaduct, London, E.C.1, announces that he is taking Mr. R. M. 
Maling and Mr. L. H. Mackay into partnership. His practice 
as from November Ist, 1937, will be carried on under the style 
of Alexander Gothard and Partners. 


Frercuson Brown, Ltd., is the name of a new company 
formed for the purpose of amalgamating the interests of Harry 
Ferguson, Ltd., and David Brown Tractors, Ltd., both of 
Huddersfield. The new company will combine the sales and 
manufacturing activities formerly carried on by the two separate 
companies. The two companies, Harry Ferguson, Ltd., and 
David Brown Tractors, Ltd., were put into voluntary liquida- 
tion on September 28th, and the assets and liabilities were 
taken over by the new company as from that date. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





THE IsMaiLia VaL vE Company, London, has received an 
order for an “ Ismailia "’ penstock valve for the new swimming 
one that is being built at Royal Lodge, Windsor, for his Majesty 

<ing George VI. 

Cowans, SHELDON AND Co., Ltd., Carlisle, have received 
from the London and North-Eastern Railway contracts for 
three 70ft. turntables to be installed at the London (Marylebone), 
Leicester, and Darlington locomotive depots. The new turn- 
tables at Marylebone and Leicester will enable larger engines to 
be used on the Great Central section main line, whilst the new 
turntable at Darlington will accommodate the large stream- 
lined “‘ Pacific ’’ engines which are now used on the East Coast 
route expresses. 








CATALOGUES. 


HARLAND AND Wo rr, Ltd., Belfast.—Catalogue No. 375 on 
two-stroke oil engines for light craft propulsion. 

AUDLEY ENGINEERING Company, Ltd., Newport, Shropshire.— 
Booklet D3 on the ‘* Audco ”’ high-pressure hydraulic disc valve. 

NortHern Atumintum Company, Ltd., Banbury, Oxon.— 
A handbook on the welding and riveting of ‘aluminium. 

Ransomes, Sims anp JEFFERIES, Ltd., Ipswich.—An illus- 
trated brochure describing the firm’s trollybuses in Cape Town. 

Germ Lusricants, Ltd., City Gate House, Finsbury-square, 
E.C.2.—‘ Stationary Diesel Engines Lubricated by Germ Oil.” 

C. H. Joyce, Ltd., 115, Southwark- street, S.E.1.—A folder 
giving particulars of the “ Southwark ” No. 2 high-speed capstan 
athe 

Genera Exvecrric Company, Ltd., Magnet House, Kings- 
way, W.C.1.—Catalogue section V.6 on portable electric drills 
and blowers. 

Sapt ENGINEERING Company, Ltd., 29, Portugal-street, 
W.C.2.—Particulars of the ‘‘ Sadi’ portable electric capstan for 
industrial works. 

Wuirecross Company, Ltd., Warrington.—New wining 
rope catalogue giving details of the various types of wire ropes 
made by the firm. 

Cooke, TrouGHTON AnD Sims, Ltd., Buckingham Works, 
Yorks.—A book on photomicrography with the Vickers’ pro- 
jection microscope. 

C.A.V.-Boscu, Ltd., Acton, W.3.—Working particulars and 
running instructions for the firm’s fuel injection equipment’s 
nozzle testing outfit. 

Exuiotr BrotrHers (Lonpon), Ltd., 
Lewisham, S.E.13.—Catalogue 899 of ‘‘ Siemens ” 
analysis equipment. 


Century Works, 
electrical gas 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Belgian Steel and Allied Industries. 


The condition of the Belgian iron and _ steel 
industry is dealt with at some length in a report on ‘‘ The 
Economic and Commercial Conditions in Belgium ”’ to 
June, 1937. Reference is made to the shortage of raw 
materials, chiefly of coal and coke, which was felt towards 
the end of 1936, but became a dominant factor at the 
beginning of this year when two blast-furnaces had to be 
damped down, and some of the works complained of 
inadequate supplies of semi-finished material. It is 
pointed out that the imports of pig iron increased from 
155,264 tons in 1935 to 218,684 tons in 1936, but that 
Great Britain’s share fell from 16,226 tons to 13,478 tons. 
The strikes in 1936 were settled by granting a minimum 
wage of 32f. per day for adult workers and increases of 
4f. in the daily wages of 35f. or less and of 3f. in daily 
wages exceeding 35f. Six days’ annual holiday with pay 
was also granted the men, although the manufacturers 
oxpressed anxiety as to the effect of this social measure. 
On the adherence of Belgium to the International Comptoir 
for thin sheets and the Cartel for galvanised sheets, the 
industry was granted a quota of 23 per cent. for thin and 
36-6 per cent. of galvanised sheets. The Belgian engi- 
neering industry also, which had been in a difficult position 
for a long time, experienced an improvement at the 
beginning of 1936. This was partly due to an order for 
500 metal carriages placed by the Belgian National 
Railway Company, as well as to a series of contracts for 
South American, South African, and Chinese markets. 
For a good part of the year 1936 export business in 
machinery was bad, and complaints were made of German 
competition in some of the foreign markets, particularly 
in South Africa. In Luxemburg the foundries, manu- 
facturing concerns, and constructional engineering works 
received Government help during 1936 to tide them over 
the difficulties they were experiencing in consequence of the 
devaluation of the Belgian franc. This method of sub- 
sidising the industry, however, has now been discontinued, 
and in the early part of 1937 the works were doing quite 
well and reported an increase in orders at remunerative 
prices. Dealing with shipbuilding, the Report states that 
many Belgian shipowners took advantage of the ship- 
building subsidy to renew their fleets, and a large number 
of orders were placed with the shipyards. 


The Pig Iron Market. 


Conditions in the pig iron market more nearly 
approach the normal than those in any other department. 
Sufficient foundry iron is available to ensure steady 
operations at the consuming works, and in a number of 
founders have been able to accumulate small 
reserves. The situation is not equally comfortable in all 
districts or as regards all brands of iron. The supplies of 
Cleveland pig iron, for instance, are not sufficient to do 
more than maintain deliveries against contracts, and the 
makers will not entertain new business for any delivery, so 
congested are their order books. On the other hand, in 
cases of great urgency producers have been able to relieve 
consumers’ necessities by freeing a small parcel. This is 
exceptional, however, and a fair tonnage of Midland iron 
has been. brought into the district to make good the 
deficiency of Cleveland, whilst a number of users have 
been obliged to purchase foreign iron. The offerings of the 
latter do not appear quite so abundant as a fortnight or 
so ago, but the quotation is still in the neighbourhood of 
90s. f.o.b. Antwerp. The stringency in the supplies of 
Cleveland has affected shipments to Scotland, where in 
normal conditions the founders take good quantities. 
This month the shipments have been confined to a few 
hundred tons. The Midland producers have sold their 
production until the end of the year and have large 
tonnages to deliver in the first quarter of 1938. The 
situation is not uncomfortable, however, since most con- 
sumers have covered their requirements and are receiving 
regular deliveries. The makers have considerable arrears 
of deliveries to make up, but it is understood that if the 
present rate of output is maintained these will be worked 
off by the end of the year. The easing in the demand from 
the light foundries has been largely responsible for the 
improvement in the supply position, although the decline 
in the requirements of this industry has been partially 
offset by the expansion in the needs of the general engi- 
neering and motor trades. There has been some business 
done lately for delivery over the first half of next year, but 
it is not every producer who will sell so far ahead. The 
majority of consumers, also, do not care to commit them- 
selves to purchases at“ prices ruling on date of delivery.” 
The Lancashire consuming trades continue to absorb 
large tonnages of foundry iron and there is a vigorous 
demand for special quality irons. Some change has been 
noticed lately in the attitude of producers, who now appear 
unanimous in selling for next year’s delivery at the prices 
then ruling. Most consumers, however, prefer to wait 
until the new prices are known. 


North-East Coast and Yorkshire. 


It is generally conceded that the market for 
finished steel is passing through an interesting phase and 
apparently there is a minority which takes the view that 
the peak of the boom has been touched. The amount of 
new business reaching the works has declined considerably 
at a season when the demand is usually expanding ; but 
this can be accounted for to a great extent by the unprece- 
dented position of the iron and steel trades of this country. 
Practically every steel works will enter next year with 
a heavy tonnage of undelivered orders in hand, and there 
is a natural reluctance to undertake further commitments 
until these arrears have been reduced. Consumers there- 
fore find it almost impossible to place orders for assured 
delivery within reasonable periods, and at the same time 
great uncertainty prevails regarding the prices which will 
rule after the end of the year. The situation of the 
constructional engineering trades improved to a certain 
extent during the summer; but complaints are again 
current that jobs are held up by the non-delivery of steel 
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ordered long ago. On the other hand, some constructional 
firms say they are losing contracts as a result of these 
conditions, the high price of steel, and the impossibility 
of giving definite quotations either as to future price or 
delivery. The improvement in the supplies of semis has 
enabled the re-rollers to increase their deliveries ; but 
larger quantities will have to be made available before 
uninterrupted operations will be possible at the mills. 
The situation in the plate department is still very tight 
and in some instances makers will not accept orders for 
execution in less than six to seven months. There has 
been a distinct falling off in shipbuilding orders over the 
past few months, and it is suggested that this will relieve 
the stringency ; but it will be some time yet before the 
requirements of the shipbuilding industry on the North- 
East Coast will be satisfied. The demand for bars has beeh 
one of the features of the market throughout the boom, 
and although new business is quiet the works have heavy 
deliveries to make against contracts. The export trade is 
lethargic, but there has been no easing in quotations and 
makers continue to quote 10s. per ton premium on the 
current prices for delivery after the end of the year. In 
the Yorkshire market there is no relaxation of the pressure 
on the part of consumers to obtain supplies against 
existing contracts, although new business is not coming 
forward at the rate of a few months ago. The bar 
position in particular is stringent and there is a heavy 
demand for reinforcing bars which is only partially met. 
In the Sheffield district interest seems to be concentrated 
on the rising costs of special steels. 


Scotland and the North. 


Ir is claimed that consumers in Scotland are 
receiving larger supplies of finished steel than at any time 
this year; but there is much room for improvement in 
the position and operations at the consuming works are 
not infrequently hindered by delayed deliveries of badly 
needed material. New orders continue to be received by 
the Clyde shipbuilders, but in lessening numbers, and the 
tonnage of plates and sections finding an outlet in this 
direction is reported to be diminishing. Large quantities 
have still to be delivered ; but it would appear that new 
orders are not coming forward in sufficient volume to 
make good the completed contracts. The constructional 
engineering firms in Scotland are busy and continue to 
take good quantities of joists and sections; but in this 
branch also there is a tendency to withhold new orders 
until the prices which will rule next year are known and 
delivery dates become more definite. Such a condition is 
not likely to obtain for a long time, as the steel works have 
enough work in hand to keep them busy until next March 
at the present rate of production. The marine engineers, 
general engineers, and boilermakers are working almost 
at capacity, in spite of the stringency in the steel market, 
which is often responsible for delays in completing con- 
tracts. Supplies of billets and sheet bars are understood 
to be reaching the re-rolling establishments more regu- 
larly than for months; but this is not the experience of 
all the works in this branch of the industry. In some cases 
operations have been severely limited by the scarcity of 
billets, and the sheet works are not satisfied with the 
quantities of raw materials they are receiving. It is 
generally understood that the imports from Cartel coun- 
tries will be considerably increased during the next month 
or two and that an effort will be made to wipe out the 
arrears of deliveries. The situation in the sheet works 
has become much easier, although there is still a good 
home demand. Business on export account, however, has 
fallen off during recent weeks and delivery dates for some 
gauges have been greatly shortened. In fact, prompt 
delivery could be given for some descriptions. The Lanca- 
shire market remains very tight, but here and there supplies 
seem to be easier. There are heavy arrears of deliveries 
to be overtaken, but fewer complaints seem to be heard 
from consumers. This is probably because specifications 
against contracts are being more regularly met, as there 
is great difficulty in placing any new orders for bars or 
structural steel for delivery in less than four to six months ; 
many producers will only quote for delivery as soon as 
possible. The consumption of high-speed and special steels 
is on a heavy scale. All the works on the North-West 
Coast are fully employed and are likely to remain so for 
months to come. 


Current Business. 


Sir George Giliett, the Commissioner for the 
Special Areas, has announced that he has arranged to 
lease the land being acquired at Jarrow to a new company 
which is being formed to erect and operate a steel manu- 
facturing and rolling plant. The Nuffield Trustees will 
take a large number of the shares. The balance of the 
total capital of £1,000,000 for the new undertaking will be 
subscribed in part through the medium of the Bankers’ 
Industrial Development Company and partly by the 
Consett Iron Company, Ltd. International Combustion, 
Ltd., has received a contract for the supply of four boilers 
for the Indian Iron and Steel Company, Ltd. Cowans, 
Sheldon and Co., Ltd., have secured contracts from the 
London and North-Eastern Railway Company for three 
70-ton turntables for installation at the Darlington, 
Marylebone, and Leicester locomotive depots. The North- 
Eastern Marine Engineering Company, Ltd., Wallsend, 
have received an order for the machinery for a 6000-ton 
cargo steamer for the Union Steamship Company of 
New Zealand, Ltd., which is being built by R. and W. 
Hawthorn, Leslie and Co., Ltd., Hebburn. The contract 
for the enlargement of No. 1 Admiralty Dock at Gibraltar 
has been let to John Cochrane and Sons, Ltd., London. The 
cost of the work is estimated at £600,000. John Summers, 
Ltd., have placed the contract for a strip mill to be built 
at their Hawarden Works, Shotton, with the United States 
Nesta Steel Strip Rolling Mill Company, Pittsburgh. The 
mill will roll the widest strip produced in this country. 
E. Hind (South Bank), Ltd., of South Bank-on-Tees, are 
preparing to erect an aluminium furnace “capable of turning 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


out 5 tons at a melt, which will be the largest of its kind in 
this country. A new industry at Tyneside is represented 
by the commencement of the production of heat-resisting 
electric cables. This has been started by Pyrotenax Com- 
pany, Ltd., at Hebburn-on-Tyne, in association with 
A. Reyrolle and Co., Ltd., of Hebburn, and Imperial 
Chemical Industries, Ltd. The Department of Overseas 
Trade announces that the following contracts are open for 
tender :—Pretoria, Union Tenders and Supplies Board : 
Supply of a twin Diesel-engined launch (South Africa, 
November 25th); South African Railways and Harbours 
Administration: Supply and delivery of wrought iron 
chain (Johannesburg, December 6th). New Zealand, 
Public Works Department : Supply and delivery c. and f. 
main ports of 10, 25, 50, and 100 miles of galvanised steel 
wire highway guard cable with an actual breaking load 
of approximately 12,000 lb. (New Zealand, December 7th). 


Copper and Tin. 

Conditions in the market for electrolytic copper 
have not materially altered, and it remains very much 
under depressing outside influences. Some improvement 
in sentiment in the latter part of last week brought about 
a sharp upward movement in the price, and for a time the 
market had a more cheerful appearance. At the beginning 
of this week, however, values receded again following a 
sharp break on Wall-street. It is difficult to avoid the 
impression that this decline is largely artificial, since 
directly the market looked like developing a little strength 
there was a rush to purchase by consumers in all the 
principal consuming countries, including Great Britain. 
With the fall in prices this activity ceased, and with a 
certain amount of bear selling of standard copper the tone 
of the market relapsed into the nervous state from which 
it had temporarily emerged. It has long been argued that 
as the copper-consuming industries are not well stocked 
and that as they are experiencing a good and sustained 
demand for their products, there must be a large volume 
of buying held in abeyance. On the other hand, the sudden 
downward movements which have occurred of late have 
given buyers an opportunity of taking in copper at low 
prices, although full advantage of these breaks does not 
appear to have been taken. In the standard market 
values have fluctuated, and there has been a fair amount of 
bear selling, whilst at one time prices fell to the lowest 
point touched this year.... The upward price movement 
in the tin market last week was not maintained, and at 
the week-end another sharp decline was registered. Con- 
fidence seems to be entirely absent, and any adverse 
movements on Wall-street or in other commodities has 
been sharply reflected in the tin market. It was 
noticeable that when the market showed a temporary 
accession of firmness, American buying developed on a 
good scale, and consumers on the Continent displayed 
more interest than for some time. One of the bear 
features of this market is the decline in operations at the 
American tin-plate mills, which are now estimated at 
about 85 per cent. of capacity. The International Tin 
Committee met on October 25th to consider a proposal 
to reduce quotas, but after a prolonged discussion it was 
decided to leave these unchanged at 110 per cent. of 
the standard for the remainder of the year. It is expected, 
however, that for the first quarter of next year the quota 
will be 85 per cent., but a definite decision will not be 
taken until a meeting to be held on December 10th. 


Lead and Spelter. 


In common with other non-ferrous metal markets, 
prices in the lead market advanced towards the end of 
last week, and a distinct improvement in sentiment was 
noticeable. This, however, proved to be only a temporary 
phase, and on Monday following a break on Wall-street 
prices fell to the lowest point reached this year. In 
accordance with the policy they have followed for some 
time, consumers bought freely when values showed a 
tendency to advance, and immediately withdrew from the 
market when the reaction set in. Although the price 
receded so rapidly, the undertone of this market is probably 
better than that of other non-ferrous metals. It is 
generally believed that the fall in price has been due 
more to free offerings by the producers, which have met 
with little: response from buyers than to bear sales. 
Whenever the market shows a tendency to recover, 
industrial buying makes itself felt, but for some weeks 
past the recoveries have been too short-lived to encourage 
users to cover their full requirements. At the beginning 
of this week it looked as if bear operators were active, 
and it is probable that there is a fair-sized account out- 
standing, which will have to be covered later. The 
consuming industries are busy and although no doubt 
many of the manufacturers of lead products have plenty 
of metal to receive against contracts, it is not believed 
that their requirements are by any means fully covered. 
In America the market has been dull, and there also it is 
considered that consumers are working on their stocks. 

The absence of any confidence in the spelter market 
was fully disclosed when prices, after showing a certain 
amount of strength, fell heavily at the beginning of this 
week. These continued fluctuations and the obvious 
state of nervousness to which the market has been reduced 
have discouraged consumers from buying more than their 
bare requirements. Probably history will repeat itself, 
and when the inevitable return to higher levels takes place, 
most users will find that they have delayed their pur- 
chases too long. As it is, the industrial demand is on a 
hand-to-mouth scale, although the consuming trades 
continue busy. The galvanisers are not so fully employed 
as other departments, but the brass makers are well 
occupied, and are finding it difficult to obtain their full: 
requirements of high-grade metal. The manufacturers 
of bearjng metals are well supplied with orders, and are 
likely to be busy for a long time. Conditions in the 
American market, which was suffering from a severe 
stringency, have become much easier, largely owing to a 
falling off in the demand from the consuming trades. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels. 











purchasing only from associated British Steelmakers. 


PIG IRON. STEEL (continued). 
Home. Export. Home. Export. 
(D/d Teesside Area) Guascow anv Districr— ioe ey =: By. 
N.E. Coast— £ s. d. $ ea. Angles » Ad. 0 Me: 10 12 6 
Hematite Mixed Nos.* © 2 (6... — Tees... a hhi0  B o< 1112 6 
- No. 1 Se Sia... _— Joists Re: Orn@ . 10 12 6 
(D/d Teesside Area.) Channels... 3 om t Cea ea ies 10 17 6 
Cleveland— Rounds, 3in. and up SP! OO. 1112 6 
No. 1 wee 7 2 we es 6.2 6 on under 3in. re 0"... O'S 
No. 3 G.M. B. me a. 6 0 0 Flats, 5in. and under ... 11 18 0*... 11 0 0 
No. 4 Foundry 5 0 0... 519 0 Plates, jin. (basis) s Gai At Gap ll 0 0 
Basic* 5 0 0.. _ re “eee 3e:,.0,,.:3 ll 5 0 
MIDLANDs— tin. ... $3.498 1.0%. 1110 0 
Staffs— (Delivered to Black Country Station) oi! afta loach Sie@in. 1115 0 
North Staffs Foundry ... 5 6 0... ... = Un. jin. to and inel. 
ne Forge $2 ~@ rae 6 lb. per sq. ft. (8-G)... 12 10 0.. 1210 0 
Basic* ats ee a eee wa Boiler Plates, jin. . a ae. we ok = 3s ¢€ 
Northampton— Soutn Wares Argza— $))(8.;d. S eds 
Foundry No. 3 Ss ® .. - Angles Te OA 1012 6 
Forge... 418 6.. rt Tees... cs PRU OOGs..: 1112 6 
Derbyshire— Joints me 10 12 6 
No. 3 Foundry 5 6 0. m3 Channels. nH Ses 1017 6 
Forge 5 10. = Retinds, 24. anil pial A So 11 12 6 
ScoTtLanp— es under 3in.* + 2 Pe ll 0 0 
Hematite, f.o.t.furnaces* 6 3 0.. a Flats, 5in.and under* ... 11 18 0... ll 0 0 
No. 1 Foundry, ditto . ew. - Plates, jin. (basis) i BAM | 4B .- 11 0 0 
No. 3 Foundry, ditto S15. 0... — a5 a eae - SEA S'S: ll 5 6 
Basic, d/d* Ok Cea -— fin. ... i? ore 1110 0 
N.W. Coast— f° 3 0d/d Glasgow » Wine ... ... .. 12 5 6 1115 0 
Hematite Mixed Nos.* {6 8 6 ,, Sheffield Un. jin. to and incl. 
6 14 6 ,, Birmingham 6 lb. per sq. ft. (8-G)... 12 10 0... 12 2 6 
* Less 5/~- rebate. TRELAND—F.0.Q. BELFAST. Rest oF IRELAND. 
- — ————_. ———— £. Be Ge er er. 5 
MANUFACTURED IRON. Angles oe ee ee 11 8 0 
Hoodie: Export. Tees... aid: BB Bye bus 12 8 0 
Lancs AND YORKs— £ a. d. - © 4, Joists vee BBO 6... 1115 6 
ies Eaten <2 a Channels... : oot SOGO- Qur. 1113 0 
it Ahn: isan. oO ina Rounds, 3in. and ap 8. EE Ss: 12 8 0 
seeeesietet.. ’ under 3in.* ... 10 M ea 10 = 0 
niin Mail be et ¥ Plates, jin. (basis) ... 11 te ...- + 15 : 
3 se. jac och. int RE ae 2 0 6 
Marked Bars (Staffs) 25 15 0. — Sie sas aie Wann ty. 12 5 6 
oS Sy: : hs Oe * ¥ » ein. wail Mola. 1210 0 
No. 4 Quality... At, &.8,- fo Un. in. to sin. ery OER B aw ns 12 5 6 
ScoTLanp— * Rounds and Flats tested quality ; Untested 9/- less. 
pees eet es oan Gy RBA OTHER STEEL MATERIALS. 
Best... me ae eS 13 15 0 s 
B hn Home. Export. 
N.E. Coast— Sheets. £ 8. d. £ 6. d. 
Crown Bers RS MA ons 13 5,0 11-G. to 12-G., d/d 14.15 0 fio.b. 1410 0 
Double Best Bars =o ROH OW 1. “4 5 0 14-G. to 20-G., d/d 1510 0... .. fob. 1415 0 
NORTHERN IRELAND AND FREE STATE— 21-G. to 24-G., d/d oe a f.o.b. 15 0 0 
Crown Bars, f.0.q. -1317 6... = 25-G. and 26-G.,d/d ... 1610 0... ...fo.b. 1515 0 
~ ——— $$$ South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
STEEL. Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
Hind’ mee The above home trade sheet prices are for 4-ton lots and over ; 
" iat 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
LoNDON AND THE SouTH— £s. d. ae Oe 8 4 
Angles 6 he a 10 12 6| 10 cwt., £2 per ton extra. 
Tees... i. Bs. Bs 11 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
Joists pow me 10 12 6 Home. £ s.d. Export. Basis— £ s. d. 
Channels.. hs; ie ge ee 1017 6 4-ton lotsand up... 19 10 0 26-G.andheavier 18 15 0 
Rounds, Sin. seal up > in oe 1112 6 2-ton to 4-ton lots 1917 6 27-G.to29-G. ...19 15 0 
a under-3in.* pe Se Se 12 5 0 Under 2 tons . 21 2 6 30-G.andlighter 20 15 0 
Flats, under 5in.* 12 0 6.. 12 5 0 Export ; India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
Plates, jin. (basis) 138: Ou. ll 0 0 plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
4 Sia. as: 50-88.. 26:2. 8h: Baw Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
B pee), 12 3 0... 11 10 0 | Tinplates. 
Es fee oe Bg: 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 23/9 to 24/3 
Un. %in. to and incl. Tinplate Bars, d/d Welsh Works, £7 15s. 
6 lb. per sq. ft. (8-G)... 12 10 0... Nom 12 10 | Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; 
Boiler Plates, jin. 12 3 0.. 12 2 0 less than 35 tons, 10/— extra. & send. 
Nortu-East “oast— £ s. d. £ s. d. Soft (up to'0-25% C.), untested peat 
Angles , oe Ox 10 12 6 ” . a pale ae 
Tike 120 ©... 1110 0 Basic (0-33% to 0-41% C.) Bias 812 6 
Fouts es ae i 10 12 6 Medium (0-42 to 0:60% C.) ... , 2 6 
Channels... ll 5 6.. 10 17 6 w | Hawd (062%, t 085% 0) pepe 
Rounds, 3in.andup ... 12 0 6.. 11 12 6 (0-86% to 0:99% C.) wrt il, 
» under 3in.* ... 1118 0.. 11 0 0 (over 0:909% C.) “ct rte 
Plates, jin. (basis) ian eem 11 0 0 Rails, Heavy, 500-ton ie. f.o.t. 10 2 6 
a teh .n13 ¢.. 11 5 0 » Light, fot. Fun 
din. a 28 Ses 1110 0 
ae Ln a tag 2 1115 0 FERRO ALLOYS. 
Un. fein. to and ‘inel. Tungsten Metal Powder.. 9/6 per lb. ; 8/74 forward 
6Ib. per sq. ft. (8-G)... 12 10 0... ... 1210 0} Ferro Tungsten 9/3 per lb. ; 8/6 forward 
Boiler Plates, jin. re | ee vee 2 0 Per Ton. Per Unit. 
Miptanps, AND Leeps AND District— Ferro Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
£ 8s. d. £ s. d. re 6 p.c. to 8 p.c. £24 0 0 7/6 
Angles oo ae ee De 10 12 6 3 Be 8 p.c. to 10 p.c. £24 0 0 7/6 
Tees... aso, Ser gy Ores 1112 6 os Max. 2 p.c. carbon £36 0 0 11/- 
Joists Pe | a ee 10 12 6 a ” »  lp.c. carbon £38 5 0 11/- 
Channels.. ode Ph 4 05 Wg. 10 17 6 os * 0-50 p.c.carbon £41 0 0 12/- 
Rounds, 3in. andu =p. ./42,.0. 6. 1112 6 carbon-free ...__ I /—- per Ib. 
- under 3in.* mo oe ee ll 0 0 Metallic le Sa .-- 2/5 per lb. 
Flats, 5in. and under* ... 11 18 06 .. 11 0 0] Ferro Manganese (loose), 76} p-c.... £18 15 0 home 
Plates, jin. (basis) BB? 6 ll 0 0 » Silicon, 45 p.c. to 50 p.e. £12 0 Oscale 5/- p.u. 
» frin. ... a 2 11 5 0 es ” 75 p.c. £17 0 Oseale 6/-- p.u. 
” tin. —— ww. 1110 0 Vanadium 12/8 per lb. 
»» fyin. 12 5 6. 1115 0 »» Molybdenum... 4/9 per Ib. ; 5/- forward 
Un. fin. to pa inc}, » Titanium (carbon- fs) 9a. per Ib. 
6 Ib. per aq. ft. (8-G)... 12 10 0 .. 12 10 0/| Nickel (per ton) £185 to £190 per ton. 
Boiler Plates, jin. ia 0:6. 12 2 6|Cobalt... ; 8/6 to 8/9 per lb. 








Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, October 27th) 


CoprER— 
Cash ... £42 8 Oto l42 11 38 
Three months . £42 16 3to £42 17 6 
Electrolytic ee £47 10 Oto £49 0 0 
Best Selected Ingots, d/d Bir- 
mingham ... £48 15 0 
Sheets, Hot Rolled ... £80 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 13d. 13d. 
»  Brazed (basis) l3d. 13d. 
Brass— 
Ingots, 70/30, d/d Birmingham £41 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy lldd. 114d. 
»  Brazed... 134d. 134d. 
Trn— 
Cash ... » £206 U0 Oto £206 10 0 
Three months .. . £206 0 Uto £206 5 0 
SPELTER— 
Cash ... £16 16 Sto £16 17 6 
Three months .. £16 18 9to £17 0 O 
Leap— 
Cash ... £17 16 Sto £17 17 6 
Three months ... £17 15 Oto £17 16 3 


Aluminium Ingots (British) ... £100 to £105 


FUELS. 


SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Grangemouth) — Export. 
Navigation Unscreened 20/6 to 21/- 
Hamilton Ell 21/6 to 22 


Splints 24/6 to 25/- 
AYRSHIRE— 
(f.0.b. Ports)—Steam ... 21/6 
FIresHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam . , 21/- to 21/6 


Unsereened ELAS 20/6 to 21/6 


Loraians— 
(f.0.b. Leith)—Hartley Prime 19/6 
Secondary Steam... ... ... . 9/- 


ENGLAND. 


SoutH YorkKsHire, Hutt— 
B.S.Y. Hards... 
Steam Screened 


22/6 to 23/- 
20/6 to 21/- 


NORTHUMBERLAND, NEWCASTLE— 


Blyth Best 20/- to 23/- 


» Second... 21/- 
» Best Small... 18/6 
Unscreened 21/— to 22/- 
DorHam— 
Best Gas... 22/6 to 23/- 


Foundry Coke 42/6 to 47/6 
Inland. 

28 /- to 29/6 

25/6 to 27/6 


SHEFFIELD— 
Best Hand-picked Branch ... 
South Yorkshire , 





Seconds .. 22/- to 24/- — 
CaRDIFF— SOUTH WALES, 


Steam Coals : 








Best Admiralty Large ... 25/- 
Best Seconds 25 /- 
Best Dry Large 25 /- 
Ordinaries 25/- 
Bunker Smalls 19/— to 19/6 
Cargo Smalls ... 18/- to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26/- : 
SwansEa— j 
Anthracite Coals : 
Best Large -r 38/- to 41/- 
Machine-made C ‘obbles... 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 27/6 to 35/- ; 
Peas BG ty, SEE Pee SOR ee ee : 
Rubbly Ouini.. ge pec TAR: ACPO in 
Steam Coals : 
20/- to 25/- 


Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Per Gallon. 
3d. 
44d. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Wages Agitation. 


THE union of workers in the metallurgical, 
mechanical, and allied trades in the Paris area began an 
agitation some months ago for an increase of 15 per 
cent. in wages over and above the advances they obtained 
under the sovial laws of last year, which, with the forty 
hours’ week, have augmented the hourly cost to employers 
by 75 ver cent. The subsequent rise in living costs was 
taken as a pretext for a further demand for an increase 
in wages, and when the arbitrator accorded only 5 per 
cent. the union protested and put in a claim for an 
additional 10 per cent. As arbitration awards are final 
it was impossible to take this claim into consideration, 
and after a lapse of some months the union has declared 
that unless an advance is immediately conceded to the 
men—this time of 15 per cent.—they will go on strike. 
Under pressure of this threat the matter has again been 
submitted to arbitration, and the award is being awaited 
with considerable interest, for it will affect the engineering 
industries in the Nord and other centres where the men 
are agitating for higher wages. It is also expected to 
bring to a climax the conflict between employers and the 
unions over the economic relation between wages and 
production costs. This relation is recognised outside the 
unions as the only possible basis upon which industry 
can hope for a return to activity. Employers make this 
clear by figures showing that their sales have declined 
since the beginning of the year by 28 per cent. The 
argument that higher wages, by increasing the purchasing 
power of workers, would bring prosperity to trade and 
industry, is proved to be a fundamental error, for it does 
not take into account the impoverishment of the com- 
munity with fixed incomes, and workers themselves cannot 
hope to keep pace with selling prices dependent on pro- 
portionately higher costs. that follow upon abnormal 
advances in wages. In this country the situation is 
described as an “infernal cycle”’ from which there is 
no escape except by recognition of plain economic facts. 
The association of employers in the metallurgical, 
mechanical, and allied industries in the Paris area presents 
a gloomy case of financial embarrassment and an insup- 
portable burden of costs which, it is said, is leading its 
members to disaster. While this generalisation may, 
perhaps, be exaggerated, it is certain that employers 
have reason to affirm that they are unable to pay higher 
wages unless workers produce more and thereby lower 
costs of production. In the Lyons district employees 
and technicians in the engineering trades are demand- 
ing an increase of wages in view of the rising cost 
of living. Their claim is rejected by employers who 
declare that “an end must be put to this myth of 
purchasing power which can only lead to a catastrophe.” 


Nationalised Armaments. 


The report presented at the annual meeting of 
Schneider et Cie. contains an instructive account of the 
circumstances under which the gun and munition factories 
at Havre, Harfleur and Hoc, the works at La Londe-les- 
Maures where torpedo parts are manufactured, and some 
of the shops at the Creusot works, were expropriated by 
the State. It is suggested that these expropriations were 
not carried out in accordance with the spirit of the law, 
which provided that the State should acquire armament 
works capable of extension and development, and of 
exercising control over works in which armaments con- 
stituted only a part of the entire production. These 
conditions, it is affirmed, were not complied with in the 
case of Schneider et Cie. The factories at Havre, Harfleur, 
and Hoe are fully developed, and about 80 per cent. of 
the production was to the order of foreign Governments, 
with the approval of the French Government. The supply 
of armaments to foreign Governments to all kinds of 
specifications required a highly trained technical staff, 
and the experience obtained was of the highest value to 
the national defence, as was proved during the last war, 
when Messrs. Schneider were able to meet emergencies 
with weapons of offence and defence evolved out of that 
experience. In the case of the Creusot works, which are 
devoted to engineering products that have little, if any- 
thing, in common with armaments, the Government 
expropriated certain machine shops in which were special 
machines used for work being carried out in other depart- 
ments. The Creusot works were thereby completely 
disorganised, and as only three months elapsed between 
the time of notification and the actual possession of the 
shops by the State, the trouble imposed upon the com- 
pany in reorganising the works can be imagined. Messrs. 
Schneider have brought this matter before the Conseil 
d’Etat. Many difficulties of a financial order have arisen, 
notably the offer of a wholly inadequate indemnity for 
expropriation which has been submitted to arbitration. 


Working Hours on Railways. 


After the holiday rush one of the railway com- 
panies issued a statement explaining that it had been able 
by means of a suitable organisation, to maintain punc- 
tuality in train services despite the serious difficulties 
occasioned by the forty hours’ week and the inexperience 
of many thousands of new hands who had to be taken on. 
Since that time public complaints of irregularities have 
become so general and insistent that inquiries are being 
made into the cause of the trouble. One explanation is 
that the forty hours’ week has had the effect of promoting 
firemen to drivers before completing their usual period 
of probation, with the result that they are not so 
thoroughly conversant with the locomotives as to diagnose 
immediately anything that may be going wrong. More- 
over, it is no longer possible for a driver to be always 
in charge of the same locomotive, which becomes almost 
a part of himself. The carrying out of repairs is also 
liable to be delayed and to be done less efficiently now 
that there are so many new hands in the shops. The 
companies, which are still responsible for the services 
until the new National Railway Company takes over the 
whole system on January Ist next, are preparing a report 
for the National Economic Council on the causes of the 
irregularities about which the public is complaining. 


471,837. 





When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2. 
le. each. 

The date first given is the date of application ; the second date, 











at the end of the abridgment, is the date of the acceptance of the 
lof, Specifi ti, 
STEAM ENGINES. 
472,141. December 7th, 1936.—Sranp-By Pants, Ruths, 


Internationa | Accumulators, Ltd., Africa House, Kingsway 
London, W.C.2. 
Some steam plants are kept in reserve to take up the load in 
the event of other sources of power failing, but suffer from the 
disadvantage that time is lost in warming them up. The 
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inventors consequently arrange for a stored supply of steam A, 
which can be used for warming up the turbine B while the 
boiler C is raising steam. The connection D can be used for 
starting the turbine before boiler steam is available.—September 
17th, 1937. 


GAS PRODUCERS. 


March 10th, 1936.—THE MANUFACTURE OF ACETY- 
LENE, British Celanese, Ltd., Celanese House, 22 and 23, 
Hanover-square, London, W.1; H. Dreyfus and W. H. 
Groombridge, of the works of British Celanese, Ltd., 
Spondon, near Derby. 

According to the invention, acetylene is produced by sub- 
jecting a mixture of normally gaseous hydro-carbon material, 
other than methane, with not less than three and not more 
than nine times its volume of hydrogen, to a temperature above 
1000 deg. Cent. under substantially atmospheric pressure, for 
a period less than one second. It is found that the hydrogen 
has a very favourable influence on the yield of acetylene, which 
is not exerted by other diluents, such, for example, as nitrogen 
or steam. The proportion of hydrogen in the mixture may be, 
for example, 75, 80, 85, or 90 per cent. It has been found that, 
other things being equal, the higher the proportion of hydrogen 
in the mixture, the higher the temperature which may be 
employed, and vice versd. Preferably, the gas mixture is heated 
to a temperature above 1200 deg. Cent. ; for example, tempera- 
tures between 1350 deg. and 1650 deg. or 1800 deg. Cent. The 
period for which the gas mixture is heated to give the highest 
yield of acetylene depends on the temperature and proportion 
of hydrogen, as well as to some extent on factors dependent on 
the precise type of apparatus employed, and may readily be 
determined for any given set of conditions. When operating 
under the conditions set out above, the gas mixture may 
subjected to the reaction temperature for a period of the order 
of 0-1 second down to 0-005 second or less, and advantageously 
from about 0-05-0-01 second.—September 10th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


472,140. February 13th, 1936.—Manuracturinc LAMINATED 
Guass, A. Kampfer, 16, Herbertstrasse, Charlottenburg, 
Berlin, Germany. 

In placing layers of adhesive of the polymerised type on, 
for instance, sheets of glass with the object of subsequently 
sticking several layers together, difficulties have been experienced 
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in getting an even coating of the adhesive. The inventors 
consequently extrude the adhesive on to the glass plate through 
a narrow slit, which is held above the glass at a height equal 
to the thickness of the extruded sheet. The extrusion orifice 
is also of such a length that the adhesive has become stable 
before it emerges. The arrangement of the machine is obvious 
in the drawing.—September 13th, 1937. 


MINING MACHINERY. 


471,842. January 12th, 1937.—RoTary BREAKERS, Hum- 
boldt-Deutzmotoren Aktiengesellschaft, Deutz-Milheimer- 
strasse, 149-155, Kéln-Deutz, Germany. 

The object aimed at in the design of this rock breaker is to 
reduce the amount of fines produced by abrasion within itself. 





The machine is of the gyratory type, in which crushing is 
effected between the two cones A and B. The rotating cone A 
is carried by the vertical shaft C and supported by the spherical 
bearing D. It is driven by the bevel gearing E. The shaft is 
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journalled in an excentric bush F, which also is driven by the 
bevel gearing G to provide the crushing action. —- September 13th, 
1937. 


MISCELLANEOUS. 


471,163. February 29th, 1936.—PottsuHinc Grass, Société 
Anonyme des Manufactures des Glaces et Produits 
Chimiques de Saint Gobain, Chauny et Cirey, | bis, Place 
des Saussaies, Paris (8), France. 

The phraseology of this specification is involved, but the 
invention may be roughly explained as follows :—A sheet of 
plate glass is to be polished, so a band or lane is drawn across 
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its surface as between the lines AA and BB. The band is 
sectioned in an arbitrary manner as indicated to provide the 
plan views of a number of rubbing blocks. The blocks are 
translated as shown in the lower part of the drawing, but are 
kept strictly in the same orientation. They are given an orbital 
movement, while the glass travels beneath them.—August 30th, 
1937. 


471,365. March 2nd, 1936.—INFRA-RED Iwaces, Telefunken 
Gesellschaft fiir drahtlose Telegraphie m.b.H., Hallesches 
12, Berlin, S.W.11, Germany. 

This is an apparatus for making visible an image which is 
transmitted by infra-red rays. The primary image is imposed 
on the photo cathode A from the direction of the arrow B and 
gives rise to the emission of electrons from the cathode. The 
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number of electrons issuing from each element of the cathode 
naturally depends upon the intensity of local illumination. The 
electrons pass through a field energised by the cylindrical elec- 
trode C and then through another field energised by the electrode 
D. The latter is maintained at a positive potential with regard 
to the electrode C and is conductively connected with a trans- 
parent conducting backing upon the fluorescent screen E 
where the image is seen.—September 2nd, 1936. 


471,415. November 3rd, 1936.—Rort-PROOFING AND WATER- 
PROOFING OF MaTERIALS, National Processes, Ltd., 95- 
Gresham-street, London, E.C.2; and W. J. Carter, Avon, 
mouth Works, Avonmouth. 

This invention relates to the treatment of materials which 
are liable to suffer rotting or deterioration or be adversely 
affected, e.g., by sea water or atmospheric influences, or in the 
influences or action of moulds, fungi, insects, or other agencies 
which would cause rotting. The process consists in applying to 
the material to be treated a normally water insoluble rot-proofing 
agent and a normally water insoluble waterproofing agent, either 
simultaneously or successively. In the latter case the rot- 
proofing agent is applied first, the rot-proofing agent being in 
the form either of a stable suspension or of an aqueous solution 
formed with the aid of a solubilising agent, e.g., ammonia, and 
the waterproofing agent being in stable suspension in a liquid 
vehicle, either the same as that of the rot-proofing agent or one 
capable of holding the rot-proofing agent in stable solution or 
suspension, a suitable stabiliser or stabilisers for the water- 
proofing agent being incorporated if required. The process 
comprises also the final removal of the liquid vehicle(s) or stabi- 
lising medium or both, e.g., by volatilisation or neutralisation, 
so that both rot-proofing and waterproofing agents are together 
deposited on or in the material treated. The rot-proofing agents 
which may be used for the purpose are as follows :—Metallic 
salts or esters of tar or petroleum acids such as aluminium 
naphthenate, complex organic sulphur compounds or sulphur- 
nitrogen compounds, for example, dixanthogenates or deri- 
vatives of dithiocarbamic acid, such as di-ethyl-dithiocarbamate 
or the thiuram compounds; and water insoluble organic deri- 
vatives of inorganic complex acids derived by combining hydro- 
fluoric, phosphoric acids and similar acids with acid oxides, 
such as silicic acid, e.g., Di-diphenylamine Fluosilicate—see 
paper by Jacobson in the Journal of the American Chemical 
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Society, Vol. 53, March, 1931, especially page 1011. The above 
agents have been found especially suitable for rot-proofing 
materials of the kind hereinbefore specified, but hitherto diffi- 
culty has been experienced in waterproofing such materials after 
treatment with these agents. Any of the materials ordinarily 
used as waterproofing agents may be used for the purpose of 
the present invention. Such materials include stabilised rubber 
latex, vuleanised and dispersed; rubber, both natural and 
recovered or artificial rubber ; emulsions or pastes of cellulose 
esters, including nitrocellulose; polymerised organic vinyl 
esters, for example, polyvinyl acetate or cumarone resin 
varnishes or, generally speaking, resins derived from unsaturated 
hydrocarbons and substitution products thereof ; other synthetic 
and natural resins; wax filli and wax compositions ; and 
bitumen or asphaltic compositions. Where a synthetic resin 
is employed the medium capable of holding the rot-proofing 
agents in stable suspension may contain the finished resin or 
ingredients which will form the latter by mild heat treatment 
when deposited in or on the fibre.-—September 3rd, 1937. 


472,142. December 8th, 1936.—Compressors ror REFRIGERA- 
tors, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 

In a domestic electrically operated refrigerator it is desirable 
that the compressor and its motor should be totally enclosed ; 
at the same time it is not desirable that the insulation of the 
windings on the motor should be subjected to the action of the 
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The inventors consequently use a squirrel-cage 
motor A to drive the compressor B, and separate the rotor 
from the stator by a cup-shaped casing C. It is suggested that 
this casing should be of 80 per cent. nickel, 20 per cent. 
chromium, and 0-005in. thick. The stator windings D are 
immersed in an inert liquid, and the pressure of the liquid on 
the casing C is maintained equal to that of the gas within the 
easing by the bellows E.—September 17th, 1937. 


refrigerant gas. 


471,846. February 19th, 1937.—OxyGrEN GENERATING APPA- 
ratus, W. H. A. Thiemann, 19, Southampton-buildings, 
Chancery-lane, London, W.C.2. 

This invention relates to apparatus for generating oxygen 
by thermal decomposition of 
oxygen-liberating compositions, 
more pastienlesty for use in wa71es6.J 
connection with rescue appara- | 
tus The oxygen-generating 
composition A in the form of 
a compressed cylindrical body 
having a recess accommodat- 
ing a primer B, is inserted in a 
sheet metal container C with the 
primer upwards, in such a way 
that it is surrounded on all 
sides by a sheathing D of heat- 
insulating and filtering filling 
material. At the lower end the 
filling material rests on a layer 
E of asbestos fibre, which, in 
rests on a wire sieve F. 
oxygen generated passes 
through an outlet aperture pro- 
vided in the lid. The ignition 
device consists of a lid which 
carries an ignition cap G and a 
domed member secured 
thereto by resting on the cylin- 
drical body of oxygen-generat- 
ing composition. By virtue of 
this arrangement, the flash 
occurring during ignition is kept 
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away from the walls of the 
sheet metal container C. The 
lid and the domed member 


must be as rigid as possible, in 

order to prevent yielding of the ignition cap. Disposed above 

the ignition cap is a striking pm J. The action is started 

by striking the cover with any convenient tool, such as a 

hammer.—September 13th, 1937. 

471,835. November 24th, 1936.—Tue InpustRiaL Propuction 
or ALUMINA PowpER, Siemens und Halske Aktiengesell- 
schaft, Berlin-Siemensstadt, Germany. 

The invention comprises a process for the industrial production 
of alumina in powder form which consists in first grinding 
industrially produced hydrate of alumina to a fine powder and 
thereafter heating the hydrate at least to a temperature at 
which it starts to glow. The hydrate of alumina is first ground 
to a fine powder and thereafter heated to such a temperature that 
either partial or complete dehydration is effected. Since the 
hydrate of alumina, contrary to the calcined alumina, is soft, 
it may be ground in porcelain mills with flint stones, preferably 
in the wet state, without injurious impurities becoming added 
to it. It is therefore not necessary to grind the material in steel 
mills and subsequently remove the iron impurities from the 
ground product, and in this way a costly working stage in the 
production of the alumina is avoided. After the hydrate of 
alumina has been ground and dried in a filter press and then 
heated to effect the required dehydration, a powder product of 
great uniformity and fineness is obtained. The fine particles 
of the powder are not baked or sintered together, as occurs in 
the calcining of unground hydrate of alumina. The heating of 
the ground hydrate of alumina may be carried out at different 
temperatures according to the use to which the final product is 
to be put. If the ground hydrate of alumina is heated to a tem- 
perature below 1000 deg. Cent. a comparatively soft alumina is 
obtained, which is still capable of reaction for many purposes ; 
if the ground hydrate of alumina is carried to higher tempera- 
tures the alumina becomes harder until at a sufficiently elevated 
temperature it loses all its chemically combined water.— 


September 13th, 1937. 
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To-pay. 

Inst. or Crvi, Ewatneers: Giascow Assoc, or STupEnTs. 
—Inst. of Engineers and Shipbuilders in Scotland, Address 
by the Chairman, Archibald Leitch, B.Sec., M. Inst. C.E. 
7.30 p.m. 

Inst. oF Propuction ENGINEERS.—Mayfair Hotel, Berkeley- 
square, W.1. Annual dinner. 7,30 p.m. 

Inst. or Sanirary ENGiIneers.—Caxton Hall, 8.W.1. 
“ Principles of Flood Control and of the Regulation of Stream 
Flow as Applied to the Rivers Thames and Severn,’ G. Bransby 
Williams. 6 p.m, 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“‘Submarine Telegraph Cables, their Construction and Main- 
tenance,” H.G 8. Trowbridge. 7.30 p.m. 

MANCHESTER Assoc, oF ENGINEERS.— College of Technology, 
Manchester. Discussion on ‘ Notched Bar Impact Testing.” 
2.30 p.m. and 5.45 p.m. 

Monpay, Noy. Ist. 

ENGINEERS’ GERMAN Circie.—-Inst. of Mechanical Engineers, 
Storey’s-gate,S.W.1. ‘* Ausgewiihlte Probleme aus der Entwick- 
lung der Magnesiumlegierungen (Elektrometall),’’ Dr.-Ing. W. 


Schmidt. 6 p.m. 
Turspay, Noy. 2Nnpb. 
British Assoc. OF KEFRIGERATION.—British Industries 
House, Marble Arch, W.I. “Ice, Dry Ice, and Eutecties,” 


symposium. 6.30 p.m. 

Hv. CHEMICAL AND ENGINEERING Soc.—Hull Photographic 
Society, Grey-street, Hull. ‘‘ Solvent Recovery by Adsorption 
Process,”’ H. Griffiths. 7.45 p.m. 

Inst. or AUTOMOBILE ENGINEERS.—Royal Soc. of Arts, John- 
street, W.G.2. ‘Influence of Law on Design,’’ Maj. E. G. 


Beaumont. 7.45 p.m. 

Inst. or Crvin ENGinrers.—-Great George-street, West- 
minster, S.W.1. Presidential Address, Mr. 8. B. Donkin. 
6 p.m. 


Inst. or ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow. ‘‘ Vagaries of Internal Com- 
bustion,” Dr. J. Small. 7.30 p.m. 

Turspay, Nov. 2Np, AND WEDNESDAY, Nov. 3rp. 

Inst. oF Gas Enoineers.—Inst. of Mechanical Engineers, 
Storey’s-gate, 8S.W.1. Ninth annual Autumn Research Meeting. 
10 a.m. 

Wepnespay, Nov. 3rp. 

Inst. oF Crvit ENGINEERS : Assoc. oF LONDON STUDENTS. 
treat George-street, Westminster, 8.W.1. Address by the 
Chairman, Denis Temple, Stud. Inst. C.E., on “ Welding.” 
6.15 p.m. 

Inst. oF CrviL ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘“‘ The Protection of Building 
Structures Against Attack from Aircraft,’ Brigadier E. F. J. 
Hill. 6.45 p.m. 

Inst. oF Crvit ENGINEERS: YORKSHIRE Assoc.—-Grand 
Hotel, Sheffield. ‘* The Boulder Dam,” illustrated by film and 
lantern slides. 7.30 p.m. 

Inst. oF Merats: MANCHESTER METALLURGICAL Soc.— 
Constitutional Club, St. Ann’s-street, Manchester. Joint meeting 
with the Institute of Metals. 7 p.m. 

Inst. oF ELECTRICAL ENGINEERS : 
Criterion Restaurant, Piccadilly, W.1. 
and dance. 8 p.m. 


TRANSMISSION SECTION.- 
Annual conversazione 


Tuurspay, Nov. 4ru. 

Inst. oF Etxctrica. ENGINEERS.—Savoy-place, 
“Street Traffic Signals,” F.G. Tyak. 6 p.m. 

Inst. or Furt.—Junior Inst. of Engineers, 39, Victoria-street, 
S.W.1. ‘“‘ Waste Heat Boilers,” a symposium. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: WESTERN BRANCH.— 
Merchant Venturers’ Technical College, Bristol. ‘‘ Development 
and Applications of Radiators,” J. Coltman. 7 p.m. 

Inst. oF Metats: BirmMincHamM Locart Srction.—James 
Watt Memorial Inst. ‘* Die Casting,” A. C. Street. 7 p.m. 

Royat AgronavuticaL Soc.—Inst. Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Problems of High-speed Flight as 
Affected by Compressibility,’”’ C. H. N. Lock. 6.30 p.m. 

Rartway CLus.—Royal Scottish Corpn. Hall, Fetter-lane, 
E.C.4. ‘Some Suggested Economies and Passenger Train 
Services, L.M.S. Railway,” V.8. Haram. 7.30 p.m. 

Fripay, Nov. 57x. 

CHEMICAL ENGINEERING GroupP.—Royal Technical College, 
Glasgow. ‘‘ The Alloys of the Light Metals,’’ Dr. C. H. Desch. 
7.45 p.m. 

Inst. OF MECHANICAL ENGINEERS.—-Storey’s-gate, S.W.1. 
Thomas Hawksley Lecture, ‘“‘The Gas Engine and After,’ 
Dr. F. W. Lanchester. 6 p.m. 

Inst. oF PropuctTion ENGINEERS.—British Industries House, 
W.1. ‘ Pressure Die Castings,’ H. Lawesky. 7.30 p.m. 

Junior Inst. or ENGIneErRS.—39, Victoria-street, S.W.1- 
** Some Factors Governing the Choice of Industrial Drives,’’ 8- 
Osbourn Shave. 7.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. ‘‘ Development of Hull 
Form of Merchant Vessels,” Dr. G. S. Baker. 6 p.m. 

Monpay, Nov. 8TH. 

Inst. oF Crvit ENGINEERS: NORTHERN IRELAND Assoc. 
Queen’s University, Belfast. ‘‘ The Boulder Dam,” illustrated 
by film and lantern slides. 6.15 p.m. 

Inst. oF ELrecrrican ENGINEERS.—Savoy-place, W.C.2. 
*“* Electrode Boilers for Steam Raising,’ Com. F. J. C. Allen, 
R.N. 7 p.m. 

Inst. oF Metats: ScortisHh Locat Section.—Works visit 
to G. and J. Weir, Ltd., Cathcart. 7.30 p.m. 

Turspay, Nov. 9rn. 

Inst. OF CHEMICAL ENGINEERS.—Burlington House, Picca- 
dilly, W.1. ‘‘ The Special Areas of England and Wales,” C. H. 
Boyd. 6 p.m. 

Inst. oF CrviL ENGINEERS.—-Great George-street, West- 
minster, 8.W.1. ‘‘ Combustion Efficiencies of Gas and Oil 
Engines,”’ W. A. Tookey. 6 p.m. 

Inst. or Crvin. ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. Address 
by the Chairman, J. W. Goldson. 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : NORTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘‘ Modern Systems of Multi-channel 
Telephony on Cables,” Col. A. 8S. Angwin and R. A. Mack. 


7 p.m. 


W.C.2. 





Inst. oF Marine Enoinerers.—85, The Minories, E.C.3. 
“The A.S.E.A, Cluteh for Marine Diesel Engines,’’ G. L. Metz. 
6 p.m. 

Inst. or Mevats: Norru-Kasr Coast Locan Srerion. 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Joint meeting with the om of 


Chemical Industry and Institute of Chemistry. Visit to I.C.1, 
Metals, Ltd., Coal Hydrogenation Plant, Billingham, 7.30 p.m. 

Inst. or Merats: Suerrie.y Loca, Sxcrion.--University, 
St, George’s-square, Sheffield. ‘‘ Powder Metallurgy,” J. C. 
Chaston, Joint meeting with the Sheffield Metallurgical Asso 
ciation. 7.30 p.m. 

Inst. of Meraus: Swansea Loca Seortion.—Y.M.C.A,, 
Swansea. ‘‘ Qualitative Analysis of Minute Inorganic Samples,” 
Miss I. H. Hadfield. 6.30 p.m. 

Wepnespay, Nov. 10TH. 

Retnrorcep Concrete Association,——Inst, Civil Engineers, 
Great George-street, 8.W.1. “ Welding in Reinforced Conerete 
Construction,” J. Cuerel. 6.30 p.m, 

Tuurspay, Nov. llrs. 

Diese, Encine Users Assoc,—Caxton Hall, 8.W.1. ‘ Some 
Notes on the Performance of Piston Rings in Kelation to 
Medium-speed Diesel Engines,’ F, C. Caistor. 5 p.m. 
or Crvm ENGINEERS: BIRMINGHAM AND DistRicr 
James Watt Memorial Institute, Great Charles-street, 


Inst. 
Assoc. 


Birmingham. ‘“ ‘Tests on Highway Bridges,” Norman Davey. 
6 p.m. 

Inst. oF Merats: Lonpon Locat Section.—Royal School 
of Mines, South Kensington, S8.W.7. ‘The Training and 
Employment of Metallurgists, Prof. R. 8. Hutton. 8 p.m. 

Inst. oF MeronanicaL ENGINEERS: NortrH-WEsTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘ The 


Training of Personnel for Industry,”’ A. P. M. Fleming. 7.15 p.m. 
Inst. or MECHANICAL ENGINEERS: YORKSHIRE Brancn 
Visit to works of Lax and Shaw. ‘‘ Bottle Making Machinery,” 

J. Shaw. 
Fripay, Nov. 121rn. 
Inst. oF MrcHANICAL ENGINEERS.—Storey’s-gate, 8.W.1 
Informal meeting. “ Fabrication by Arc Welding,”’ R. M. 


Gooderham. 6.30 p.m. 

Juntor Inst. of Enoingers.-39, Victoria-street, S.W.1. 
Annual general meeting. 7.30 pan. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 


Albert-square, Manchester. ‘ Understanding the Task Instead 
of Measuring it: Work Analysis Without a Stop Watch,’ E 
Hijmans, 7.15 p.m. 

Saturpay, Nov. 13ru. 

Screntiric Soc. or THE Roya Tecnica CoLiece.— George 
street, Glasgow. Film on “ Production of Ford Cars at Dagen 
ham.” 7.30 p.m. 

Monpbay, Nov. 15ru. 

Inst. or ELxorricaL ENGINEERS: SouTH MIDLAND CENTRE 

James Watt Memorial Inst., Great Charles-street. Birming- 
* Street Traffic Signals,” F.G. Tyack. 7 p.m. 

Tourspay, Nov. l6rn. 

Hutt Chemical AND EnctIneertnc Soc.—Municipal Tech 

nical College, Park-street, Hull. ‘* Air Conditioning,’’ R. KE. W. 


ham. 


Butt. 7.45 p.m. 

Inst. oF Civit, ENGINEERS.--—Great George-street, West- 
minster, S.W.1. ‘‘ Dover Train Ferry Dock,’’ George Ellson, 
6 p.m. 


Sourn WaLges AND MonmoutTH 


Inst. OF CrviIL ENGINEERS : 
Address by 


sHIRE Assov.—Royal Metal Exchange, Swansea. 

the Chairman, A. A. Fordham. 6.30 p.m 
Wepnespay, Nov, 17rH, 

Assoc, or LONDON STUDENTS. 


Inst. or CiviL, ENGINEERS : 
“The Workability 


Great George-street, Westminster, 8.W.1. 
of Concrete,” A. R, Collins, 6.15 p.m. 





Inst. oF Crvi, ENGINEERS: MANCHESTER AND District 
Assoc.—-Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ Clay as a Foundation Material,” 
G. A. Lord. 6.45 p.m. 


Inst. oF Exrecrricat ENGINEERS : TRANSMISSION SECTION 
Savoy-place, W.C.2. Chairman’s address, J. L. Eve. 

Inst. oF Metats: MANCHESTER METALLURGICAL Soc. 
Constitutional Club, St. Ann’s-street. ‘‘ Modern Views of Cast 
lron,”’ A. L. Norbury. 7 p.m. 

Tuurspay, Nov. 18H. 

British Waterworks Assoc.—Agricultural Hall, Islington, 
N. ‘Water Supply and Town Planning,” G. H. Thiselton 
Dyer; “The Weather and Water Supply,” E. C. Bilham. 
ll a.m. Afternoon session. ‘* The Possibilities of the Lower 
Greensand as a Source of Water Supply for Greater London,” 
H. Dewey ; “ Some General a Involved in the Corrosion 
and Protection of Water Mains and Services,’’ Dr. W. H. Vernon 
and Dr. F. Wormwell. 3 p.m. 

W.C.1, 


Inst. oF Etecrrica. ENGiInrErs.—Savoy-place, 
‘* Electrification of the Paris-Orleans and Midi Railways,"’ A. 
Bachellery. 6 p.m. 

Inst. OF Marine Enoingeers: Junior Skcorion.—L.c.C, 
School of Engineering and Navigation, Poplar, E.14. ‘‘ The 


Future of the Diesel Engine,” W.S8. Burn. 7 p.m. 

Royat ArronavutTicaL Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, 8.W.1. ‘‘ The Take-off Problem in Modern Air- 
craft Design,” H. F. Versey. 6.30 p.m. 

Fripay, Nov. 197TH. 

Inst. or Crvui, ENGINEERS : GLASGOW Assoc, OF STUDENTS, 
The Institution of Engineers and Shipbuilders in Scotland, 36, 
Elmbank-crescent, Glasgow. ‘‘ The Boulder Dam,” illustrated 
by film and lantern slides, 7.30 p.m. 








LAUNCHES AND TRIAL TRIPS. 


Crry or Karacut, steamship; built by Barclay, Curle and 
Co., Ltd., to the order of Ellerman Lines, Ltd.; dimensions, 
length 455ft., breadth 59ft., depth 34ft.; to carry 9840 tons. 
Engines, Parsons impulse reaction steam turbine, pressure 
275 lb. per square inch ; launch, October 19th. 

LINDENHALL, steamship; built by Wm. Gray and Co., 
Ltd., to the order of West Hartlepool Steam Navigation Com- 
pany, Ltd.; dimensions, length 453ft. 10in., breadth 56ft., 
depth 28ft. 4in. Engines, triple-expansion, in conjunction with 
a Bauer Wach turbine, 23in., 37in., and 65in. diameter by 
45in. stroke; pressure 220lb. per square inch; trial trip, 
October 19th. 

G.S. Lwanos, steamship; built by Wm. Gray and Co., 
Ltd., to the order of G. S. Lwanos; dimensions, length 
43lft. 8in., breadth 56ft. 8in., depth 27ft. 10in. Engines, 
triple-expansion, 22}in., 39in., and 65in. diameter by 48in. 
stroke ; trial trip, October 20th. 

DeELANE, motorship; built by Harland and Wolff, Ltd., 
to the order of Lamport and Holt Line, Ltd.; dimensions, 
length 456ft., breadth 62ft., depth 37ft. 9in.; to carry 6010 
tons gross. Engines, two-stroke, double-acting; launch, 
October 21st. 
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Scientists po the Trades Union Council. 


Av the Trades Union Congress which took place 
in Norwich in September last, a proposal to form a 
Scientific Advisory Council was put forward. At 
a meeting of the General Council of the Congress 
which was held on Wednesday, October 28th, approval 
was given for a meeting to take place during the 
next few weeks at which twelve members of the 
Council and the same number of scientists will be 
present. The object of the meeting is to discuss 
matters in a preliminary way, and it is hoped that 
the names of those taking part will be shortly 


announced. In his speech at the Norwich Congress, 
Mr. EK. Bevin, the President, explained that the 


Congress and the constituent unions felt it highly 
desirable that they should secure the help and advice 
of leading scientists in a systematic way. They 
were convinced that their prevision and foreknow- 
ledge of the significance of scientific discovery in 
all fields of research would be of incalculable value 
not only to the trades union movement, but 
to the community. The General Council, he con- 
tinued, cordially weleomed the opportunity of con- 
sulting with representative scientists by means of 
an advisory council, and with panels of scientific 
workers, from whom it could obtain the information 
and advice which it needed in dealing with its own 
schemes. Such a Council was, Mr. Bevin suggested, 
« practical way of bringing science and social progress 
into # more harmonious relationship, thereby enabling 
the community to obtain the full benefit of the work 
carried out by men of science. Sir Richard Gregory, 
writing recently in T'he Times on the relationship 
of scientists and scientific research to social and 


also 


political questions, has pointed out that men of 


science are citizens as well as investigators, and that 
they are heginning to realise their special respon- 
sibilities for securing that the fruits of scientific 
research are used for human welfare. 


The Extension of Battersea Power Station. 


IN a Journal note of March 19th iast, 
to the proposed extension of the Battersea power 
station of the London Power Company, Ltd., by the 
addition of one 100,000-kKW turbo-alternator and a 
5000-kKW house service set, with the necessary boiler 
plant, and its consideration by the London County 
Council and the Electricity Commissioners. In 
connection with the plant for gas washing and the 
removal of sulphur compounds from the gases, the 
Commissioners recently asked the Government 
Chemist's Committee for any observations it cared 
ta offer on the application for an extension. They 
also requested the Committee to inform them if any 
new developments in the removal of sulphur gases 
from the flue gases had been recorded, for which 
provision should be made, if and when consent was 
yiven for the extension to be carried out. The reply 
of the Committee has just been issued in the form of 
« report and published as a White Paper. In it the 
Government Chemist states that the Committee 
is not aware of any recent developments of such 
character that any modification of the process 
now employed at the power station will be required. 
It sees no reason why the installation of further 
boilers and generating plant should not be permitted 
if the Commissioners are satisfied that any additional 
purifying plant which may be required by the 
extensions will be installed, or the existing equip- 
ment will be sufficient to treat the gases arising 
from the extensions of the plant. It is assumed by 
the Committee that the same conditions with regard 
to the treatment of the flue gases will be applied to 
the new section of the station as already apply to 
the first section. 
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Munition Depot near Cheltenham. 


A LETTER from the Guildhall, Gloucester, published 
in The Times of Monday, November Ist, and signed 
by the Mayor of Gloucester, the Chairman of the 
Gloucester Rural District Council, the Mayor of 
Cheltenham, and the Chairman of the Cheltenham 
Urban District Council, draws attention to the 
decision of the Air Ministry to adhere to its original 
proposal to construct a munitions depot at Bishops 
Cleeve, near Cheltenham. It may be recalled that 
at the end of July last a deputation waited upon the 
Under-Secretary of State for Air to protest against 
the proposed use of 400 acres of land of high agricul- 
tural value near Bishops Cleeve as a munitions depot. 
In reply to a request for alternative sites, the Air 
Ministry was informed of a site at Quedgeley, near 
Gloucester, which is in a factory area, and has been 
lying waste since the war, when it was used for 
munitions purposes. It is provided with railway 
sidings and a canal, with sewerage and electricity, 
and is quite close to a main road. Its claims have 
been strongly urged by the Gloucester authorities, 
who are in a position to supply all labour require- 
ments from both local sources and from the adjacent 
distressed areas. In response to a request for informa- 
tion on October 20th, the Air Ministry replied that, 


even-Day Journal. 


while the Quedgeley site did appear to form a possible 
alternative, difficulties had arisen with certain of the 
landholders involved, and it had not been possible to 
reach an agreement. Furthermore, upon closer 
examination the site was found to be open to objec- 
tion on several grounds, and the Bishops Cleeve site 
must be adhered to. The letter suggests that the 
public is entitled to know why, in the interests of 
private landowners, the Quedgeley site should be 
rejected, while against the interests of the farming 
community the Bishops Cleeve site, involving a 
vastly greater expenditure, should be taken. Further, 
why a large area of highly valuable land should be 
allowed to be laid waste, at a time when its retention 
for food production is everywhere urgently empha- 
sised on national grounds. 


London Passenger Transport Board. 


In the fourth annual report of the London 
Passenger Transport Board, which covers the year 
ended June 30th, 1937, and was published on Satur- 
day, October 30th, reference is made to the effect 
of the central bus strike on the total number of 
passengers carried and the financial returns, which, 
had not the strike taken place, would have been con- 
siderably higher than in the previous year. Technical 
interest attaches to the progress of the new works. 
It is stated that although considerable progress has 
been made with the programme of new works started 
in 1935, difficulties have latterly been experienced in 
obtaining adequate supplies of iron and steel for con- 
structional purposes. During the year 350 new trolly- 
buses were brought into service and 329 tramcars 
withdrawn. The trollybus, it is stated, has proved 
itself a popular vehicle, and the conversion continues 
to be justified, both on that and on economic grounds. 
Over the same period, 795 buses and coaches were 
replaced and the last of the “‘ N 8 ” type of motor bus, 
introduced on the streets in 1923, will have been with- 
drawn from service by the end of the year. Arrange- 
ments have been concluded for the replacement of 
409 District and Metropolitan Railway cars. The 
Chiswick works of the Board are being replanned to 
make them more efficient for the overhaul of 6400 
buses and coaches, while the Acton railway works 
are being enlarged to centralise the overhaul of the 
whole of railway rolling stock. The results of experi- 
ments in noise absorption in Tube railways have 
encouraged the Board to proceed with a scheme for 
quietening the whole of the tube railways, and the 
necessary work has been put in hand. 


New Road Schemes. 


THE announcement is made that the Minister of 
Transport, Mr. L. Burgin, has decided to spend the 
sum of £4,400,000 on the improvement of roads, and 
schemes are to be carried out with as little delay as 
may be possible. Out of the sum above mentioned 
about £3,500,000 will be spent on the provision of 
new by-pass roads, and the cost of the schemes which 
have been approved by the Ministry will be met 
entirely from the Road Fund. These schemes 
include no less than thirty-seven by-pass roads, 
which are scheduled to be carried out ; but in certain 
cases it will be necessary to hold a public inquiry so 
that routes agreeable to the local authorities may be 
decided upon. Important schemes dealt with during 
the last week include the proposed by-pass road at 
Maidstone, which, if proceeded with, will have a 
length of about 64 miles and will take about three 
years to construct at an estimated cost of something 
over £600,000. [t is to be carried over the river 
Medway and the Southern Railway by a viaduct 
with a width of 98ft., and the road itself will be 
120ft. wide with dual carriageways, cycle tracks, and 
footpaths. Another important scheme now under 
consideration is the Arundel by-pass, while at Ashford, 
Kent, it is proposed to build a new road to carry the 
London to Dover road past the town. This road, it is 
estimated, will cost about £200,000. Several schemes 
are being considered for the improvement of the 
Great North Road, notably the Retford by-pass ; 
while other schemes are at Ingatestone, Essex, and at 
Winchester and Maidenhead. In all these new roads 
it is hoped to adopt a standard width, which will 
ensure both convenience and safety. 


Street Lighting. ; 

THE final report of the Departmental Committee on 
Street Lighting has just been published by H.M. 
Stationery Office, price 9d. net. The Committee was 
appointed in 1934 by the Ministry of Transport to 
examine and report on steps to be taken té»secure 
efficient and uniform street lighting for the conveni- 
ence and safety of traffic and with regard to the 
requirements of residential and shopping areas. The 
Committee recommends that roads should be classified 
into two distinct types for lighting—first, traffic routes 
and secondly, other roads. The first group should be 
illuminated to meet the needs of traffic so that the 
use of headlights would be unnecessary under all 
conditions except fog. The second group would be 








illurninated to meet the requirements of the police 
and similar local considerations. Although fully 
recognising that many intermediate types of road 
exist, the Committee has decided in favour of two 
distinct groups only, and intends that an easily 
recognisable difference should exist. By this means 
there would be no question in the minds of drivers 
unfamiliar with the area to when headlights 
should or should not be used, although in most cases 
drivers familiar with local streets would doubtless 
drive without them. Recommendations regarding 
the illumination of Class A roads are similar to those 
made in the interim report of the Committee of 1935, 
although some alterations as to details are made. 
Recommendations are made as to the lighting of 
guard posts on street islands and the adequate illumi- 
nation of street names. 


Lloyd’s Register of Shipping. 


In the annual Report of Lloyd’s Register of Ship- 
ping, which was published on Wednesday, November 
3rd, reference is made to marked improvement in 
the shipping position. Freights have risen and laid-up 
ships have been recommissioned and put into service. 
Liners have also shared in the general prosperity, 
partly on account of the disappearance of surplus 
tonnage. High cost of building materials and slow 
delivery are both mitigating against the placing of 
new orders. During the twelve months ended 
June 30th, the Society’s classification was assigned 
to 484 new vessels of 1,355,680 gross tons. These 
figures represent about 60 per cent. of the world’s 
tonnage completed during the period, and show a 
satisfactory increase over those of the past few years. 
Over the same period the Society has approved plans 
of 654 ships of 2,216,295 gross tons, intended to be 
built to its classification, which constitutes a record 
for many years past. Particulars are given of the 
principal steamers, motorships, cargo vessels, tankers, 
and yachts, classed by Lloyd’s Register of Shipping 
during the year reviewed. The advance in oil-engined 
ships is illustrated by the fact that 215 ships of this 
type, aggregating 913,446 gross tons, were completed 
during the year, most of them large vessels. Among 
the steamers classed, twenty-six of 160,669 gross tons 
were fitted to burn oil, and geared turbines were 
fitted to eight new ships totalling 68,709 gross tons. 
Interesting new machinery developments include a 
large cargo ship fitted with White combined reciproca- 
ing engine and geared turbine machinery; the 
1990 lb. pressure Loeffler boiler installed on the 
“Conte Rosso,” and a new electrically propelled 
Trinity House vessel with English Electric machinery. 
The testing services of Lloyd’s Register have largely 
increased, and, in addition to the marine services 
of the Society, the non-marine work of inspection 
and testing has grown in variety and extent. The 
Anglo-Iranian Oil Company, Ltd., has decided to 
entrust Lloyd’s Register with the organisation of 
plant inspection services in Iran, and the task of 
advising on the technical questions involved. 


as 


Steel Trade Reorganisation. 


AN announcement that the reorganisation of the 
steel industry is to be extended to the merchanting 
side of the trade was made at the annual dinner of 
the London Iron and Steel Exchange at Grosvenor 
House, Park-lane, on November 2nd. Earl De La 
Warr, Lord Privy Seal, who was the principal guest, 
pointed out that it was “for the Government and 
industry to work out together a system combining 
greater order in our economic life, with opportunities 
for individual effort and enterprise.” The best 
thing that the Government could do, he said, was 
to demonstrate that here, in a country of freedom, 
it was possible by voluntary effort to make our 
adjustment—passing from the old world as it were to 
the new. Pursuing the same subject, Mr. C. Bruce 
Gardner, the Chairman of the Exchange, referred to 
the statement in the Import Duties Advisory Com- 
mittee’s Report that if the merchants would 
co-operate the steel manufacturers would utilise 
their services so far as justifiable. He had discussed 
the position with the British Iron and Steel Federa- 
tion and with merchants’ associations, and they had 
arrived at what might be called basic principles to 
guide the relations of manufacturers and merchants 
on some of the points on which for many years 
there had been no mutual agreement. The type of 
organisation they had in mind would be similar to 
that of the British Iron and Steel Federation. It 
would consist of autonomous associations of merchants 
dealing with the same iron and steel products and 
federated to the London Iron and Steel Exchange, 
although that organisation might have to adopt a 
new constitution and possibly another name. These 
autonomous merchants’ associations would be able 
to conduct their own negotiations with the associa- 
tions of manufacturers producing the same products. 
All general questions of principle would be dealt with 
by a central federation working with the British 
Iron and Steel Federation. 
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Earls Court Exhibition Building.. 


By ROBERT J. SIDDALL, A.M. Inst. C.E. 


No. 


IT. 


(Continued from page 466, October 29th.) 


N the second article the work of connecting up the 

site with the railway system was described. It 
is now proposed to deal with the question of founda- 
tions and the design of the building and the roof 
structure. 


FOUNDATION ARRANGEMENTS. 


After considering all likely methods of construction 
it was decided that reinforeed concrete was the most 
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on piled foundations, which would have caused damage 
by vibration, while, owing to the size of the site and 
the variations in the bearing capacity of the ground, 
raft construction could not be used. There was 
therefore no alternative but to use a spread foundation 
under each column. Owing to the great loads they 
had to carry and the low bearing value of the ground 
generally, the foundations had to be of such a size 





that a flat slab of uniform thickness would have been 








increased in size by undercutting the timber hole, 
which would then be filled with massed concrete of 
12 to | mix up to the previously assumed level of the 


column foundation. It was proposed that upon these 
prepared foundations the reinforced skeleton should 
be erected floor by floor until the roof level was 
reached. At this point another problem had to be 
solved, for at the height of 113ft. above ground level 
the roof trusses of 250ft. span over the main hall, 
and over the side halls, each of 100ft. span, had to 
be erected. 

The two side halls did not present any special 
problem, as it was considered that each truss could 
be laid out and fabricated on the floor of the hall, 
and lifted into position by its apex with a sling post 
and tackle. To do this for the trusses over the main 
hall was out of the question, because of the span and 
the distance above the main floor. After considering 





various schemes, it was decided to erect a temporary 
travelling gantry, built from the main floor, upon 
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suitable material; the maintenance would be neg- 
ligible, and the speed of erection would be greater 
than for other materials, taking into consideration 
the state of the market, both in ‘labour, skilled and 
unskilled, and in material, and the capacity of the 
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uneconomical. They were designed therefore as 
splayed foundations. 

To enable the steel reinforcements to the columns 
to be constructed to length, before the ground had 
been excavated and the bearing value ascertained, a 
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fabricating shops. Consequently, the cost would 
be less. 

Owing to the presence of four railway tunnels, 
two existing and two to be constructed, it was 


decided that no part of the structure could be carried 





likely level for the foundations was assumed. 
upon excavation the ground at the assumed level 
was found to be of poorer value than had been anti- 
cipated, the excavation would be continued down 
until suitable ground was found, and possibly also 
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BUILDING 


which the trusses could be erected in positiou. 

Owing to the size of the building, it was impossible 
to get adequate natural light, and rather than give 
poor daylight supplemented by artificial light, it was 
considered desirable that the whole of the exhibition 
areas should be illuminated 
by artificial light, thereby 
enabling the trusses of the 
three halls to be com- 
pletely masked by a sus- 
pended ceiling. This plan 
enabled furtherrestaurants 
and offices to be built 
around the sides of the 
building, which otherwise 
°- would cut out the light 
from the central part. 

Thestructure being arein- 
forced concrete skeleton, 
the sides were closed in 
with brick panels built 
between the outer columns 
and beams. These panels 
being non weight bearing 
were built as cavity walls, 
thus ensuring a perfectly 
dry interior without using 
an impervious brick. 


Second Floor 
~~ Second Mezzanine 
First Floor 
First Mezzanine | 
Ground Floor _ 








THE Buriprine DEsIGN. 


The building as finally 
evolved (see Figs. 14and 15) 
consists of a basement in 
which is the tank for the 
swimming pool. This swim- 
ming pool itself isa large re- 
inforced concrete structure 
in the centre of the floor, 


Swain Sc 


If | 200ft. by 100ft., extending from the main floor to 
below the basement floor level, as shown in elevation 
in Fig. 15 and in plan on page 492. 
to the pool well are the dressing rooms with cubicles 
and lockers, providing accommodation for over 1000 
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FiG. 17—FIRST THREE TRUSSES ERECTED WITH PURLINS AND RAFTERS IN POSITION 


Fic. 19—-ViEW SHOWING BOTTOM CHORD OF TRUSS 


FiG. 18—-ROOF TRUSSES IN COURSE OF ERECTION BY DERRICK 


FIG. 16—TRAVELLING GANTRY IN POSITION 
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persons, with ready access by staircases to the side 
of the pool on the main floor. At the foot of these 
staircases are footbaths. On one side of the pool is 
the control room in which are arranged the levers 
operating the floor-lifting mechanism. The filtration 
and purifying plant is situated outside the shallow 
end of the pool. 

Adjoining the concourse, which runs along two 
sides of the building, there are two large restaurants, 
each capable of seating 1000 persons, with lounges, 
cloak rooms, and assembly halls, as well as an 
Alpine Tavern, in the style of the original Bavarian 


flat roof or open-air court. The court extends 
across to the sides of the two side halls, which are of 
100ft. span each. These halls rise up from the first 
floor 52ft. to the suspended ceilings. They 
extend for a length of 200ft. for the one on the Phil- 
beach-gardens side, and 250ft. for the other on the 
Eardley-crescent side. 

Between the first and second floors at the Warwick- 
road and the Richmond-road entrances a second 
mezzanine has been constructed, which contains two 
large convention or banqueting halls. The one at 
Warwick-road is fitted with a projection room for 
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FiG. 20—-PLAN VIEW OF ROOFING STRUCTURES 


bars in Germany. Various quick-service bars and staff 
canteens are on this floor, together with the main 
kitchens, which are very commodious and completely 
up-to-date in equipment. 

Close to the concourse and running along the east 
side are situated seven thermal storage tanks and 
the boiler room for the heating of the whole building. 
Some of the fan chambers in connection with the 
ventilating system are also on this floor. 

Along the two sides of the building and across the 
Warwick-road entrance is the concourse which is 
actually underneath the suspended roadway, 
(see page 492). This is joined at Warwick-road by 
another eoncourse passing through the centre of the 
building and connecting up with the road leading to 
the ear park, which gives access to the dressing-rooms. 

The Underground Railway at Earls Court Station, 
as described in article No. U1, is connected directly 
to the concourses by means of escalators, which give 
access to the exhibition floors. 

At the south end of the building and adjoining the 
West London Extension Railway, a lower basement 
has been formed, which is on a level with the railway 
lines. From the railway lines two sidings have been 
run to serve the two lorry lifts, which come down to 
this level. The lower basement also provides a large 
storage area. 

The main floor, illustrated on page 492, which is a 
large level area of 234,000 square feet, has the 
swimming pool in the centre, occupying an area of 
20,000 square feet. Surrounding this is an area of 
103,000 square feet unrestricted by columns. This 
clear area is covered by the suspended ceiling of the 
main roof, which is 118ft. above the main floor. 

The remainder of the area on each side is interrupted 
by columns at 50ft. centres, carrying the first floor, 
32ft. above. Along the sides of the building between 
the main and first floors, is a mezzanine floor, 65ft. 
wide. On this floor are situated two restaurants, 
each capable of seating 1000 people, adjoining the 
kitchens which serve them. At the junctions of the 
two mezzanine floors, both at Warwick-road and at 
Richmond-road, there are lounges adjoining the main 
staircases, and also suites of offices; whilst at the 
Philbeach-gardens entrance there is a large conven- 
tion hall, An orchestral balcony overlooks the main 
hall from the Warwick-road end of the first mezzanine 
floor. 

The first floor, (page 492), which contains 
189,000 square feet of exhibition space, extends from 
three corners of the building towards the centre, and 
beyond the lines of columns carrying the main roof 
trusses. It is cantilevered out 30ft. on the two sides, 
and is connected at the south end of the building by a 
crossover, which forms a well in the centre, 362ft. 6in. 
by 190ft. 

Surrounding the well and set back to the first line 
of columns is a tier of permanent seating, which begins 
16ft. above the first floor and leads back and up to 
the second floor, 16ft. above it. The second floor 
(see page 492) is only a passageway surrounding the top 








cinematograph displays. This hall has a flat roof on 
a level with the open-air court already referred to. The 
hall at Richmond-road is covered by a ridge roof, which 
is masked from the floor by a flat suspended ceiling. 

The design for the foundations and the whole of 
the reinforced concrete structure was placed in the 
hands of Mouchell and Partners, Ltd. This firm pro- 
duced all reinforced concrete details, steel order 
sheets, and bar bending schedules within ten months, 
and assisted in the supervision of the carrying out of 
the work. 


Roor STRUCTURE. 


It will be seen from the previous two articles that a 
building of roughly 9 acres in area, triangular in shape, 
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had to be covered in. A glance at the elevation 
‘drawings, Figs. 14 and 15, will show that in this build- 
ing there are three large halls and one small hall at 
the Richmond-road entrance, which have steel trussed 
roofs. The rest of the building has flat roofs at 
various levels. 

As indicated, halls B, D, and E, and the smaller 
convention hall, were to have steel roof structures, 





of the permanent seating, but is on a level with a 





the designs for which were placed in the hands of Mr. 


1226’ —>1<— 12-6" 126 


Martin Adams, B.Se., A.M.I. Struct. E., who was 
responsible for the design and assisted in the super- 
visicn of the fabrication of the whole of the struc- 
tural steelwork. The remainder of the building was 
covered in by a flat reinforced concrete roof covered 
with jin. asphalt in two layers. To give light to the 
two convention halls at the Warwick-road and Phil- 
beach-gardens entrances, and also to the various 
offices, bars, &c., situated on the second and second 
mezzanine floors, fanlights and roof lights were cast 
into this flat roof or built on it. In designing this 
flat roof, it had to be borne in mind that it must 
support a considerable amount of machinery and 
buildings in connection with the ventilation system, 
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FiG. 22—ROOF TRUSS SLIDING BEARING 


water storage accommodation, cinema projection 
rooms, &ec., also that in the area surrounding hall b 
on two sides, it must serve as a promenade and 
emergency exit for 4000 persons from the permanent 
tiers of seating. Thus main staircases had to be con- 
structed running directly from this flat roof promenade 
to the suspended roadway. 

The designing of the roof over the main hall was of 
great importance, owing to its size and the height 
at which it had to be constructed. This roof (see 
Fig. 21) is 250ft. in span and 412ft. 6in. in length, 
and carries a special system of artificial lights attached 
to walkways built above the suspended ceiling. It 
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FIG. 21—ELEVATION OF MAIN HALL ROOF TRUSS 


forms a prominent part of the largest building ever 
constructed. 
to be made for every use to which the building might 
be put in the future. 
main hall, not only exhibitions, but also various kinds 
of spectacular shows. 
the roof should be designed to carry all the mecha- 
nical, structural, and electrical equipment necessary 
for these spectacles. 


In designing the roof, provision had 
There would be held in the 


Therefore it was essential that 


Thus the steel structure serves 
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not only to support the asbestos roof covering and 
acoustic ceiling slabs, but also cables, switches, spot 
lights, &e., for the three-colour floodlighting system, 
electrical winches for hoisting exhibits up to 1} tons 
in weight, trapeze frame for a circus, a boxing ring 
light, and also general purpose lights. The gaps 
between the layers of Thermacoust ceiling, not only 
allow the rays of the concealed coloured lights to 
play on the ceiling, but also form an extraction vent 
for the ventilation of the main hall when this is used 
for a seated audience. 

In establishing the principles of design, it was 
necessary to consider whether the advantage resulting 
from the use of a high-tensile steel for the main 
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Fic. 23—-ROOF TRUSS FIXED BEARING 


trusses would be offset by any delay that might 
result from the use of a special steel, and the con- 
tractors expressed the opinion. that as delay would 
be fatal, the use of high-tensile steel should be 
abandoned, and steel to B.S.S. 153—1923 should be 
used throughout the building. 

It was decided to investigate the effect on the struc- 
ture of a uniform superimposed load, such as snow, 
acting vertically, and measured on the sloping surface 
of the roof covering ; also the effect of a system of 
loading to represent wind forces, this system to act 
normal to the roof covering, inwards on the wind- 
ward side and outwards on the leeward side to repre- 














FiG. 24—ROOF STRUCTURE OF SMALL HALLS 


sent suction. It was found that although the maxi- 
mum loads in the chord members of the trusses were 
caused by the wind forces and corresponding maxi- 
mum loads in the web members were caused by the 
same load, the effect of suction was such as to cause 
a reversal of stress in the web members under certain 
conditions of loading. 

In order to establish the pressure caused by the wind 
forces, guidance was obtained from B.S.S. 449-—1935, 
B.S.S. 153—1923, and the London Building Act, 
1930, together with its amendments. It was decided 
to design the main trusses to support a series of sus- 
pended loads, amounting to 134 tons in all from each 
truss, and to provide a series of catwalks or walkways 
every 25ft. in order that access could be provided to 





any part of the roof structure for the operation of 
mechanical equipments and maintenance, as required 
from time to time. 

Owing to the fact that the superstructure was 
being formed of reinforced concrete with a different 
ratio of expansion from that of the steel roof members, 
it was decided to provide one fixed bearing to each 
truss, as shown in Figs. 22 and 23, capable of a rocking 
movement to allow for deflection under load, and one 
rocking and sliding bearing, to allow for expansion 
and deflection at one and the same time. 

In addition to the expansion laterally across hall B, 
it was thought advisable to provide expansion joints 
at every second truss, or LOOft., to allow for longi- 
tudinal expansion in the roof purlins, lattice girders, 
and ceiling framework. Each of the seven main 
trusses (see Fig. 21) spaced at 50ft. centres was 
designed to carry not only the full dead load from the 
structure formed by the framework, roof covering, 
ceiling material, walkways, and suspended loads of 
13} tons, but also a superimposed load to cover the 
wind loads and a superimposed load throughout the 
walkway system. In this instance it should be noted 
that the dead load per truss is 250 tons, which, 
together with a superimposed load of 158 tons, pro- 
duced a total load supported by each truss of 408 
tons. The load to be carried by each concrete column 
at 50ft. centres is 204 tons acting vertically. 

Adequate provision was made in the concrete 
columns for resisting the horizontal forces imposed 
by wind forces acting on the roof which were trans- 
ferred by means of wind girders and bracing to each 
truss, and thence to each individual column. The 
top chords of the trusses were formed of two plates, 
each 20in. by 3in., with four angles, 6in. by 4in. by #in., 
with a system of angle lacing at the top and bottom 
of the section. Where additional area was required 
above the basis section, this was obtained by adding 
outside web plates between the angles. The bottom 
chords were formed of two l5in. by 4in. channels, 
with 12in. deep web plates added outside to give 
the area required in tension, batten plates being pro- 
vided at suitable centres. All internal compression 





members of the trusses were of box section formed of 
four angles laced throughout on four sides, providing 
an efficient radius of gyration, particular care being 
taken to allow for any stresses caused by erection 
requirements. The trusses and main longitudinal 
lattice girders were all designed and detailed on the 
working drawings for fabrication from steel jig tem- 
plates, and all parts so fabricated were strictly inter- 
changeable. This made for speedy erection and the 
drilling throughout of the chords, gussets, and web 
members was of a very high standard of workman- 
ship. All lacings, batten plates, diaphragms, and 
joint work were in accordance with B.S.S. 153—1923 
for bridgework, and: each of the main joints was 
analysed to obtain the correct stress distribution, 
particular care being paid to the splices in the tension 
and compression members where the full section was 
developed in every case. 

The weight of each truss was 73 tons. All 
members were delivered in suitable sections, erection 
taking place on top of a movable steel gantry, specially 
built for the job. A total of 21,000 rivets were used 
in the seven trusses, and it should be noted that the 
first. hip truss complete with nine hip lattice girders 
and rafters was erected in seventeen days, the remain- 
ing trusses being erected in eight days each. Typical 
erection photographs are reproduced on page 494, 
Figs. 16 to 19. 

The roofs of the other two halls D and E, are smaller, 
and so the main trusses were fabricated on the floors 
of the halls themselves, and by means of a single-mast 
swivel derrick (see Fig. 24) were hoisted into position. 
The span of these trusses in each hall is 100ft. 

The suspended Thermacoust ceilings, the elec- 
trical equipment, winches, and other mechanical 
devices housed in the roofs will be described later 
in these articles. For the covering of the three main 
roofs and the smaller convention hall, it was decided 
to use Trafford tile asbestos sheeting, which is durable 
and fire-resisting, and at the same time very light—an 
important consideration, bearing in mind the large 
expanses to be covered. 

(To be continued.) 








General Discussion on Lubrication 
and Lubricants. 


No. 


IIT. 


(Continued from page 470, October 29th.) 


GrovuP II1.: IypusTRIAL APPLICATIONS. 


IR NIGEL GRESLEY, (Past-President, Institu- 
tion of Mechanical Engineers) presided on Thurs- 
day afternoon, October 14th, when the papers m 
Group III were summarised and discussed. The 
reporters for this group were Lieut.-Colonel S. J. M. 
Auld and Mr. E. A. Evans. Their report is reprinted 
elsewhere in this issue. 

Mr. W. E. Gooday said that extreme-pressure 
lubricants were emerging from the experimental 
stage, but it would be extremely dangerous at the 
moment to be dogmatic about them. The present 
was a transitional period between the use of mineral 
oils, straight or compounded, and the building up of 
lubricants which would take place in the future. He 
regarded it as fairly likely that in the building up of 
those synthetic products it would be necessary to have 
materials which would not only withstand extreme 
pressure conditions, but which would also alleviate 
the problem of cylinder liner wear. At one time it 
was said that the refiner took substances out of the 
oil which users immediately put back into it again, 
but to-day substances were being put into oils which 
had never been in them before, and we were gradually 
getting to a stage when synthesised lubricants would 
be used. : 

Mr. G. H. Thornley referred to lubricants for rock 
drills, and said that one mine on the Rand had 
reduced the cost of spare parts from £1500 to £700 
per month by investigating what was the best 
lubricant to use for this purpose. Many experi- 
ments had been carried out in connection with the 
cooling of rock drills, and it was found that the best 
results were obtained by emulsifying water with oil 
into a water/oil emulsion as distinct from an oil/water 
emulsion. It was found that the metal parts were 
protected by making use of the solvent property 
of water insoluble soaps to form water /oil emulsions. 

Mr. R. Poole remarked that whilst a great deal of 
attention had been given in the papers to the reduc- 
tion of friction, very little had been said with regard 
to reducing the vibration of moving parts, which was 
very often a more important factor than friction in 
reducing wear. That aspect arose particularly in 
reciprocating engines, and in the course of some 
experiments during the previous week he had been 
able to throw a little light on the subject. As a 
result, he wished to draw the attention of petroleum 
experts to the problem of producing an oil which not 
only reduced friction, but also had very high damping 
properties. Damping was also particularly important 
in the case of crankshafts, and after the excellent 


paper read by Dr. Shannon before the Institution of 
Mechanical Engineers, he was surprised there was 
no contribution to the Symposium on the reduction 
of vibration. Dr. Shannon had shown very plainly 
that by the application of the correct quantities of 
the correct oil, engine vibration could be reduced by 
something like 30 per cent. 

Mr. J. E. Southcombe said the values given by 
Clayton in his paper for extreme-pressure lubrication 
were low for a stable state of lubrication under con- 
ditions of extreme pressure. The statement that some 
oils had a very high film strength seemed to him to be 
wrong. Indeed, he protested most strongly against 
the use of the expression “high film strength,” 
because oils did not possess high film strength, and 
the term should not be used. High film strength was 
actually being coupled with oiliness which was quite 
erroneous. With regard to lubricating dies for draw- 
ing commercial wire, it had been roughly calculated 
that the pressure was about 5000 lb. per square inch, 
but it had been found that with those pressures it was 
possible satisfactorily to lubricate a copper wire 
drawing die with a fatty acid oil. On the other hand, 
when drawing iron or steel wires, the pressure on the 
die was nearer 100,000 Ib. per square inch, and in 
that case all liquids failed to lubricate. Liquid 
lubricants failed to carry a load much in excess of 
20,000 lb. per square inch under conditions of extreme 
pressure. 

Dr. Bowden (Cambridge) said it was a matter 
of considerable interest to inquire as to what really 
was the area of contact between two metal surfaces. 
If two pieces of steel, lft. square, were placed upon 
each other, how much of the surfaces really touched ? 
It was very much less than 1 square foot. A great 
deal of work had been done in Germany in attempting 
to evolve a theory and in this country a few attempts 
had been made to form an estimate of the area in 
actual contact between two surfaces. One method 
was to measure the electrical resistance between the 
two surfaces, but such experiments were necessarily 
approximate. Nevertheless, the indications were 
that the area was extremely small. It was of the order 
of one ten-thousandth of a square millimetre for 
quite a large area, say, lft., and even for a highly 
polished surface it was quite small. That meant that 
the intrinsic pressure was very high, as all the load 
was carried on a very small area. Even with lightly 
loaded surfaces, plastic deformation might be expected 
in steel at the points of contact, and the steel points 
might be expected to flow although the pressure was 
nominally a low one. The classical work on area of 





contact between surfaces was done many years ago 
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by Hertz, who treated the problem as an elastic one. 
The results coincided fairly well with theory, but 
Dr. Bowden said he had some doubts as to whether 
the contact was elastic. As a matter of fact, the elec- 
trical resistance experiment indicated that the defor- 
mation was plastic and not elastic in the case of steel 
and also copper. 

Mr. W. H. Oldacre (Chicago) said that such work 
as had been done in America with regard to derma- 

titis indicated that it was a physiological rather 
than a biological phenomenon, the solvent charac- 
teristics of the oil on certain secretions of the skin 
causing an interference with the normal healing pro- 
cesses. That effect had been experienced with definite 
cases of oil dermatitis, the oils being straight petro- 
leum, and straight tar oils, and mixtures with and 
without the addition of antiseptics or germicides. 
The effect had been controlled to a certain extent by 
increasing the viscosity of kerosene, which was sume- 
times used as a diluent in cutting oils. 

Professor Geniesse expressed the view that the 
lubricating oils of the future would be synthetic oils. 
When new types of oil for bearings were first intro- 
duced, they were corrosive, because temperatures 
were too high and acids were formed which corroded 
the bearings. Later on the reduction of crankcase 
temperature eliminated the corrosion trouble. With 
the introduction of inhibitors, however, sludge and 
oxidation problems manifested themselves. High 
temperatures meant more oxidation and more sludge, 
but that result had been partly met by solvent 
refining and other methods of refining which removed 
some of the troublesome materials. The viscosity 
index was a problem, but not such a great one in 
England as in the United States, because in America 
there were fluctuations of temperature from — 30 deg. 
to +30 deg. or 60 deg. within a week, and that fact 
had resulted in the introduction of viscosity improvers. 
Not much was known about “ oiliness,’’ but many 
people were working on it, and he believed sufficient 
was known about it for the safe use of oiliness agents 
in lubricating oils. The desire to manufacture cars 
with very small gears and to reduce the unsprung 
weight and also the cost had resulted in the intro- 
duction of extreme pressure dopes, and he believed 
that such dopes would be used in industrial lubri- 
cating oils in the future, and that industrial lubricat- 
ing oils would be synthetic oils as would engine crank- 
case oils. 

Professor G. B. Karelitz (Columbia University) said 
it was necessary to understand the phenomenon of 
rubbing before it was possible to talk intelligently 
about the application of special lubricants. The oil 
maker had not time to wait for the physicist to tell 
him what todo. He felt that the real application of 
extreme pressure lubricants would have to wait until 
the physicist provided further information with 
regard to them, but in the meantime we should go on 
building machines using them. 

Mr. J. H. C. de Brey (Holland) said that in recent 
years there had been a great tendency to introduce 
machinery controlled by hydraulic pressure, and that 
development provided several new problems for the oil 
man. Very small valves were used for the oil control, 
and they had to be extremely accurate so that every 
precaution had to be taken against wear. Again, there 
had to be a quick response; therefore a sticky oil 
could not be used. Further, it was necessary to see 
that the viscosity did not increase greatly with a drop 
in temperature because there were long channels 
filled with oil, and when the machines were started in 
the morning it was essential to obtain control at once. 

Mr. Pringle said that although it was fairly easy 
to define what a grease for a ball bearing should be, it 
was more difficult to say what precise grease would 
fulfil the functions. When Mr. Cooper in his paper 
said that grease should be of the consistency of 
vaseline, he was probably thinking of lime-base 
greases, but ordinary greases were being extensively 
used for the ball bearings of electric motors. The 
problem of keeping the grease in the housing became 
more difficult as the bearing increased in size, because 
in the larger sizes there was a very high peripheral 
speed between the cage and the race which was a 
locality very difficult to lubricate. Lime-base greases 
provided very intimate contact between all the work- 
ing parts of the bearing because, generally speaking, 
they were softer and more pliable than soda-base 
greases. Attempts had been made recently to load 
soda-base greases with oil so that they definitely 
exuded oil. Although that procedure gave a stiffer 
grease, it was found that the oil freed itself in the 
housing and passed into the working parts. 

Mr. 8S. J. Ayres, dealing with the lubrication of 
aerial ropeways, said that it was a complicated 
problem, because the ropes were constantly exposed 
to the weather. Improvements in methods of lubri- 
eation, however, had increased the life in certain 
classes of rope from 300,000 tons carried to 500,000 tons, 
and in some cases to 700,000 tons. Graphite greases 
were being used in the manufacture of the ropes, and 
a graphited oil was being used in ordinary operation, 
but that practice had not been followed for a suffi- 
ciently long period for results to be quoted. Never- 
theless, there had been fewer broken strands during 
the past year than in previous years. Bitumen- 
doped lubricants had been found on the Witwaters- 
rand to increase the life of the ropes considerably, 
but the conditions there were very different from those 


Mr. Holt said the paper by Mr. C. G. H. Richardson 
seemed to dismiss lime-base greases as unsuitable on 
the ground that there was the possibility of separa- 
tion of the oil and water, and, as a consequence, the 
soap. That, however, was not the case for a number 
of lubricants had been on the market for years which 
when the water had been removed had remained 
perfectly stable. Indeed, one of the tests applied to 
a grease was to take it up to the flash-point of the 
oil in it, and not merely the melting point of the 
grease. It was then allowed to stand for twenty-four 
hours. The water was removed, but no oil separation 
took place. His own view was that a lime-base 
grease which did not separate when the water had 
gone was better than a soda-base grease. 

Lieut.-Colonel 8. J. M. Auld, in a few concluding 
comments, said he had been rather disappointed at 
the paucity of the discussion on extreme pressure 
lubrication. That was so important that he appealed 
to anyone who could contribute to that aspect of the 
discussion to do so in writing. At the present 
moment very little was known as to what actually 
happened when extreme pressure lubricants were 
used. The element, par excellence, which produced 
the extreme pressure effect was sulphur, either alone 
or in combination with chlorine or phosphorus or 
other things. Sulphur seemed to be the best, and, 
in his view, it was the ability of the extreme pressure 
material, and not the nature of the surface which gave 
the chemical action and prevented conditions which 
otherwise must result in seizure. At all events, that 
was a helpful hypothesis to work on for the chemist, 
for there was bound to be some chemical reaction. 





Therefore, it was necessary to provide the sulphur or 
whatever it was, in such a form that it was active 
at the right moment and in the right manner. 

Mr. E. A. Evans, who also briefly commented on 
the discussion, said he was very glad that Colonel 
Auld had taken a second opportunity of emphasising 


the subject of extreme pressure lubricants. How 
extreme pressure lubricants reacted, obviously no 
one knew at the present moment, but he thought it 
was quite clear that no sulphide was produced on the 
surface. -He himself had tried to ascertain what 
actually did happen on the surface, and had con- 
sulted Professor G. I. Finch, who had investigated 
the subject by means of a very. beautiful technique 
of electron diffraction, and as a result he could say 
quite definitely—in the absence of Professor Finch— 
that sulphides were not produced. The patent litera- 
ture alone, apart from the chemical - literature, 
referred to quite 200 entirely different types of com- 
pound. It could only be concluded that there was 
some other compound than sulphide being produced 
on the surface, which acted as a film. People often 
asked whether extreme pressure lubricants had come 
to stay, and, in his view, the answer was “ Yes,” 
provided care was taken with regard to the tempera- 
ture range at which it was safe to use them. The 
limits of temperature with copper or copper alloys 
were 85 deg. to 100 deg. Cent., whilst for steel it 
could be put at a maximum of 130 deg. Cent., ¢.e., 
the running oil temperature. Speaking generally, 
Mr. Evans said that in his view the majority of 
troubles which were attributed to oil were not due 





to the oil itself but to dirt. 








M** Y places on the South China coast, including 
the port of Hong Kong, have frequently suffered 
from the effects of winds of very high velocity. Wind 
velocities, approaching those of tropical storms, are 
unknown in Europe. Professor J. Ackeret, of Switzer- 
land (Professor E.T.H. Institute of Aerodynamics), 
writes: *‘‘ It is found that in our countries even in a 
severe gale the velocity scarcely exceeds 90 kiloms. 
(56 miles) per hour.” It will therefore be realised 
that a wind velocity of 164 m.p.h., which was recently 
recorded in Hong Kong, produced terrifying effects 
upon residents and carried death and devastation in 
its path along the coast. There have been several 
gceasions when velocities exceeding 130 m.p.h. have 
been recorded in Hong Kong. In August, 1931, a 
gust or squall velocity of 136 m.p.h. was recorded 
from E.N.E., when the typhoon was within 50 miles 
S.W. of Hong Kong. 

These terrific gales present problems of great 
scientific interest, the solution of which are of import- 
ance to engineers. Our knowledge of the laws of 
Nature increases each year, chiefly as the result of 
experiments. Many previously unknown factors are 
thus revealed. For example, it will probably surprise 
readers of this journal to read that Professor Ackeret 
has recorded that during certain researches on a 
vertical cylinder (a model gasholder) in a wind tunnel, 
he found that the suction effect of a high wind on the 
leeward side of the cylinder, near to the roof, was 
actually 1-7 times in magnitude that of the pressure 
effect on the windward side of the cylinder. 


Tue Hone Kone TyPHoon. 


The typhoon which struck the British Far Eastern 
Colony in the early hours of Thursday, September 
2nd, 1937, was the fiercest within living memory. 
It is impossible to obtain reliable figures, concerning 
the total number of deaths caused by this terrible 
wind, but estimates have reached 10,000. Nearly 
1200 Chinese junks and sampans in the waters of the 
Colony were wrecked, and also large numbers in 
Chinese waters. In Hong Kong Harbour twenty-seven 
ships, many of them large ocean-going steamers, 
broke loose from their moorings and were piled up on 
the beaches or in shallow water. These vessels 
included the Italian ‘“‘Conte Verdi ’’ (18,765 tons), 
the Japanese * Asama Maru” (17,000 tons), the 
British B.I. ‘‘ Talamba ’’ (8000 tons), &c. The fact 
that these large ships had left the wharves and 
found anchorages in sheltered positions within the 
harbour some eight hours before the typhoon struck 
the Colony, and were fully prepared with steam up to 
ride the storm, gives some idea of their helpless state 
in the presence of this terrible freak of Nature. 

The neighbouring Portuguese Colony of Macao, 
40 miles distant, was also a victim of this typhoon. 
A startling phenomenon of the typhoon was a 
great tidal wave which swept along Tolo Harbour (in 
British waters), and rushed across the land, wiping 
out houses, &c., and carrying junks and sampans 
hundreds of yards inland. This great towering wall 
of water is said by survivors to have been at least 
30ft. high. It rampaged over the Taipo sea wall, 
inundated. villages and rice paddy fields, and only 
ended its mad career when it reached the foot hills. 


TYPHOON WARNINGS. 
Authentic records of typhoons in Hong Kong were 
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begun in 1884. Since that date the Royal Observatory 


The Action of Typhoons on Structures. 


(By a Far Eastern Correspondent.) 


in the Colony has made efforts to issue warnings of 
the approach of these dreaded storms. Usually the 
first signal goes up at least twelve hours before the 
typhoon arrives. There are, of course, many more 
signals before the final warning. The latter is the 
noise of three bombs which announce that “‘ The 
typhoon is here.” 

The paths selected by these storms are most erratic. 
They form in the vicinity of the Philippine Islands, 
and the majority miss Hong Kong. Some travel as 
far north as Japan before they break up on reaching 
land. In the early days of the Colony’s observatory, 
the only information available was provided by cables 
from Manila, where there is an excellent meteoro- 
logical station, and local observations. In recent 
years, however, there has been organised wireless 
communication between the Hong Kong Observatory, 
other land stations, and ships at sea. This system has 
caused immensely improved weather forecasts in 
Hong Kong. 

During the fifty-four years, between 1884 and 1937, 
seventy-four typhoons have struck Hong Kong. In 
September, 1906, a typhoon arrived without any 
warning being issued by the Observatory. Local 
residents had noticed that the natural shelters for 
junks and sampans were filling up with these vessels 
for several hours before the typhoon arrived, although 
the weather seemed bright and sunny, but Europeans 
relied on the Observatory and underestimated. the 
precautions of the Chinese. Incidentally it is worth 
recording that the writer has often noticed typhoon 
shelters filling up with Chinese craft several hours 
before the first warning of unusual atmospheric con- 
ditions has been issued by the local Observatory. 
There is some weather sense, either instinctive or 
traditional, possessed by Chinese mariners that is 
unknown to Europeans. 

THE SPEED OF TYPHOONS. 


In the Pacific a typhoon as a whole starts slowly 
at a speed of about 8 m.p.h., usually in a N.W. direc- 
tion, in latitude 10 deg. N., but when it reaches 
Hong Kong (latitude 22 deg. N.) it is usually moving 
at about 15 m.p.h. The recent typhoon, however, 
was moving at the very remarkable speed of about 
35 m.p.h. W.N.W., when it reached the harbour of 
Hong Kong. As it approached, the wind velocity 
recorded in the Observatory rapidly increased. 
Unfortunately, at 130 m.p.h. the instruments there 
broke down, but a local engineer has stated that his 
wind velocity instrument recorded a maximum of 
164 m.p.h. On other occasions local Observatory 
instruments have been unable to register velocities 
exceeding 140 m.p.h. when they oceurred, but it is 
doubtful if 164 m.p.h. has been exceeded in the China 
Seas. 

As a typhoon reaches Hong Kong, the wind is 
usually in a direction about N.E., following the 
cyclonic whirl; when there are no typhoons, this 
is the direction of the prevailing winter gales, so that 
structures in the Colony, where possible, should be 
protected from the N.E. When the typhoon centre, 
which is small in area and is comparatively calm, 
has passed the Colony, the wind direction of the 
cyclonic whirl is reversed, and is usually about S.W., 
until the typhoon as a whole is clear of the locality. 


THE FAILURE OF A GASHOLDER. 








About three years ago (May 14th, 1934), there was 
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a terrible calamity in Hong Kong, owing to the 
failure of a large gasholder. Subsequent investigations 
revealed some very interesting facts, which have never 
been recorded in this journal, but which are of the 
utmost importance, not only to gas engineers, but to 
all structural engineers, especially those working in 
the tropics. The failure of the gasholder was due to a 
steel plate or plates, forming a portion of the envelope, 
breaking down and permitting about 350,000 cubic 
feet of gas to escape. This large volume of gas 
became ignited, and produced a great flame which 
was carried by the wind through houses about 100ft. 
distant, and the fire caused forty-two deaths. 

There can be no doubt that the fundamental cause 
of the failure of the plate was the unexpected suction 
effect on the leeward side of the holder, produced 
by the high-velocity N.E. gales prevalent during the 
winter, and which are particularly fierce when 
typhoons strike the Colony. 

The plates that failed were on the 8.W. area of the 
holder, i.e., on the leeward side of the N.E. winds. 
They were on the top lift, near the roof of the 
holder. The N.E. side of the holder was not pro- 
tected, but, indeed, was particularly exposed by a 
road behind it, running in a direction N.E. to 8.W. 
Thus there were no buildings to shelter and break 
the force of the N.E. wind coming off the sea, although 
buildings, &c., protected other parts of the holder. 
The holder was situated not far from the harbour 
and was on reclaimed land. A smaller holder, adjacent 
but well protected by buildings, &c., had been in 
use for more than forty years. 

During the inquest on a victim of this tragedy an 
expert witness advanced the theory mentioned above, 
viz., that the N.E. gales had produced a very great 
suction effect on the leeward side of the holder. He 
said that the unfortunate position of the holder and 
the fact that engineers had up to that date not taken 
into consideration the suction effect produced by high 
winds, made it reasonable to suppose that the real 
cause of the failure could not have been foreseen 
until subsequent investigations revealed it. 

It is well known that the suction effect of the air 
on the upper surface of an aeroplane wing has a 
much greater effect in lifting the machine than the 
pressure on the underside of the wing. This suction 
effect must be very great at 450 m.p.h. Recent 
researches on the sails of a vessel at sea have given 
results which surprise yachtsmen, for they show that 
the suck ’’ on the leeward side of a sail does more 
to drive the vessel along than the pressure on the 
windward side. 


PROFESSOR ACKERET’S EXPERIMENTS. 


For some years previous to this calamity in Hong 
Kong gas engineers had been concerned about the 
strength of gasholders. Theplates forming the envelope 
of the holder in Hong Kong were originally one-tenth of 
an inch thick. On the N.E. side of the holder there 
was very little corrosion, but many of the plates on 
the S.W. top area had been patched externally during 
previous years. They were considerably reduced in 
thickness at the date of the calamity, but the plates 
on the N.E. top area had suffered very littie corrosion. 
Measurements showed that in some places on the 
S.W. top area of the lift, the plates were only one- 
fortieth of an inch thick at the time of the failures. 
That fact, of course, was not revealed during the 
frequent inspections of the external portion of the 
holder. 

The plates were stayed against wind pressure, but 
were free to move outward if there was a partial 
vacuum on the leeward side. In a typhoon or in a 
gale a feature of the wind is the variation in velocity 
of the squalls. This must have varied both the pres- 
sure on the windward side and the vacuum on the 
leeward side. The plates on the windward side did 
not move, but on the leeward side they continually 
bulged in and out. 

Thus it will be seen that the plates on the leeward 
side were in a constant state of movement during 
typhoons or gales, because the squalls produced a 
rapid fall and frequent variation of atmospheric 
pressure On the leeward side of the holder. The 
plates on the windward side were not in motion, 
because they were pressed against the stays all the 
time of the gale. 

In October, 1934, a few months after the Hong 
Kong failure, there was published by the Escher Wyss 
Engineering Works, Ltd., a bulletin containing the 
remarkable results of wind pressure experiments on a 
model gasholder. These experiments were made by 
Professor J. Ackeret. They must have been planned 
before the Hong Kong tragedy (May, 1934), which is 
evidence that Mr. F. Escher, the director of the City 
Gasworks, Ziirich, was anxious to have definite data 
on the subject to guide the designers of a 3-5 million 
cubie feet holder, which had been ordered for Ziirich. 

The highest air velocity used in. the experiments 
was a 112 m.p.h. An under-pressure or negative 
loading of 35 Ih. per square foot was recorded with a 
gale velocity of 130ft. per second (say, 88 m.p.h.), 
whereas the positive pressure on the windward side 
was only 20lb. per square foot. ‘‘ Under-pressure 
exists over the whole of the leeward side of the 
reservoir ”’ is a statement of the utmost importance, 
but, of course, it is greater in magnitude as velocities 
increase. The diagram shows the variation from 

to 
the holder. 


— pressures on one-half the circumference of 
The readings on the two halves of the 





circumference were uniform. The readings were 
taken at the top of the vertical cylinder near the 
roof of the model holder. 

The importance of these results can be summed up 
in the statement made by Professor Ackeret : ** In 
the old methods of ecalewlating absolutely no con- 
sideration was given to the effect of under-pressure 
at these dangerous positions.”’ It is certain that the 
negative pressures must be much greater with a wind 
velocity of 164 m.p.h. than at lower speeds. 

There is one conclusion reached by Professor Ackeret 
which the writer believes explains the cause of the 
Manchester gasholder failure in 1927.* He writes: 
“The roof of the reservoir, principally towards the 
front edge, is likewise subjected to very severe under- 
pressures.”’ Mr. Stanford, who conducted the Govern- 
ment inquiry concerning that failure, in his official 
report found that the plating on the roof of the holder 
was weakened by corrosion and collapsed. It seems 
certain that it was the constant under-pressure— 
varying in intensity with each squall—that made 
the roof vibrate, stressed the plates continuously 
during a gale, accelerated corrosion, and _ finally 
caused the pilates to fail. 

The holder in Hong Kong had been in use for only 
twenty-six years, whereas the economical life of a 
holder is, in practice, reckoned to be about forty years. 
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WIND PRESSURE ON A GASHOLDER 


The “ panting action’ caused by the negative pres- 
sures on the leeward side of the holder were, it seems 
certain, responsible for (a) the excessive corrosion of 
the plates on that side (the corrosion was mainly pro- 
duced by constant vibration and “ panting ”’ during 
many typhoons and gales in previous years), and 
(6) the final negative pressures on the day of calamity. 

It cannot be doubted that Professor Ackeret’s 
results are of the utmost importance, not only to gas 
engineers, but to structural engineers, working in 
regions where there are winds of high velocity. 

THE Errecr OF SQUALLS AND RAIN. 

Scientific observers in the Far East are of the opinion 
that typhoons are more or less destructive, depending 
on the different frequencies of the fierce wind squalls. 

During a typhoon in Shanghai in August, 1921, it 
was possible to register by means of a very sensitive 
Richard statoscope a general mean of nine squalls per 
minute. As many as 230 squalls were registered in 
24 min., and also in the same typhoon a minimum 
number of 175 squalls in 24 min. These squalls are 
separated by comparatively calm intervals, which, 
of course, increases the impact effect of the squalls. 

A German engineer of the Telefunkem Company, 
in 1925, had to erect two 70 m. high wireless masts 
in the Pratas Shoal (China Sea). He consulted the 
Shanghai Observatory officials, who mentioned the 
four-to-eight seconds periods of the squalls. The 
engineer based his design on the statement. All of 
the steel guys of the masts were divided into portions, 
so as to avoid a natural period of oscillation in the 
region of four to eight seconds. The masts have 
remained intact, although every year from one to 
three typhoons strike that desolate coral reef wireless 
station, erected for the Chinese Maritime Customs 
Service and recently taken over by the Japanese. 

Another phenomenon of great importance to the 
stability of structures in typhoon gales is the angle 
of the impact of the wind. Numerous reports from 
ships’ masters and observers ashore confirm the belief 
that at least in the first moment of the squall the wind 
blows almost horizontally. Just near the ground 
there may be a friction effect, reducing the horizontal 
component, but it seems certain that at 30ft. or 60ft. 
above the ground the impact during the first few 
seconds is practically horizontal. 

It is essential to mention the rain which invariably 
accompanies these squalls. Dry air weighs 0-0013 
grammes per cubic centimetre, but water weighs 
1 gramme per cubic centimetre. The International 
Tables show that with a wind velocity of 150ft. per 
second (1124 m.p.h.), the dry air pressure on a struc- 
ture is 26-75 lb. per square foot. But if during a few 
seconds some of the fierce typhoon squalls are prac- 
tically wholly rain, this gives a reasonable physical 
explanation of the extraordinary effects reported 
from typhoon-striken areas. Steamer funnels have 
been blown away like straw. In 1936 a typhoon in 
Hong Kong lifted the roof from a house, carried it 
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with terrific force against a strong electric power 
transmission pylon, which was crumpled up by the 
impact. Nearly every house in any exposed position 
in Hong Kong had portions of the roof carried away 
in the 1936 and 1937 typhoons. 

In the recent typhoon a big riveted steel tank, empty 
at the time and weighing 14} tons, was lifted bodily 
from a hill and deposited some distance away. It 
obviously did not slide down the hill because none of 
the trees on the hillside, thickly spaced, showed signs 
of damage by it, although, of course, in places they 
were uprooted by the gale. ‘There can be no doubt 
that the tank was carried some distance in a hori- 
zontal direction. 

In 1894 a typhoon in Indo-China lifted up two big 
spans of an iron bridge, ‘‘ weighing several ten of 
tons each,’ and deposited one upstream and the 
other downstream. 

The United States Weather Bureau (1931) reports 
a case in a tornado in the Southern States when one 
car, weighing 64 tons, of a railway tram, with 117 
passengers, was lifted from the rails and carried 
through the air to be laid in a ditch 80ft. away. 

There are enormous increases and decreases of the 
atmospheric pressure over the ground or the sea 
surfaces during typhoons. Does this produce a tidal 
wave ? It does produce great variation in loadings 
and unloadings on a roof, and this suction effect helps 
to explain why it is that often roofs are removed 
many hundred yards, whilst walls are left standing. 
But it is a common experience that windows and doors 
on the leeward side of a building collapse outwards 
and not inwards. This must be due to the suction 
effect of high-velocity winds, which is obviously much 
greater than the pressure effect. 

It seems probable that if a typhoon wind strikes 
the side of a ship there is also a great vacuum or under- 
pressure on the leeward side. Both forces must tend 
to drive a drifting ship on to the lee shore. 

Let us consider the effect of rain. If we assume a 
wind speed of 200ft. per second (say, just under 
140 m.p.h.) and pure rain water projected horizontally 
against one square foot of vertical surface, the pres 
sure produced would be more than 1} tons per square 
foot. With dry air the value would be about 65 |b. 
per square foot--a very great difference. 

Even if these ** rain squalls contain only 50 per 
cent. of pure water, there is a large difference 
between the pressure values to be encountered during 
these *‘ thick rain squalls,” and the 56 lb. per square 
foot recommended by the Board of Trade rule as the 
maximum to be expected, as quoted in Dr. Stanton’s 
paper (‘‘ Proceedings,” Institution of Civil Engineers, 
Vol. 219, page 125). In the case of a ship battered at 
sea by a typhoon, the condition of thick sea or rain 
replacing dry air accounts for the extraordinary 
twisting and shearing damage reported by ships’ 
masters. This terrific influence of water in stressing 
structures must have been taken into account when 
designing lighthouses along the China coast, or the 
experience of the freakish effects resulting from 
typhoons made designers use a very high factor of 
safety. 

The cause of the failure of the Hong Kong gas- 
holder has been mentioned because it was the manager 
of the Copenhagen gasworks, J. O. V. Irminger, who 
first published experiments giving results im an 
article on ‘‘ Wind Pressure on Buildings and Other 
Structures.” Dr. Stanton, in a classical paper 
(Institution of Civil Engineers, Vol. 171), showed 
that with a wind of 20 m.p.h. the resultant negative 
pressure on the leeward surface of a roof at 36 deg. 
was —(0-82 lb. per square foot. Many wind tunnel 
experiments have been made in connection with 
aeronautical research since that date. Has the effect 
of heavy rain during squalls been considered ? 

These facts concerning very high velocity gales 
are of great practical importance. Our knowledge 
concerning the laws of Nature increases each year, 
but many natural phenomena are still only partially 
explained. Small wonder that primitive man, in 
tropical regions, felt. helpless in the face of the anger 
of his gods! The engineer has reduced some of the 
ancient terrors. The modern methods of obtaining 
data concerning the approach of typhoons, and the 
signals sent out by observatory officials, have im- 
mensely increased the safety of ships at sea and of 
people on land. In the old days it was the sudden 
arrival of a typhoon that made it so dangerous. 

In Hong Kong two large areas of the harbour water 
have been enclosed by sea walls, thus providing 
typhoon shelters for small craft--junks, sampans, 
launches, and yachts. There are also a number of 
natural typhoon shelters in narrow bays and inlets 
which become crowded with craft when a typhoon is 
expected. A ship at sea can usually navigate away 
from the path of a typhoon. 

It is, however, obvious that our knowledge of the 
action of high-velocity winds and rain storms is by 
no means complete. ‘There is an attractive field for 
research work on that subject. 








Forp Works ImMprRovEMENTS tN Detroit.—The con- 
struction programme now in hand at the Detroit works of 
the Ford Motor Company will cost about forty million 
dollars. When the improvements are completed the firm’s 
ore capacity will increase from 850,000 tons annually to 
one and a-half million tons, 
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VISIT recently made to some of the shadow 

factories erected by the Air Ministry was 
described in the issue of THe ENGINEER of October 
29th. It will be recalled that factories built in 
proximity to the main works, and managed by the 
staff of the parent company as agents, were briefly 
described, the firms being the Rootes Securities 
Company, Ltd., of Coventry ; the Daimler Company, 
Ltd., Coventry ; the Standard Motor Company, 
Ltd., Coventry ; the Rover Company, Ltd., Bir- 
mingham, and the Austin Motor Company, Ltd., 
Longbridge, Birmingham. 

Each of these companies is engaged in the manu- 
facture of certain components of the Bristol 
Mercury ” air-cooled radial engine, and two of 
them—the Austin Motor Company, Ltd., and Rootes 
Securities, Ltd.-are also undertaking the production 
of air frames of modern bombers. The Austin 
Motor Company, Ltd., is further responsible for 
assembling and testing half the number of aero- 
engines produced, and the Bristol Aeroplane Com- 
pany, Ltd., which has also had a Government factory 
specially built for the purpose on a site of 8 acres at 
Bristol, assembles and tests the remaining half. 

It is proposed in this article to give a short descrip- 
tion of the work carried out at each of the factories. 
Some of the shops are illustrated on page 506. 


Rootes Securities, Lrp., Coventry. 


Rootes Securities, Ltd., of Coventry, whose 
managing director is Mr. W. E. Rootes, are the 
manufacturers of the Humber motor car. The 
shadow factory, some views of which are illustrated 
in Figs. 1 to 5 on page 606, covers about 24 acres. 
It was begun in September, 1936, and completed 
the first set of components on October 4th, 1937. 
The factory is designed to manufacture the following 
parts of the Bristol ‘* Mercury VIII” aero-engine : 
The magneto drive and fittings (less magneto and 
auto advance coupling), the oil pump, the tacho- 
meter drive, the blower for supercharging, the 
magneto and carburetter interconnections, the induc- 
tion elbow, the generator driving assembly, the 
generator-driven assembly, the auxiliary drive, the 
oil and petrol pump drive, the air compressor drives 
(A.V. and R.A.E. types), and the crank case rear 
cover. 

At present some 90 per cent. of the machine tools 
required for the work have been delivered, but it is 
expected that the factory will be in full production 
by the beginning of 1938. 

The work carried out is of a very intricate character, 
all machining being to the closest possible limits. 
The supercharger and rear back plate contain some 
524 parts, of which 258 are manufactured by Rootes. 
The process involves approximately 2500 operations. 
Some very high precision gear cutting is involved, 
as the impeller of the supercharger has to operate 
at 27,000 r.p.m. 

A complication met with in laying out the factory 
was that the machining operations have to be con- 
tinually interrupted by heat treatment or plating 
operations. In consequence the polishing sections, 
one of which is shown in Fig. 2, and the heat-treatment 
shop shown in Fig. 5 are arranged adjacent to the 
machine shops. The main machine shop is laid out 
in parallel lines the full length of the factory, and 
contains automatics, capstans, and millers, together 
with a big battery of profile milling, grinding, and 
multi-spindle drilling machines. The main machine 
shop is shown in Fig. 3, while the milling section is 
shown in Fig. 1. Of especial interest are the operations 
of profiling the impeller on Asquith profiling machines, 
machining clutch plates on Ryder vertical auto- 
matics, machining the impeller forgings, also on 
Ryder automatics, and the various simultaneous 
drilling operations carried out on specially designed 
multi-spindle drillers. 

In the grinding department are also some interest- 
ing machines, such as an Orcutt grinder, which deals 
with the gear wheels, and a Maag grinder on similar 
work ; a Gleason bevel cutter which makes some of 
the gear wheels, and a Cleveland gear cutter which is 
gang-milling gear teeth. . 

The grinding and polishing sections are notable 
for the absence of dust owing to the efficient air- 
cleaning and dust-removing plant installed. 

The heat-treatment department, with the electric 
and gas furnaces illustrated in Fig. 5, looks after not 
only the normal work on high-tensile and similar 
steels, but also treats, at relatively low tempera- 
tures, the aluminium alloy used in the blower and 
volute casings. 

A wide variety of plating is carried out, consisting 
of such processes as chromating, cadmium plating, 
and cosletizing. It may also be mentioned that 
various parts are painted prior to assembly in spray- 
painting booths combined with a continuous drying 
oven. ‘The inspection and testing of parts and of 
raw materials is rigorously carried out on the most 
up-to-date equipment, and, when passed, the com- 
ponents are assembled on specially constructed 
benches covered with zinc and rubber to ensure 





Shadow Factories. 


cleanliness and prevent damage to the components. 

After assembly a rigorous test is imposed, during 
which 100 H.P. electric motors drive the impeller unit 
up to its maximum revolutions. 

A complete set of measuring instruments records 
the various pressures set up and the whole equip- 
ment, to ensure reasonable silence in the factory, is 
enclosed in a soundproof chamber. ‘The large 
volume of air which the units require during test 
comes through a specially constructed air trunk and 
is heated on its way. After the unit has passed its 
test it is stripped down for examination and then re- 
assembled. Finally it is given a further short test 
and dispatched to the main engine assembly factory. 


THE DAIMLER Company, Lrp., Coventry. 


The factory managed by the Daimler Company, 
Ltd., at Coventry, whose managing director is Mr. G. 
Burton, covers some 3 acres and erection was begun 
in September, 1936. The main building consists of 
twenty-four bays, each 30ft. in span and 240ft. in 
length. The administrative office is on the frontage 
across the main building, and auxiliary buildings 
house the boiler-house, sub-station, swarf disposal 
plant, maintenance department, and canteen. The 
whole factory covers an area of 8 acres. It is entirely 
self-contained, having its own hardening, sand 
Llasting, air compressor, polishing, plating, and sheet 
metal sections, as well as a laboratory, toolroom, and 
the usual maintenance departments. The machine 
shop is equipped with modern machine tools of 
British, American, and Continental manufacture, 
more than 80 per cent. of them being British, and all 
being fitted with individual motor drive. Installed 
in the inspection departments are the latest types of 
testing machines and laboratory equipment for 
material and hardness analysis and examination. 
The standards room is also equipped with every kind 
of measuring device for checking all gauges and tools 
used on the premises. The factory is responsible for 
the manufacture and sub-assembly of the crankcase 
unit, complete rocker mechanism, front cover unit, 
sump unit, air intake unit, priming system, and 
carburetter, oil, and petrol pipe connections. 

The first set of components was delivered from the 
Daimler shadow factory on September 25th, 1937, 
and at present about 82 per cent. of the necessary 
machine tools have been delivered. It is expected 
that early in 1938 the factory will be in full pro- 
duction. 


THe STanparpy Motor Company, Ltp. 


The Standard shadow factory is under the super- 
vision of the managing director of the Standard 
Motor Company, Ltd., Captain J. P. Black. Work 
was begun on it on August 7th, 1936, and the first 
set of components was completed on September | 1th, 
1937. The main portion of the factory covers some 
3} acres. At present about 92 per cent. of the machine 
tools required have been delivered, and it is expected 
that by the beginning of next year the factory will 
be equipped for full production. It is employed on 
the manufacture of the cylinder group, which consists 
of the cylinder head, complete with valve seats, 
spark plug adaptors, valve guides, cylinder lugs, 
elbows, &c., and the cylinder head ring, together with 
the barrel itself, a steel forging on which are machined 
the cooling fins, &c. The total floor area of the factory 
is approximately 230,000 square feet, consisting of a 
main machine shop of 132,000 square feet, a basement 
of 75,500 square feet, and offices and covered way of 
22,500 square feet. 

The machine shop is 25¢ft. wide and consists of two 
spans of 125ft. The roof is of the suspended type, 
with equal lights, giving maximum daylight, and 
requiring the minimum of supporting stanchions. 
Adequate heating is provided for by high-pressure 
water units suspended from the roof, and artificial 
light by mercury discharge lighting. 

An unusual Jay-out has been adopted for this 
factory, in that the main machine shop is on the first 
floor, which thus becomes the main manufacturing 
floor. Although involving a somewhat expensive 
structure, such a lay-out has advantages, since the 
services are housed beneath and a greatly simplified 
arrangement results. Actually the basement or 
ground floor accommodates the boiler-house, sub- 
station, compressor house, millwrights, electricians, 
carpenters, consumable stores, swarf separation and 
oil purification, scrap disposal, wash house, surgery, 
and canteens. On the floor above all production is 
earried on. Jt includes nitriding, stabilising, shot- 
blasting, plating, heat treatment, polishing, etching 
and assembling, in addition to the machining. The 
plating shop has a special acid-resisting floor. Cad- 
mium plating, tin plating, chromating and enamelling 
are all undertaken in this department. The machine 
shop is served by a tool maintenance department, 
also on the same floor. No tools whatsoever are 
ground by individual operators, but are dealt with 
by this department, and then passed to the tool 
stores. 

In addition, the basement houses the technical 





departments, including the standards room the acid 
test department, the raw material inspection depart - 
ment, the final and A.T.D. inspection departments. 
On the same floor as the machine shops, however, 
are the chemical and physical laboratories, where, in 
addition to being accessible at any stage in the work, 
they have excellent lighting and ventilation. 

All the work in this factory is carried on gravity 
roller conveyors and at no point in the whole of the 
production lines does the work touch the floor. Extra 
wide gangways have been provided for ease of trans- 
port to and from the process departments, where 
handling. is also reduced to a minimum by gravity 
conveyors and overhead runways. Compressed air 
for chucking equipment, cleaning purposes, &c., is 
supplied to the production shop by two two-stage 
air compressors. Air for use in shot-blast cabinets 
is supplied by another group of smaller compressors. 
The machine tools, which are 95 per cent. of British 
make, are all self-contained, each being independent}, 
operated by electric motors on a bus-bar supply. 
An interesting system has been arranged to allow the 
machines to be moved should an alteration of pro- 
duction be necessary. All electric leads are brought 
down from the ceiling direct on to the machine. The 
ceiling thus carries all conductors in surface conduits 
and alterations can he carried out with ease at any 
time. This wiring system has been adopted by all 
the factories in the shadow scheme. 


Tue Rover Company, Lip. 


The shadow factory managed by Mr. G. H. Wilks, 
managing director of the Rover Company, Ltd., at 
Acocks Green, Birmingham, was begun in October, 
1936. The main portion covers some 2 acres, and the 
first set of components was completed on September 
15th, 1937. Like the others, full equipment is 
expected to Le available at the beginning of next 
year, and at present some 85 per cent. of the machine 
tools are in operation. The factory has been designed 
for the production of the master and subsidiary 
connecting-rods, the pistons, the valves, valve springs, 
&c., the cam gear, and the tappet gear. Some idea 
of the work involved in producing these highly intri- 
cate parts in this works, which in all covers some 
6 acres and in which approximately 800 machines are 
installed, will he gained from the fact that 1000 jigs. 
6000 tools, and 2000 gauges are employed. Over 
10,600 operations have to be carried out per set of 
finished parts, and some 112,000 parts are in the works 
in different stages of manufacture at any one time. 


THe Austin Moror Company, Lip. 


The Austin Motor Company, Ltd., at Longbridge, 
Birmingham, under the chairmanship of Lord Austin, 
has constructed the factory, one shop of which is 
illustrated in Fig. 6, page 506, since August, 1936. 
The main portion, which includes an airframe factory, 
covers some 15 acres. Actually, 20 acres in all are 
under one roof, and the main building, which is 
illustrated, is 1530ft. long and 410ft. wide. Adjacent 
is the flight shed where the complete productions are 
housed for trial on the aerodrome attached. This 
flight shed is 196ft. long and 500ft. Lroad. 

The Austin factory completed its first set of com- 
ponents on September 15th, 1937. All the machines 
required have been delivered, and full production 
should be possible before the end of this year. The 
components to be manufactured are the crankshaft, 
the reduction gear, and the oil supply and control 
gear for the variable pitch air screws. 

In addition to producing these parts, the Austin 
Motor Company, Ltd., is responsible for the testing 
and erection of half the engines completed by the 
shadow group. The other half are erected and tested 
at the Lristol works. The test plant erected by the 
Austin Motor Company is of the enclosed type. A 
room in the form of a U has been built, so that the 
engine runs at the base of two shafts for air inlet and 
outlet, the air stream being directed by deflector 
plates. Sound insulation has been considered in the 
construction of the walls, which are built of honey- 
comb bricks and carefully insulated. A very complete 
equipment of distant reading instruments has been 
provided at the test bench outside the wind tunnel, 
so that the tester need not he adjacent to the engine 
at all, all controls being centralised here as well. 


THe Ark FRAME FACTORIES. 


In order to produce air frames for the engines 
manufactured, two factories were found to be neces- 
sary: One was built by the Austin Motor Company, 
Ltd., at Longbridge, where Fairey Battle aircraft arc 
under construction. The other was built by Rootes 
Securities, Ltd., at Speke Aerodrome, Liverpool, to 
produce Bristol Blenheim aircraft. At Longbridge 
about half the equipment has been installed, and 
about half the components are under construction. 
By the early part of 1938 it is expected that the first 
complete aircraft will be made. Adjacent to the 
factory is an aerodrome, already mentioned, where 
the aircraft will be tested. 

The factory at Speke Aerodrome is not yet com- 
plete. Production, however, should start during 
the summer of 1938. Nearly 14 acres will be covered 
by this factory, where “‘ Blenheims”’ will be built 
and tested before handing over. 
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Commercial 
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MAHE thirteenth international Commercial Motor 

Transport Exhibition was opened yesterday, 
November 4th, in the Earls Court Exhibition Hall, 
London. It will remain open until November 13th. 
This Exhibition is a biennial event, and therefore 
two years of development and improvement are 
exemplified in its exhibits. This year it is held for 
the tirst time in the new Earls Court Exhibition 
Building, where more than 240,000 square feet of 
floor area is occupied by the stands—50,000 square 
feet more than at the previous Exhibition held at 
Olympia in 1935. 

The tendency of manufacturers to concentrate on 
reducing the chassis weights of vehicles to the mini- 
mum, which was noticeable at the last Exhibition, is 
still apparent. This feature is the result of legislation 
which has been brought into force, basing the taxation 
of goods vehicles upon unladen weight. With the use 





Motor Transport Exhibition 
at Earls 


Court. 
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new battery-operated electric vehicles are to be seen. 
In this article and in the articles that we will publish 
in succeeding issues, we describe the outstanding 
exhibits, so that the reader can judge of the progress 
made in the past two years. 


Joun |. THORNYCROFT AND Co., Lrp. 
J lL. THORNYCROFT AND C Lrp 


A prominent feature on the stand of John L. 
Thornycroft and Co., Ltd., London and Basing- 
stoke, is a well-chosen range of the firm’s ** Sturdy * 
class of vehicles. Outstanding points of the design 
include the very clean front end and a driver’s cab, 
which, while light in construction, provides a com- 
fortable driving seat with adequate ventilation, and 
gives good visibility and protection from the weather. 
The chassis is of the straight side-frame type, with sub- 

















235-8 cubic inches and an R.A.C. rating of 24-03 H.P. 
The B.H.P. rating at 1000 r.p.m., is 30, and the maxi- 
mum power developed is 60 B,H.P. As our engraving 
shows, the crankcase is of monobloc construction 
with a detachable cylinder head. The dry cylinder 
liners are renewable, and pistons of aluminium alloy 
are used, with side-by-side valves and special inserts 
in the seats of the exhaust valves. The valve gear is 
operated by adjustable: tappets, and access to the 
tappets is given by two large covers on the side of 
the cylinder block. The crankshaft is carried in three 
large-diameter white-metalled bearings, and . is 
balanced both dynamically and statically. 

Forced lubrication is provided for all the principal 
parts and there is a 2}-gallon oil sump with a 
tilter. The pump is of the rotary gear type. Coil 
ignition is fitted and the carburettor is of the float 
feed automatic type, with a hot spot induction system. 
The water for the cooling system is circulated by a 
belt-driven pump. A fan is mounted at the front 
of the cylinder block, with adjustable belt tension, 
while the radiator is mounted on rubber supports. 
There are four forward speeds, ranging at 2400 r.p.m. 
from 43-0 m.p.h. in top gear down to 6-7 m.p.h. in 
first gear, and a reverse speed. The clutch is of the 
single plate dry pattern. 

A pressed steel chassis frame is used, with substan- 
tial cross members, the maximum frame depth being 
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FiG. 1—26-SEATER PASSENGER BUS CHASSIS—THORNYCROFT 


of lightweight bodies the ratio of net weight to gross 
weight has been brought to a very low value, and it 
appears that the limit of achievement in this direction 
has been almost attained, without the risk of sacri- 
ficing strength and safety. In the passenger vehicle 
class, the taxation of which is based on the number of 
passengers carried, efforts are being made to reduce 
the size and particularly the length of the power units 
in order to obtain a greater amount of body space. 
With this end in view, several makers have adopted 
new forms of power unit and unorthodox positions 
for their installations, such as the engines of the flat, 





stantial cross members, and wide-spaced road springs. 
Three wheel bases are available with the forward 
control types, providing alternative body lengths up to 
17ft. 4in., while with the normal control alternative 
wheel bases allow for bodies with a maximum length 
of 14ft. Sin. from the back of the eab. In addition, 
there is a tractor chassis for articulated attachments 
and a low-loading model specially designed for munt- 
cipal duties. A feature of the chassis design is the 
extended use of light metal construction, which has 
given the range of vehicles referred to above weighing 
under 2§ tons for taxation purposes, and enabling a 





Fic. 2—*‘ AMAZON "" 


ROUGH TRACK CHASSIS—THORNYCROFT 


close upon 8in. The front axle is a one-piece forging 
of “1” section, with taper roller bearings for the 
king pins, and an adjustable track rod, while the rear 
axle is of the fully floating type, with a drop-forged 
casing and an underslung worm gear. The design is 
such that the worm gear and the differential can be 
withdrawn without removing the road wheels. Ball 
bearings are used for the worm and differential drives 
and the road wheels are mounted on roller bearings. 
The wheels are of the pressed steel dise type, and they 
7:50in. by 20in. low-pressure tires, single at 


carry 
Wide alloy steel 


the front and twin at the rear. 














Fic. 3-60 B.H.P. FOUR-CYLINDER PETROL ENGINE—THORNYCROFT 


vis-d-vis type, which can be accommodated in the 
chassis without encroaching upon the available body 
space. Oil engines are to be seen in greater numbers 
than ever before, in spite of the recent increase in 
the taxation of fuel, which now brings the cost of 
both fuel oil and petrol used in road vehicles to the 
same level. 

A steady progress in the design of trollybuses is 
to be noticed. Although there are no striking changes 
in design, details have in most cases been modified, 
particularly with regard to the power transmission 
systems in order to increase their reliability and free- 
dom from breakdown as a result of the great power 
available for acceleration on these vehicles. Several 




















payload of 5 tons to be carried at the legal road speed 
of 30 m.p.h. 

For heavier haulage the firm is showing one of its 
oil-engined long-wheel base ‘‘ Trusty ”’ class vehicles 
with a four-cylinder Thornycroft oil engine, having 
a designed output of 85 B.H.P. at 2200 r.p.m. 

Another exhibit of interest on the stand is the new 
Thornycroft 26-seater passenger bus chassis (see 
Fig. 1), which has been built for suburban services, 
and for feeder services to the main bus routes. It is 
equipped with one of the firm’s latest pattern four- 
cylinder type TC 4 petrol engines, illustrated in 
Fig. 3 herewith. The engine has a _ bore of 
3fin., with a stroke of 5in., with a cubie capacity of 





Fic. 4—100 B.H.P. 


SIx-CYLINDER OIL ENGINE—CROSSLEY 


springs are used, and the bolts securing the springs 
to the axles are stress relieved. The foot brakes are 
vacuum-servo operated on the four wheels with 
independent hand brakes employing tlie same system 
of shoes. The weight of the chassis is 2 tons 6} cwt., 
and the total vehicle running weight is 5 tons 18 cwt. 

A further new vehicle is the Thornycroft “Amazon”’ 
class desert coach, the chassis of which we 
illustrate in Fig. 2. The coach is one of three 
being supplied to the Crown Agents for the Iraq 
Railways, and is a part of a large order for both goods 
and passenger vehicles for use in Iraq. It incor- 
poratesan improved ‘‘Amazon’’ class, three-axle, rough 
track chassis, fitted with a “6 L W” Gardner oil engine 
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of 8°368 litres capacity, the drive being transmitted 
through the main four-speed gear-box (an auxiliary 
gear-box being provided, giving a range of eight 
forward and two reverse gears), to full floating rear 
axles equipped with 11-25in. by 20in, single low- 
pressure tires, on all wheels. The chassis, although 
improved in detail and appearance, retains the Thorny- 
croft patented system of rear suspension, designed 
to allow a 9in, difference in driving axle levels without 
causing any distortion of the chassis. In order to 
comply with local regulations, left-hand steering has 
been provided, while other special features include 
the provision of an oil bath air filter to prevent sand 
and dust from being drawn into the engine, also reserve 
fuel and lubricating oil tanks, sufficient for 400 miles 





assisted by a vacuum-servo attachment consisting of 
one main cylinder for the rear wheels and two auxiliary 
cylinders for the front wheels. The vacuum for servo 
operation is generated from the engine induction by 
means of a throttle on the inlet pipe controlled from 
the accelerator pedal, Immediately pressure is 
removed from the pedal the valve moves to 
the closed position. A predetermined size of 
hole in the valve allows sufficient air to pass 
through in order to maintain the idling speed of the 
engine. In the unlikely event of the connection from 


the accelerator pedal to the valve becoming dis- 
connected, a bob weight on the spindle closes the 
valve. The device is patented. 

Both front and rear chassis springs are semi- 

















FiG. 5—-DOUBLE-DECK PASSENGER CHASSIS—CROSSLEY 


ruuung. A reserve water tank of 10 gallons capacity 
enables the water in the radiator to be kept at a con- 
stant level on long journeys in tropical weather. 

The coachwork is by Park Royal Coachworks, Ltd., 
and is specially built to meet the operating and climatic 
conditions of the country. The body is steel-framed 
throughout, all jomts being electrically welded, or, 
where necessary for ease of replacement, riveted or 
bolted. The main pillars are of rolled steel section, with 
timber inserts on the outside of the channel face in order 
to facilitate attachment and removal of the exterior 
panels. A floor of pine boards covered with linoleum, 
jin. thick, is provided. The side panels are of alumi- 
nium, also the exterior panels of the roof, which has 
an air space between it and the underlining. Half- 
drop windows with deep louvres exclude rain without 

















FiG. 7—-5-TON GoopDs CHASSIS—CROSSLEY 


preventing ample ventilation, which is further assisted 
by four ventilators fitted in the roof. 

Entrances are by means of coach doors fitted on 
either side of the body, both front and rear. Arm- 
chair type reclining seats individually adjustable, for 
twenty passengers, provide an unusually high degree 
of comfort for long journeys, while the interior fittings 
include such items as parcel racks, a Clayton- 
Dewandre heater, an ice chest and first-aid equip- 
ment. Special attention has been given in the design 
of the body, to provide extra large accommodation 
for luggage and the rear portion of the body is par- 
titioned off from the passenger accommodation for 
this purpose. A built-in luggage compartment in the 
roof provides additional accommodation for light 
baggage with a tubular ladder at the rear giving 
access to it. 


CrosstEY Morors, Lrp. 


From the six vehicles on view on the stand of 


Crossley Motors, Ltd., of Gorton, Manchester, we 
have chosen for description a typical example of a 
double-deck chassis with a Crossley ‘“‘VR6”’ oil 
engine. The chassis illustrated in Fig. 5 has been 
specially designed for heavy road service. The front 
axle is of H section, made in special steel, and the 
rear axle is of the fully floating type with under-driven 
worm gear. Both axles have been built for modern 
braking equipment. The foot brake is of particular 
interest. It is designed to operate on all four wheels, 








elliptic, the rear springs being underslung. The 
steering is of the Marles cam and lever type. Dise 
wheels with 9-75in. by 20in. low-pressure tires are 
fitted to the front and 9-00in. by 20in. wheels and 
tires to the rear. 

The engine which is shown in Fig. 4 is the latest 
example of the firm’s Crossley ‘‘ VR 6” type, incor- 
porating the Ricardo patented swirl chamber. It 
has a bore of 4yin. with a stroke of 5}in., with a 
designed output of 100 B.H.P. at 1700 r.p.m. The 
cubic capacity is 510 cubic inches with a rating of 
47-3H.P. The crankshaft is carried in seven bearings 
with a vibration damper mounted at the front end of 
the shaft. The cylinders are cast in monobloc form 
and renewable liners are fitted. There are two 
cylinder heads, each comprising three in number, and 
the overhead valves are entirely enclosed. The forced 
lubrication system for the bearings includes an oil 
pump arranged within the sump driven from the 
end of the cam shaft, and a large oil filter and cooler 
is fitted at the front of the engine. For starting a 
compression release lever is provided, and both slow 
and maximum speeds are governor-controlled. A 
feature of the design is the grouping of all the auxiliary 
units on the near side of the engine, with both the 
exhaust and inlet manifolds on the offside, so that 








a four-speed gear-box and a single-plate clutch. ‘The 
foot brake operates on all four wheels through a Lock- 
heed servo-assisted system and there is a mech- 
anical hand brake on the rear wheels only. A fully 
floating rear axle, worm-driven with worm on top and 
bevel type differential is providéd. The tires are 
34in. by Tin. high pressure, singles on the front and 
twins on the rear wheels. Wheel base is 13ft. 8in. 
front track, 5ft. 4fin., and rear, 5ft. 3}in. 

Other vehicles on this stand include a six-wheeled 
double-deck trollybus chassis, and a similar chassis 
with an all-metal body, providing accommodation 
for sixty-eight passengers. An unusual vehicle is 
the six-wheeled aerodrome crash tender, which is a 
six-whceled chassis fitted with a petrol engine develop- 








Fic. 6—6/74,-TON GOODS CHASSIS—ALBION 


ing approximately 100 H.P. The gear-box has four 
forward speeds for normal use and an auxiliary gear- 
box giving a further low gear range of four speeds for 
use under extreme conditions. The chassis forms the 
basis of a vehicle with a road speed of 60 m.p.h., 
designed to deal with fires which may result from a 
crash, a bad landing or other accident to aeroplanes 
while landing or taking off, or for dealing with any 
outbreak which may occur in hangars, stores, work- 
shops, &c., on the aerodrome. 

On the chassis an air foam pump driven by a power 
take-off from the gear-box is mounted. It is designed 
to deliver 1000-1500 gallons of air foam per minute. 


ALBION Morors, Lrp. 


On the stand taken by Albion Motors, Ltd., of 
Scotstoun, Glasgow, W.4, are to be seen a new range of 
chassis manufactured by the firm. Designated “CX,” 
this range comprises three passenger and three goods 
vehicles, for which there have been designed two new 
petrol and two new oil engines. These engines are 
all similar in general lay-out, of six-cylinder and four- 
cylinder types, and both petrol and oil engines are 
interchangeable in the chassis. They employ over- 
head valves operated by push rods from a camshaft 
carried high up in the cylinder block. 

















Fic. 8-105 B.H.P. SIxX-CYLINDER OIL ENGINE—ALBION 


with the exception of the starter motor the offside 
is entirely free of accessories. Another exhibit is a 
double-deck bus chassis complete with a body of the 
Crossley 54-seater all-metal pattern with a patented 
steel structure and a streamlined body. The con- 
structional features of the chassis and engine are as 
described above. 

Shownin Fig. 7isan entirely new 5-ton petrol-engined 
goods chassis which is exhibited for the first time. 
It is designed to carry 5 tons and yet come within an 
unladen weight of 50 cwt. for taxation purposes. 
The engine is of the four-cylinder type and is similar in 
general characteristics to those built by Crossley forthe 
War Office, Air Ministry, &c. It has a bore of 3fin. and 
astroke of 53in. and a Treasury rating of 24H.P. It has 





The oil engines work on the direct-mjection system, 
and, with a bore and stroke 43in. and 5}in., the srx- 
cylinder engine develops 105 B.H.P. at 1800 r.p.m., 
whereas the four-cylinder model develops 70 B.H.P. 
at the same speed. The six-cylinder engine is illus- 
trated in the engraving herewith, Fig. 8. The 
cylinder block is made in cast iron, bolted to an 
aluminium crank case. Although working on the 
direct-injection combustion system, the valves are 
plain and not locked in any particular position, the 
swirl being produced by the inlet ports. Lubrication 
is by forced feed. Filtered oil is delivered under 
pressure to the seven main bearings, and thence to 
the big end bearings, while oil is also delivered to the 
camshaft bearings and valve rockers. The cylinder 
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walls are lubricated by splash. The fan is positively 
driven from the timing chain through a friction 
clutch, and the water pump, driven in tandem with 
the dynamo on the nearside of the engine, is of the 
carbon gland type requirmg no adjustment by the 
operator. The fuel pump and injectors are of the 
C.A.V.-Bosch type, and the governor incorporated 
in the pump limits the minimum and maximum engine 
speeds to 400 r.p.m. and 1850 r.p.m. respectively. 
A rotary exhauster is driven in tandem with the fuel 
pump on the nearside of the engine. The fuel feed 
pump is driven from the Bosch pump camshaft. 
The fuel system incorporates no less than three 
filters, thus ensuring that only clean fuel reaches the 
pump and injectors. An electric starter is included 
which, with the decompressor gear, ensures easy 
starting under all conditions. 

Throughout the range a unit construction for the 
gear-box and engine is used, with the unit carried in 
a three-point flexible mounting. An example of the 
goods vehicles in this range is illustrated in Fig. 6. 
This chassis is specially designed for drawing a trailer 
and incorporates in its latest form a worm-driven rear 
axle with 8in. worm centres. With suitable bodywork 
and correct distribution of load on both lorry and 
trailer, it is claimed that a payload of 15 tons can 
be carried without exceeding the legal axle weights. 
This model is known as the “ C X 3,” and the gross 
load capacity of the lorry alone is 8 tons and with 
certain types of bodywork complete vehicles weigh- 
ing under 4 tons unladen can be supplied. Either the 
six-cylinder oil engine or the six-cylinder petrol 
engine can be fitted. The gear-box provides four 
forward speeds and reverse, the shafts in the gear- 
box being carried on ball or roller bearings. The 
transmission is by open divided propeller shaft, 
thrust and torque being taken through the road 
springs. Universal joints with needle roller bearings 
and a torsional vibration damper are fitted, in order 
to minimise vibration when running at high speeds. 


(T'o be continued.) 








The Palace of Discovery at the 
Paris Exhibition. 


ALTHOUGH the chief engineering interest in the Paris 
International Exhibition centres in the constructional 
methods adopted for the buildings and means of com- 
munication, such as the bridges which have been built 
or rebuilt across the river Seine and elsewhere, there is 
to be seen a number of exhibits which are of interest to 
the engineer in the various sections of the Exhibition. 

At the time of a recent visit we found that one of the 
most interesting buildings was the Palais de la Découverte. 
This building has been formed from a part of the former 
Grand Palais des Champs-Elys®es and is used to house a 
large collection of scientific exhibits. Although not in 
the Exhibition grounds, the Palais de la Découverte has 
been organised in connection with the Exhibition and is 
situated near one of its entrances. The interior has been 
arranged to show in a sumptuous manner the many 
aspects of the history and present progress of scientific 
discovery and research in various fields. No fewer than 
fifty-three large halls are devoted to sections dealing with 
mathematics, astronomy, physics, chemistry, biology, 
medicine, surgery, microbiology, &c., each section being 
under the control of an eminent French scientist. Many 
of the displays are accompanied by demonstrations of a 
practical nature, together with cinematograph films. 

The electrical installation for power and lighting pur- 
poses is very large, since some of the demonstrations 
require much power. Current is transformed in three 
groups of transformers, each of 590 kW, to a tension of 
12,000 volts. In addition, the lighting and emergency 
lighting circuits are supplied by a 500-kW transformer. 
Two batteries of 400 ampere-hour capacity accumulators 
supply an emergency lighting system. It is said that 
20 kiloms. of electric cable in steel tubes and 40 kiloms. of 
uncovered cable was used in the complete installation. 
Water, gas, and compressed air services necessitated the 
use of 2120 m. of pipe. 

Mathematics, the fundamental and most useful tool of 
the engineer, is presented to the visitor in two rooms, in 
the first of which the historical associations of the subject 
are depieted. One corner is ornamented by the known 
calculated decimal places of 2, numbering more than 700. 
In the other room various mathematical instruments, 
such as integrators and harmonic analysers, are shown, 
together with models illustrating curves and surfaces. 
The mathematically inclined visitor is enabled to join in 
a form of recreation consisting of amusing problems set 
for him. Each day the problems are altered, the solutions 
being given the following day. A film shown in con- 
nection with the mathematical section deals with the fourth 
dimension and the theory of relativity ; another presents 
Volterra’s mathematical work on the struggle for existence 
and the evolution of different species of animal life. 

The science of astronomy is shown in many of its forms 
in the eight rooms which comprise this section of the 
exhibits. A complete planetarium, to a length scale of 
| : 880 millions and a time scale of 432,000 : 1, is arranged 
in one of the larger rooms. To these scales the orbit of 
the farthermost planet from the sun is of 13m. diameter 
and the sun should be represented by a globe of 14 mm. 
diameter, while the planets would be several hundredths 
or thousandths of a millimetre in diameter. For conve- 
nience their sizes have been increased in the model. The 
time scale is equivalent to two-tenths of a second repre- 
senting one day for the orbital revolution of the planets, 
to which scale the nearest planet to the sun, Mercury, 
completes its orbital circuit in eighteen seconds, whereas 
the farthermost planet takes five hours for it to complete 
its course. Also to be seen in the same room is a photo- 
graphic enlargement of the Milky Way, measuring 20 m. 
by 4-5m. The photographs were taken at the Observatory 





of Paris and the work is said to have taken more than six 
months. The stellar universe, the sun, the moon, the 
planets, the comets, and meteors, are depicted in other 
rooms by means of photographs and models. Although 
large astronomical instruments could not be shown, for 
reasons of space, models and photographs are displayed, 
including a model of the first telescope, made by Newton, 
and a model of Lord Rosse’s telescope, which was the largest 
telescope existing at the end of the nineteenth century. 

The exhibits in the rooms devoted to physical sciences 
are of some interest to engineers, for it is partly as a result 
of the painstaking researches undertaken by physicists 


| that the present state of engineering has been reached. 


Notably in the study of electricity are the influences 
exerted by research work evident as regards the change 
brought about in the conditions in which we live. The 
history of these and other researches is fully shown in this 
section. In aroom which is named after Galileo, the early 
conceptions of statics and dynamics of Archimedes, 
Leonardo da Vinci, Galileo, and Newton are shown, by 
means of models and demonstrations. An example is 
Newton’s theory of gravitation, which is illustrated by 
the experiment of allowing bodies of different densities to 
fall in a vacuum. 

A large part of the available space in these rooms is 
devoted to explanations of light and colour and so forth. 
In one demonstration the apparatus for the detection of 
very small imperfections in the homogeneity of various 
transparent substances and imperfections in the surfaces 
of optical systems is shown. The experiments shown are 
such as the flow of carbonic acid gas from a block of solid 
carbonic acid, the dissolving of sugar in water, the heating 
of air by an incandescent light, and faults in the homo- 
geneity and polish of optical surfaces. Experiments 
showing how the speed of light has been measured and 
on the wave form of light are also to be seen. 

Electrical engineers will be interested in the exhibits 
in the room named after Ampére and Faraday. Here the 
discoveries of these two great physicists are simply 
demonstrated. The use of very large continuous currents 
is shown, the dynamo which is used being of an exceptional 
kind, invented by Monsieur Poirson, for researches in 
electrolysis. It is shown in the accompanying illustration, 
which we borrow from Le Génie Civil. 

The essential parts of this machine are a rotor of special 
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steel and a built-up stator 1-80 m. in external diameter. 
The rotor, it will be observed, is a solid. cylinder with a 
central portion of larger diameter than the two ends. The 
stator comprises two end plates rigidly connected by 
cross bars carrying four pole pieces which surround the 
rotor. The stator is magnetised by two pancakes of copper 
ribbon A and A excited by a current of 4 volts at 200 
amperes. The course of the magnetic flux is indicated by 
arrows. It will be seen that the assembly is simply a large 
version of the familiar Foucault apparatus consisting of a 
copper disc revolving between the poles of a magnet. 
From the disc, as is well known, a current can be drawn 
between brushes at the centre and near the periphery. 
The brushes in the Poirson dynamo are no less than 800 in 
number, connected to external collector rings indicated 
inthe drawing. They aremarked B B. A current of 50,000 
amperes at 14 volts is generated at 750 r.p.m. 

This dynamo, particularly used to obtain electrolytic 
deposits on large surfaces, gives an idea of the importance 
of the application of scientific research on electrolysis 
and Faraday’s laws. Large masses of aluminium and 
copper are used in the room in which the apparatus is 
situated, and it is interesting to know that they were all 
obtained by means of electrolysis. The experiments 
demonstrated are performed with a low-tension current 
—about 10 volts—but of a high amperage ; for example, 
50,000 amperes. Such an experiment is that using sole- 
noids with only six turns of the conductor, with a current 
of 20,000 amperes. One demonstration with this arrange- 
ment shows the existence of Zeeman’s phenomenon and 
the magnetic change in the wavelength of spectral rays 
is shown without the use of a spectroscope. 

One of the most interesting and spectacular exhibits is 
the working demonstration of a double electrostatic 
generator, which is capable of producing electrostatic 
charges of more than four million volts. This apparatus 
is to be used for research into the structure of the atom. 
It consists of two towers of insulating material, each 
supporting a metallic sphere 3m. in diameter. One 
of the spheres is positively charged, the other negatively. 
Six belts made of rubberised tissue, travelling at a speed 
of 20m. per second, are charged on the ground by the 
corona effect. These belts enter the spheres and give up 
their charge therein. The sparks which can be made to 
jump between the spheres are from 3 m. to 5 m. long. The 
total height of the apparatus is 14m. and the weight of 
each of the tower units is 6000 kilos. The units run on 
rails and consequently the gap between the spheres can 
be readily adjusted. Visitors are protected against any 
dangers which might arise from the high-tension elec- 
tricity by a Faraday’s “‘ cage,’ which completely surrounds 
the apparatus and isolates the exterior space from all 
electrostatic action. This network is 25m. in diameter 





and 12m. high. ‘The whole apparatus works on Van de 
Graat’s method of producing static charges of electricity. 

Another type of high-tension generator of static elec- 
tricity is shown in which the fine dust in suspension in a 
current of air becomes charged as it passes a network of 
fine wires kept at a potential of 8000 volts. The particles 
become discharged in a collector, insulated by means of 
porcelain tubes. The pole arranged for the demonstration 
is thus brought to a potential of the order of 14 million 
volts. The tension is limited in this case by the height of 
the machine. The addition of a similar pole charged with 
a potential of the opposite sign would double the potential 
difference obtainable. A demonstration of a similar type 
shows a model of the industrial apparatus used for the 
electrostatic precipitation of dust and smoke. A dust in 
suspension in an air or gas current is charged with ions 
emitted from a high-tensien electrode. The dust particles 
are precipitated into the space between the walls of the 
apparatus and a grid electrode, both of which are earthed. 
As soon as the voltage is applied the issuing gas can be 
seen to have been cleared of its impurities. 

As a result of the striking similarities between mech 
anical, electrical, and other vibrations, the exhibits 
relative to vibrations, whether of sound, electricity, or 
mechanical in nature, have been grouped together in one 
section. Here will be found experiments showing the 
principle characteristics of sound waves, alternating 
electric currents, the phenomenon of the emission of 
electrons from incandescent bodies, and the steps in the 
development of the thermionic valve. The properties of 
very short waves, or Hertzian waves, of the order of 
15 ems. in length, can be demonstrated. 

Other sections of the Exhibition relative to the physical 
sciences deal with researches into the structure of matter, 
molecular absorption of light, fluorescence, phosphor- 
escence, and also the progress made in our knowledge of 
electrons and X-rays, radio activity, and atomic synthesis. 








SIXTY YEARS AGO. 


WE have already recorded in this note that sixty years 
ago some holders of gas companies’ shares were becoming 
alarmed at the possibility of electricity displacing gas 
as an illuminating medium. In our issue of November 9th, 
1877, we discussed their fears in a leading article. The 
conclusion reached was that the alarm was not without 
foundation. The carbon filament lamp had not yet 
emerged above the horizon. All our remarks were based 
on the supposition that electrical illumination would 
continue to be effected by means of the are lamp. A 
number of factories and other establishments on the 
Continent had already changed over from gas or oil to 
electricity for illuminating purposes, and in this country 
electricity had recently been successfully tried at the 
South Foreland light. We assured our readers that as 
the result of the work of Holmes, Siemens, and Gramme 
the apparatus required had been so far improved that the 
electric light could be produced with as much certainty 
as gas light. On the question of relative cost we presented 
some calculations which went to show that the electric 
light need not cost more than one-twentieth part of the 
figure for gas lighting. We will not reproduce the 
arithmetic by which we arrived at this result. It may 
be deemed sufficient if we say that it was arrived at by 
charging nothing against the electric light for capital 
cost, distribution expenses, and profit, and by basing 
the cost on the coal consumed in the driving of a Gramme 
dynamo. These same factors were, however, taken into 
account in arriving at the comparative cost of gas lighting. 
On the score of expense, we argued, following this 
arithmetical demonstration, the gas companies had 
reason to tremble for the value of their shares. There 
was, however, another side to the picture. What of the 
relative convenience and suitability of the two systems ’ 
On this point we contended that so long as the electric 
light remained an intense and concentrated source of 
illumination it would continue to be suitable only for 
lighthouses, factories, and other public establishments. 
For private house illumination it would be entirely useless 
until some thoroughly effective means of diffusing the 
light rays emitted from the carbon points had been 
invented, until elegant little electric lamps had been 
produced, and until systems had been devised for laying-on 
light to every house by means of wires instead of by 
gas pipes. Electricity for domestic illumination would 
never, in our view, prove as handy as gas. An electric 
light would always require to keep it in order a degree 
of skilled attention which few individuals would possess. 
The sphere of domestic usefulness would always be 
exceedingly contracted. Elsewhere, however, the field 
for the employment of electrical illumination was 
sufficiently wide to give the gas companies ground for 
concern, particularly in view of the fact that it avoided 
a multitude of fire risks and did not cause contamination 
of the air. 





New Roap to WEyYBRIDGE.—A scheme to form a new 
approach to Weybridge from the direction of Chertsey 
has been approved by the Minister of Transport, who has 
made a grant to the Surrey County Council towards the 
cost of the works, which is estimated at nearly £83,000. 
The scheme includes the widening of the existing Chertsey— 
Weybridge road for over 300 yards west of College Bridge, 
the construction of a new road 1100 yards long as far as 
Balfour-road, Weybridge, the building of a new bridge 
over the Wey, and the widening of Balfour-road for nearly 
200 yards. In addition, College Bridge will be widened. 
These works, which are expected to take about two years, 
will provide a direct route about 1 mile long from the 
Addlestone road to Church-street, Weybridge, by-passing 
the existing road on the north side. With the exception 
of Balfour-road, the by-pass will be 80ft. wide, accommo- 
dating a 30ft. carriageway ; a footpath and grass verges, 
in addition to two 9ft. wide cycle tracks. Balfour-road 
will be widened to 64ft., and the lay-out will consist of a 
44ft. carriageway and two lOft. footpaths. To provide 
access from the by-pass to the present route a new bridge, 
25ft. wide, will be built to carry a spur road over the river 
Bourne. 
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Centreless Grinding Machines. 


Two sizes of a Scrivener grinding machine are illus- 
trated in the accompanying engravings, and we are 
indebted to Alfred Herbert, Ltd., of Coventry, agent for 
the machines, for the following particulars. 

In the No. 1A machine the grinding spindle housing, 
control wheel slide, workbase seating, and wheel truing 
slide are all combined in the top casting. Supporting this 
unit is a heavy rigid base divided inside by stiffening 
webs into separate compartments for the. main motor, 
pumps, starting gear, coolant tanks, and work drainer. 
The grinding wheel spindle is made of specially heat- 
treated high-tensile alloy steel and runs in plain bearings 
of such design that adjustment is provided without the 
disadvantages of split or taper bushes. End thrusts are 
taken by ball thrust races, provision being made for 
variations due to temperature changes. Lubrication is 
effected by means of a circulating system having pressure 
feed and gravity return. The control wheel spindle is of 
the same material and mounted on the same type of 
bearings as the grinding wheel spindle. It has positive 
end location by means of a double thrust bearing at the 
rear end of the spindle. The grinding spindle is driven 
through large section vee belts, and the control spindle 
through a special two-speed gear-box with lever change- 
over from working to truing speed. A vee belt running on 
a three-step cone provides three speeds for either range. 
Considerable thought has been devoted to the design of 
the work rest, upon which much of the simplicity of 
operation depends. The work plate is of simple rect- 
angular form and low in cost. Independent height adjust- 
ment is provided at either end. The guide plates are 
mounted on vertical pivots carried at the upper end of 
steel guide arms, which are, in their turn, pivoted on hori- 





zontal shafts passing through the work rest base. Adjust- 
ment to maintain the faces of the guides parallel with the 
wheel face is very simple. The guides can be set up indi- 
Nos. 1A and 1B. Nos. 2A and 2B. 
Capacity : 
Straight through, solid 


work subs ded jin. dia. « 18in. 4in. dia. x 12in. 
Ditto, hollow work .. L}in. dia. « 18in. 6}in. dia. * 24in. 
Plunge grinding, stan- 
dard wheels lin. dia. x 3in. 6}in. dia. x 6in. 
Ditto, wide wheels 6}in. dia. x 8in. 
Grinding wheel : 
Dia. x width, standard 12in. » 3in. 20in.  6in. 
Dia. x width, special Up to 8in. wide 
Diameter of hole .. din. 12in. 
Control wheel : 
Dia. and width, stan- 
dard .. F oe e+ Tim. X 3in 10in. x 6in. 
Dia. and width, special Up to 8in. wide 
Diameter of hole ... .. 3in 4in. 
Diameter and length of 
grinding spindle 2hin. < 22in. fin. x 34in. 
Diameter and length of 
control spindle... 2in. « 17}in. 2}in. x 30in. 
Max. opening between 
new wheels 2hin. 6in. 


Speed of grinding wheel ..._ 1800 r.p.m. 1200 r.p.m. 


Number of working speeds 


of control wheel Three Five 
Max. angle of tilt of control 

OME eae ces sce 3. ... 7 deg. 
Grinding spindle motor ... 5 H.P. 7+ SORE. 
Controlspindle motor ... 4 H.P. o.s)) EPP. 
Max. angle of truing slide 

for tapers... ... ... —10deg. + 10 deg. 


+10 deg. ..- —10 deg. 
Floor space occupied 3ft. 9in. x 4ft. 6in. 4ft. 9in. x 5ft. Gin. 
vidually to obtain correct alignment, and when the right 
setting has been obtained on the control side it is auto- 





matically maintained so that the face of the guide plates 
is always in line with the face of the control wheel irre- 
spective of the work diameter. After wheel truing 
operations the guide plates can be adjusted in pairs both 
on control and grinding wheel sides of the work by means of 
fine screws. The springs fitted to the guide arms are 
merely to assist in making the adjustments and have no 
bearing on the accuracy of the guide arm setting or working. 
Provision is also made for swivelling the whole of the work 
rest unit in a horizontal plane when required. 

The wheel truing diamonds are carried by a swinging 
arm which is lowered down between the wheels and 
traversed across their faces by hydraulic mechanism. 
The diamond holder is adjustable vertically so that the 
diamonds are traversed across the face of both wheels 
along the exact line of contact of the work itself. Depth 
of cut is controlled by a hand wheel and screw, the face 
slide being machined in the grinding wheel head itself. 
The wheels can be trued for tapers up to 10 deg. each way: 
The hydraulic mechanism is very easy to operate and 
consists primarily of a double-acting cylinder and a hand- 
operated reversing valve. The rate of traverse can be very 
finely regulated by means of dual needle valves in a few 
seconds. The standard ** A” type machine is fitted with 
a lead screw and a large hand wheel graduated in thous- 
andths of an inch. The feed screw is fitted with a device 
to compensate for any wearin the nut. <A plunge feed lever 
combined with sizing dead stop is built into the machine 
as standard and may be disconnected for setting or rapidly 
traversing the control head. The ejector is operated 
mechanically from the plunge feed lever and ejects the 
work simultaneously with the return stroke. It is finely 
adjustable for use as an in-feed stop when plunge grinding 
and the length of stroke is variable by means of a thumb 
screw at the front of the machine. 

Hydraulic and coolant pumps are mounted in the base 
of the machine. They are driven by a single vee belt 
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from the main motor. The hydraulic pump draws its 
supply from a large-capacity oil tank, the oil being 


filtered before reaching the pump. A controlled supply of 
oil is also circulated through the grinding spindle bearings 
by this pump. 

The No. 1B machine is similar to that just described, 
but in addition to the standard feed to the control head a 
fine feed mechanism is fitted having a hand wheel 
graduated in tenths of thousandths (0-000lin.). Both 
tools are fitted with 12in. by 3in. grinding wheels and 
7in. by 3in control wheels driven by 5 H.P. and } H.P. 
motors respectively. 

The No. 2A and B machines are of much heavier con- 
struction, fitted with 20in. by 6in. grinding wheels and 
taking work up to 6}in. diameter. The grinding wheel is 
driven by a 20 H.P. motor. The general design is very 
similar to that of the No. 1 machine. The control spindle 
is driven through a special two-speed geared motor unit 
with lever change-over for truing. Five working speeds. 
are available from 25 to 52 r.p.m. by means of pick-off 
gears. All gears are of heat-treated alloy steel and run 
in an oil bath. The 2B model is fitted with fine feed 
attachment capable of advancing the control head by 
U-000lin. The table on page 503 gives some technical 
particulars of the four machines. 








A Human Aquarium. 


A REMARKABLE building, described as a human aquarium, 
has recently been built by the French Office Nationale des 
Recherches et Inventions to the designs of its director, 
Monsieur J. L. Breton. The aquarium is intended to 
permit displays of fancy swimming under water, and also 
displays of diving apparatus in operation. It consists of a 
cireular basin some 40ft. in diameter and about 15ft. deep. 
The upper part of this basin is in the form of a truncated 
octagonal pyramid with a base about 25ft. in diameter 
and sides sloping inward at 45 deg. These sides are made 
of plate glass and permit spectators outside to see what is 
going on in the interior of the basin. 





top of the basin is a room accommodating the apparatus 
used in the basin. In this room a monorail crane is pro- 
vided, by means of which diving apparatus can be handled, 





A DIVER IN’ *THE BASIN 


The end portion of the rail of this crane is fixed to a revolv- 
ing ring so that the crane may be brought above any desired 





















































GENERAL ARRANGEMENT OF THE AQUARIUM 


Situated below the pyramidal portion of the basin isa 
dependent wall prolonging the pyramid. This wall is 
designed to leave a depth of 4ft. 3in. below its lower edge. 
It thus permits a certain amount of air to be caught in the 
space between it and the outer wall of the basin, the divers 
in which can breath without leaving the basin simply by 
putting their heads into the air pocket so formed. At one 
side of the basin a passage is arranged to communicate 
with stairs which lead out of the basin. The stairs and 
passage are provided at either side with a prolongation of 
the wall around the basin, and as a consequence divers 
without breathing apparatus can reach the air pocket by 
way of the stairs almost without having to stop 
breathing. 

Around the pyramidal section of the basin a gallery for 
the public is provided. Above_this gallery and above the 








ever, a heating installation has been provided. This heating 
installation is built in one with the filtering apparatus, 
which comprises a pump operated by a 6 H.P. motor, 
below the water level of the basin. This pump has an 
output of 11,000 gallons per hour. The purification of the 
water is effected by means of aluminium sulphate, soda, 
and chlorine. After chemical treatment the water is run 
through sand filters, which remove all the solid impurities, 
and after filtration it passes to the heating plant. This 
plant is composed of a tube 13}in. in diameter by 
9ft. 10in. long. In the cover of this heater there are pro- 
vided sixteen insulated connections for the heating coils. 
These connections are joined internally in pairs by a series 
of eight steel bars, 0-27in. in diameter and 16ft. 5in. long, 
bent into a U shape. Each of these resistance bars is 
connected to a 5-kW transformer, which steps down the 
normal 220-volt current to 12 volts. By these means all 
the eight resistances, or any desired number of them, can 
be used for heating the water. 

The lighting installation includes, not only the ordinary 
projectors mentioned above, but an installation of Wood’s 
light and an arrangement of rainbow colours. The whole 
of the lighting installation had to be carried out with 
great care,'as the danger of water getting into the con- 
nections is considerable. Each of the lighting circuits is 
provided with four projectors, the colours being white, 
green, red, and blue. The white and green projectors have 
300-watt lamps, the red 500-watt lamps, and the blue 
1000-watt lamps. The control of the different circuits is 
governed from a switchboard. The “ rainbow ”’ system is 
a special one, whereby, through motor-driven dimmers, 
the circuits of coloured lights can be turned on and off 
successively to give the whole range of possible colour 
combinations. All the wiring of the system is carried out 
in “‘ Pyrotenax ” cable of a type similar to that described 
in our issue of October 22nd. 

The basin equipment also includes a complete telephone 
system, by which communication between the divers in 
the basin and the control desk can be maintained. In 
addition, loud speakers are provided in the public gallery, 
whereby explanations of what is going on in the basin 
can be given. The aquarium permits, not only the showing 
of very unusual sub-aquatic displays and displays of sub- 
marine life, but also the carrying out of various tests, such 
as under-water welding. Some curious effects are obtained 














TOP OF BASIN SHOWING 





INSPECTION WINDOWS 











part of the basin. At the upper edge of the basin a series 
of forty-eight electric projectors arranged in four circuits 
is provided for lighting the basin. A further set of pro- 
jectors is arranged round the outer wall of the air pocket, 
so that they, too, are out of the water. 

In order to maintain the air in the air pocket compressed 
air is admitted from a main. The excess air is carried off 
by a separate conduit. To make the water in the basin 
comfortable for the divers it is heated to about 77 deg. 
Fah by means of a steam heating plant when the basin is 
filled. Once the water has been heated the amount of heat 
required to keep it at its original temperature is very 
slight, because since the basin is underg1ound the heat losses 
are very low. To keep up the temperature the heat pro- 
duced by the lamps alone would be sufficient if they were run 
for asufficient length of time. To be on the safe side, how- 


LOWER PART OF BASIN 





SHOWING AIR POCKET 


by means of the Wood’s light, which renders many of the 
objects under the water luminescent. 








Swamp LanD Recovery IN U.S.S.R.—For some years 
past the Soviet Government has been working on the 
recovery of the Colchis swamps on the Black Sea. The 
swamps cover an area of 550,000 acres and up to the present 
40,000 acres have been recovered. From the mouth of the 
river Rion nine parallel canals have been dug and on both 
sides of the river and its tributaries some 280 kiloms. of 
embankments are being built. Canals are also being cut 
on the mountain slopes to intercept flood waters and 
divert them into the nearest river. 
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Rail and Road. 


ACCIDENT TO THE BrussEets—CaLais Express.—The 
driver and fireman were killed on Monday, November Ist, 
when the express from Brussels to Calais was derailed 
just outside the latter town. The engine and tender and 
leading coach were derailed and overturned, but no 
passengers were injured. 


Private Hire or Raricars In AvstRALia.—-According 
to a note in the Railwuy Gazette, the Victorian Railways 
have introduced a private railcar which may be hired at 
a cost of ls. per mile. The railcar is actually a chauffeur- 
driven saloon motor car fitted with flanged wheels, and it 
may be hired for journeys to anywhere on the Victorian 
railway system. 


RaiLway ELEcTRIFICATION IN THE U.S.S.R.—With the 
completion of the electrification of a 184-kilom. long 
section of railway between Goroblagodatskaya and Chuso- 
vaya, the whole of the railway between Sverdlovsk and 
Kizil in the U.S.8.R. has been electrified. This line, 
which has a total length of over 600 kiloms., is of consider- 
able economic importance in the Urals. 


THE Roaps oF THE WorLD.—A report of the Highways 
Committee of the Automobile Manufacturers’ Association 
of the United States reviews the present position of road 
construction throughout the world. It is estimated that 
last year there were 9,900,000 miles of roads in the world, 
an increase of about 50 per cent. since 1929. It is also 
stated that there are nearly 40 million motor road vehicles 
registered. 

Roap Buripine Scuemes.—The Minister of Transport 
proposes to spend nearly 44 million pounds on road im- 
provements throughout this country, with as little delay 
as possible. It is stated that about 34 million pounds will 
be spent on the provision of new by-pass roads, and the 
entire cost of the schemes now approved will be met by the 
Road Fund. Thirty-seven by-pass schemes are under 
consideration. 


TRAFFIC CONTROL aT PiccapILLy Crircus.—On Monday, 
November 15th, a system of automatic traffic control 
signals is to begin operation in Piccadilly Circus. Three 
control boxes will regulate each of the three main streams 
of traffic, and these boxes will, in turn, be regulated by a 
main automatic control box. About 48,000 vehicles use 
this junction every twelve hours, and it ranks the sixth 
of London’s busier crossings. 


Worup’s Lanp Speep Recorp.—In an attempt to set 
up a new land speed record on Thursday, October 28th, 
Captain G. E. T. Eyston succeeded in covering one mile 
at a speed of 309-6 miles an hour. The official speed 
record was not broken, as the run was only made in one 
direction, the attempt being abandoned on the return run 
as @ result of clutch trouble. When repairs are made a 
further attempt is to be made by Captain Eyston. 


New Inpian Raitway BripGe.-—It is reported that the 
new Assam-Bengal railway bridge across the river Meghna, 
at Bhairab Bazar, is now practically completed. The first 
goods train passed across it early in September, and the 
bridge will be officially opened in December. It consists 
of seven midstream spans, 336ft. long, and six approach 
spans, 105ft. long, and is a metre-gauge, single-line bridge 
with no pedestrian crossing. It will facilitate transport 
between the Dacca and Chittagong divisions of the system, 
as hitherto all passenger and goods traffic has had to be 
ferried across the river. 

An AMERICAN Roap EXPERIMENT.—It is reported that 
a section of road 150 miles long of the Minnesota State 
highway system has been adapted for research to determine 
the most effective methods of traffic speed zoning. About 
500 experimental! signs in various sizes, colours, and types 
of lettering have been installed and speed zones are posted 
for 30, 45, and 60 miles an hour, according to varying road 
and traffic conditions. The object of the experiment is 
to ascertain the reaction of as many drivers as possible to 
the speeds posted, the legibility of different signs, and the 
efficacy of other methods of traffic regulation used in 
the State. 


RatE REDUCTIONS ON THE CEYLON GOVERNMENT 
RatLways.—From October Ist considerable reductions 
have been made in the rates for passengers and goods on 
Ceylon Government Railways. This is the main sugges- 
tion of the sub-committee appointed to report on the 
financial aspect of the Transport Commission recommenda- 
tions accepted by the Executive Committee of Com- 
munications and Works. Reductions will be made, not 
only in regard to the lines recommended to be closed down 
by the Commission, but also others which have not been 
paying. In all cases, the reduction will be considerable 
for distances over 50 miles. 


New CaNapiAn Locomotives.—tThe first of thirty new 
4-6-4 type semi-streamlined locomotives, for high-speed 
service with long-distance trains, has been completed by 
the Canadian Pacific Railway at its Montreal locomotive 
works. The new engines incorporate a number of the 
features of the company’s “ 2800” class locomotives, 
and their leading particulars are as follows :—Cylinders, 
22in. diameter by 30in. stroke ; coupled wheels, 6ft. 3in. 
diameter; coupled wheel base, 13ft. 2in.; combined 
heating surface, 5501 square feet ; grate area, 80-8 square 
feet; boiler pressure, 275 lb. per square inch; total 
engine weight, 163 tons 8 ewt.; tractive effort, 45,000 Ib. 
Five of the engines are to be fitted with boosters, and they 
will have a maximum tractive effort of 57,000 Ib. 


CuaRING Cross BripcE.—The question of London’s 
bridges was dealt with by Mr. H. S. Goodhart-Rendel in 
his recent Presidential Address before the Royal Institute 
of British Architects. He said that the rebuilding of 
Waterloo Bridge in the position, form and dimensions now 
agreed upon would probably prove one of the curiosities 
of history. From the town-planner’s point of view, it 
seemed to him an entertaining caprice, but a costly one. 
The problem of Charing Cross Bridge was a problem not 
of a bridge, but of its approaches. When some years ago 
various proposals were hotly discussed, a great many 
foreign considerations were dragged into the argument— 
for the moving of the railway and the re-establishment of 
the railway terminus had no essential bearing on the 


Miscellanea. 


Woop Stave SEweR Prirres.—Creosoted wood stave 
sewer pipes varying in diameter from 3ft. to 5ft. 6in. 
have been in service in the borough of Manhattan, New 
York, since 1893. Some of the pipes have been removed 
because of pier renewals, but none as a result of decay or 
marine growths. 


Wortp Trn Consumprion.—During the twelve months 
ended August last the world consumption of tin is given 
as 175,580 tons. The quantity used during the period in 
the United Kingdom amounted to 25,742 tons. The world 
output of tinplate totalled 4,113,000 tons, as compared 
with 3,373,000 tons during the previous year. 


WorLp’s STEEL Propvuctrion.—According to the 
statistics of the American Iron and Steel Institute, nearly 
70 million gross tons of steel ingots and castings were 
made in the world during the first six months of this year. 
Of that amount, nearly 30 million gross tons were produced 
in the United States. The other two largest steel pro- 
ducers during the period were Germany, with 9,398,000 
tons, and the U.S.S.R., with 8,612,000 tons. 


Proposep Etecrriciry ScHEMES IN MysorgE.—The 
Government of Mysore proposes to begin work shortly 
on a hydro-electric scheme estimated to cost three-quarters 
of a million pounds. A dam is to be built across the river 
Shimsa, near Sivasamudram, and @ power station will 
be built some 10 miles from the town. A reservoir is also 
being constructed in the same neighbourhood in connection 
with the Krishnaraj Sagar dam irrigation scheme. Another 
scheme is also under consideration at the Jog Falls in 
Mysore. 


Mera SUPPLIES OF THE WoRLD.—Mr. F. O. L. Chorlton, 
in the course of his Presidential Address to the Manchester 
Association of Engineers, referred to the exhaustion 
of the world’s metals. He said that the world was already 
within measurable distance of the end of its usable iron 
ore, and although it would be possible to dispense 
with iron and steel, it would be at the cost of reduced 
efficiency. The same situation might arise with a number 
of the other useful metals, but, he added, the various 
aluminium alloys would no doubt take their place, and 
aluminium compounds formed one of the commonest 
constituents of the earth’s surface. 


RESEARCH IN Mines.—In his Presidential Address to 
the South Staffordshire and Warwickshire Institute of 
Mining Engineers, Mr. E. Rowley suggested that the 
research associations, with the co-operation of the Safety 
in Mines Research Board, should acquire one or more 
actual working mines and put into practical operation 
their considered methods of safe working. Experiments 
should then be carried out with the various types or 
systems of support, haulage, and other matters requiring 
attention with a view to solving or reducing the dangers 
inherent in mining. He considered that such a mine or 
mines should be supported by all interested in mining, 
including the Government, the owners, and the men. 


Coat HYDROGENATION IN JaPan.—Of the 1071 million 
gallons of motor spirit consumed each year in Japan, 
about 9 per cent. is home produced. With a view to 
making the country to some extent independent of foreign 
supplies, the Japanese Government has adopted a seven- 
year plan for the development of hydrogenation plants 
in that country and Manchuria for the production of 
220 million gallons of motor spirit and a similar quantity 
of heavy oils annually. According to Iron and Coal 
Trades Review three processes are to be adopted: Direct 
liquefaction to give 132,500,000 gallons of motor spirit 
and 103,000,000 gallons of heavy oils; synthesis, 
85,800,000 and 46,400,000 gallons respectively, and low- 
temperature carbonisation, 7,920,000 and 112,400,000 
gallons respectively. A sum of 773 million yen has been 
allocated for the working out of these plans. 


THe SurrAce or TrxpLate.—During the manufacture 
of tinplate there is a short period when molten tin and 
grease films are draining off the sheet. This period is 
too short for any large change in the distribution of the 
tin to occur, but there are local effects which are responsible 
for the production of normal and potential pores. By 
applying surface tension and viscosity theory to the 
problem, Dr. Bruce Chalmers has provided an explanation 
of the processes of pore formation. When, for any reason, 
there is a small non-reactive spot on the steel sheet, the 
layer of molten tin tends to bridge it, but when the spot 
is over a certain size the film of tin breaks and forms a 
pore. Theoretical considerations show that unless the 
diametér of the non-reactive spot is greater than 0-6 of 
the local thickness of the tin coating, a normal pore cannot 
be formed. Potential pores are formed when the drops 
of grease collecting from grease lines during the drawing 
of the sheet form cups in the tin coating sufficiently deep 
to expose the tin-iron compound beneath. The theoretical 
discussion and practical confirmation are contained in a 
recent technical publication of the International Tin 
Research and Development Council. 


METAL-SPRAYED JOURNALS.—Some interesting facts 
in connection with the building up of worn journal bearings 
with sprayed metal were given in a recent paper by Mr. 
H. Shaw. Tests carried out to investigate the frictional 
and load-carrying properties of metal-sprayed steel shafts 
running in white-metal bearings on a friction-testing 
machine showed that the coefficient of friction of the 
sprayed steel is lower than that of the ordinary steel at 
all loads (except below 400 lb. at 261ft. per minute) by 
amounts varying from 5 to 30 per cent. Tests under 
working conditions were made on the crankshafts of 
twenty-two different engines, of which five were from 
private motor cars. The crankshafts were reduced on 
half the journals and sprayed with steel to a thickness 
of about yin. Checks of the wear on the metal-sprayed 
journals and on the ordinary journals were made over 
running periods of 1000, 5000, 10,000, and 15,000 miles, 
and in no ease did the wear on the sprayed journals 
exceed that on the ordinary journals. The difference 
in the thickness of metal spraying appeared to have no 
influence on the wear. The most remarkable effect of 
the metal-sprayed journals was that the wear on the 
contacting bearings was much less than on those contact- 





imperative need of a road bridge at this point on the river. 





Air and Water. 


Arr Trarric ControLt.—An Air Ministry control staff 


has been established at Manchester Aerodrome, and 
another is to be set up at Portsmouth Aerodrome. 
New Imperran Arrways Arrpeort.—On Monday, 


November Ist, Imperial Airways opened its new airport 
at Saint Nazaire. It is to be used as a port of call for 
flying boats on the England to South Africa and England 
to Australia air routes. 


New British MiIneswEerer.—On Thursday, October 
28th, the new minesweeper ** Seagull ’’ was launched at 
Devonport Dockyard. This ship, which has a displace- 
ment of 875 tons, is the first all-welded vessel to be con- 
structed for the British Navy. 


SHIPBUILDING IN ScortisH Yarps.—During October 
thirteen ships were launched from Scottish shipyards, 
but only two orders for new vessels were placed. Eleven 
of the launches aggregating 50,418 tons were made on the 
Clyde and of these ships, four of 12,395 tons displacement 
were warships. 


A New Are Mar Service.—A new air mail service to 
the Shetland Islands is to shortly be inaugurated by 
Allied Airways, Ltd. The service will be between Dyce 
Airport, Aberdeen, and Sumburgh Airport, Shetland, on 
three days a week during the winter and every week-day 
during the summer months. 


THE New CamBripGE AERODROME.—The Fen Ditton 
Aerodrome, which has served Cambridge for the past 
eight years, has been closed down. Its place has been 
taken by a new aerodrome at Teversham Corner, on the 
Newmarket road. The new aerodrome is not yet quite 
finished, but when completed it will give runways of over 
1300 yards in all directions. 


New York Arrport.—It is announced that the cost:of 
the proposed New York airport at North Beach will be 
nearly 15 million dollars. For land machine administra- 
tion there will be a large central building and six hangars, 
and a smaller administration building will deal with 
seaplane activities. The project involves the laying out 
of three 4000ft. long runways and the filling in of Rikers 
Island channel. 

New Ferry ror Tay Service.—The Tay Ferries 
Committee has approved the construction of an oil engine 
driven ferry boat with Voith Schneider propulsion for the 
Dundee Harbour Trustee’s service between Dundee and 
Newport (Fife). The vessel will have the same general 
dimensions as the paddle steamers now in service, but will 
have an increased vehicular capacity of forty-five, as 
compared with the present capacity of twenty-six vehicles 
on the existing ferry boats. 


SHIPBUILDING IN Britain.—Sir Samuel Hoare, the Home 
Secretary, said in the course of a recent debate in the 
House of Commons that great as was our naval programme, 
the actual tonnage of merchant shipping was three times 
greater than at any period since the war. He added that the 
amount of merchant tonnage under construction in British 
shipyards at the end of September was 184 per cent. more 
than at the same time in 1931, whilst the amount of 
British shipping laid up was 97 per cent. less. 





British Tramp SxHrpprnc.—Addressing the staff asso- 

ciation of Lloyd’s Register, Lord Essendon recently said 
that the foundation of the modern British mercantile 
marine was the tramp ship. He pointed out that reference 
to the register of the society showed that in 1914 there 
were 18,800,000 tons gross of shipping on the United 
Kingdom register, excluding that owned in the Colonies, 
out of a world total of 45,400,000 tons. To-day the com- 
parable figure was 17,400,000 tons out of a world total of 
65,300,000 tons. 
Crviz AERODROMES.—The Executive Council of the 
County Council’s Association has received a letter from 
the Air Minister stating that he feels that the civil aero- 
dromes of this country should not be planned on lines 
enabling them to be used for defence purposes. The needs 
of the Royal Air Force, on the one hand, and civil aviation, 
on the other, were, it was stated, sufficiently diverse as 
regarded situation and operation to render undesirable 
any attempt to plan for the provision of aerodromes meet - 
ing both forms of activities. 





. 


Fatmoutax Docxs.—The construction of a new dry 
dock, 550ft. by 75ft., has recently been completed at 
Falmouth. It has been built on the site of a smaller dock 
which had become obsolete. The berthing accommoda- 
tion of the port has also been considerably increased by 
the completion of a 600ft. long wharf on the western arm 
of the port works. The improvements to the port have 
included the dredging of over 6,000,000 tons of material 
from the inner harbour, increased oil storage facilities, a 
number of new cranes on the wharves, and four powerful 
new tugs. 

Untrep Srares Surppinc.—At the annual American 
Merchant Marine Conference it was stated by Mr. A. M. 
Tode that it would be necessary for the United States 
Government to spend about 40 million dollars annually 
for the proper development of that country’s merchant 
marine. The last Pacific Coast maritime strike cost the 
industry about 300 million dollars, and the simultaneous 
strike on the Atlantic Coast about another 100 million 
dollars. Continuing on the subject of strikes, Mr. Tode 
said that the two months’ strike in the New York ship- 
yards last summer cost ship repairers and labour between 
4 and 5 million dollars. 


Wi114amM Doxrorp anp Sons, Lrp.—At the annual 
general meeting of William Doxford and Sons, Ltd., it 
was stated that during the year ended June 30th last 
the company delivered eleven complete motorships with a 
total deadweight tonnage of 100,895 tons. At present 
the firm has fourteen ships, totalling 120,000 tons, on 
order, or in course of construction. Engines totalling 
22,800 B.H.P. were installed during the year in ships 
built by the firm and twelve sets of engines totalling 
35,100 B.H.P. were supplied for other ships. In view of 


the fact that the firm’s engine-producing capacity is taxed 
to its utmost to produce sufficient numbers of engines, it 
is to spend £90,000 on extensions and additional equip- 
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THE ENGINEER IN THE TROPICS. 


Ir is undeniable that but little scientific research 
work has been done in order to discover the laws 
which govern the natural phenomena in tropical 
regions when they differ in great degree from those 
which obtain in countries where most scientific 
research has been conducted. Yet one-third of 
the land area of the earth lies within the Tropics, 
and it is apparent that one of the greatest problems 
of this age is the acceleration of the means of 
utilising the gifts which Nature has so bounteously 
provided for mankind in those humid places 
where vegetation grows rapidly and luxuriously, 
and where the probability of obtaining mineral 
resources is a factor which should also stimulate 
constructive efforts. We can only make efficient 
use of the Tropics by increasing our knowledge of 
the ways of Nature in those regions. 

A great deal has been done; but much more 
remains to do. The two great deterrents to the 
economic development of tropical areas are 
deadly diseases and an enervating climate. They 
are continuously under the attack of scientists. 
In a recent issue (July 2nd, 1937) we published 
details showing how doctors and engineers had 
been able to reduce, enormously, the dangers of 
infection by mosquitoes. Nevertheless, medical 
science has so far been unable to set a limit to the 
dangers to health caused by these and other 
insects in tropical lands; but, let it be said to 


its honour, it has made the probability of 
ilmess from these causes very much less 
when certain precautions to guard against 


infection are taken. Again, the engineer has, in 
recent years, developed a new branch of applied 
science for counteracting the enervation of the 
Tropics. An engineering correspondent who has 


worked for a quarter of a century in the Tropics 





conditioning and the household refrigerator will 
in time have a most remarkable effect upon the 
economic development of tropical regions. He 
adds that the mechanical production of cold, which 
is now applied to the removal of excessive moisture 
in the atmosphere and the preservation of food, 
will soon become one of the greatest aids to human 
health and efficiency devised by man. He suggests 
that these methods of providing an ideal and 
manufactured atmosphere within buildings, and 
of preserving food, in. conjunction with other 
engineering and medical work, will ultimately 
enable Europeans to be as energetic and healthy 
in the Tropics as they are in their own countries. 
There are, however, many other problems for the 
engineer in the Tropics that await solution. The 
description of the astonishing effects produced 
on land and sea by typhoons and tornados, 
described on page 497, remind us that we have 
not yet obtained sufficient knowledge to control 
the effects of these terrific dynamic forces let 
loose by Nature. Since 1805 mariners, and others, 
have used the scale devised by Admiral Beaufort, 
and known by his name, which gives the relation 
between the force of the wind and the effects 
produced. The scale states that a wind velocity 
of 64-75 “is very rarely experienced ” and “is 
accompanied by widespread damage.” Yet 
wind velocities exceeding 130 m.p.h. are not 
unusual in the Tropics. The Beaufort scale pro- 
vides figures for dry air at 33ft. above the ground. 
The effect of high velocity winds at higher altitudes 
remains to be recorded, and also the influence of 
tropical rains during these storms upon ships and 
structures. Not the least astonishing results 
obtained in recent years as a result of experi- 
ments is knowledge of the very high values of 
negative pressures, or suction effect, on structures 
during high wind velocities. The hydraulic 
engineer has, also, a tremendous field for research 
and practical work in tropical regions, which are 
in places afflicted either by excessive rainfall with 
resulting floods, or by very little rainfall with the 
inevitable consequence of arid land. The 
tremendous and sudden increase in the volume 
of rivers during a rainy season cannot be guarded 
against by primitive methods ; but we have not 
yet accumulated sufficient knowledge to enable 
us to determine the most satisfactory methods 
of dealing with the huge volumes of silt deposited 
by rivers and the great increase in the volumes 
of the rushing waters which have so often 
devastated huge areas of cultivated land. Problems 
of this nature, concerning such rivers as the 
Mississippi, for example, remain unsolved. There 





are also enormous areas of swampy land awaiting 
drainage before they can be cultivated. If we 
consider in detail what has been accomplished 
by hydraulic engineers working in India, Egypt, the 
United States, China, and other countries in 
connection with water conservancy, irrigation, 
flood prevention, and water power utilisation, 
we can be sanguine of a very great extension in 
this type of work in tropical regions in no distant 
future. When first Europeans visited those far 
countries any knowledge acquired was obtained 
almost entirely by observation. In this century 
the technique of those engaged upon the adminis- 
tration, and the development of tropical lands, 
includes experiments and a great deal of con- 
structive engineering science which is gradually 
enabling us to increase the economic development 
of these lands and to raise the standard of the 
life of the natives. 

It would, of course, be grossly unfair to say 
that the engineer has lagged behind the Empire 
builder in devoting attention to the problems of 
tropical lands, for where he has been called upon 
to work he has left valuable evidence of his skill. 
It would seem, however, that the time has arrived 
when much more attention should be given to 
engineering experiments and research on problems 
presented to man only in the Tropics. Medical 
research has been productive of results whose 
value to residents in the Tropics it is impossible 
to overestimate. In London, and in Liverpool, 
there are admirably equipped Schools of Tropical 
Medicine. Useful engineering researches and 
experience in America, India, and in recent years 
in China, have been mainly concerned with 
hydraulic problems, such as flood prevention 
and irrigation, in tropical regions. It is seldom 
that our technical societies have the opportunity 
to discuss papers dealing with engineering problems 
in the Tropics. Those who have carried out 
constructive work in enervating climates have 
often become the victims of their environment 
and possibly have been unable to devote time 


suitable for presentation to engineering institu- 
tions. It is, however, chiefly by the printed 
records of experience and experiments that 
progress in applied science continues. There is 
a great field awaiting cultivation by the engineer 
in the lands near to the Equator, and a splendid 
opportunity for scientific research work in those 
regions. 


The Mind of a Mathematician. 


To the non-mathematical, the mathematician 
is almost a complete mystery. This lack of 
understanding is to be regretted from the stand- 
points of both parties. It prevents those who are 
not mathematical from taking proper advantage, 
when they require it, of the aid which the mathe- 
matician, rightly approached, can render them. 
In the mathematician it encourages the perpetua- 
tion of that spirit of aloofness which led Plato 
to forbid anyone ignorant of geometry to enter 
his academy. The popular conception of a mathe- 
matician pictures him as a being largely unprac- 
tical who, abstracting himself from the cares 
and passions of ordinary life, dwells in a rarefied 
atmosphere of useless unrealities. In a few 
instances this generalisation seems to accord with 
fact but its truth, when it is true, is, more often 
than not, a reflection of the individual’s bodily 
or mental health or of his external circumstances 
and not of the fundamental fact that he is a mathe- 
matician. In some respects Fermat fulfils the 
popular conception of a mathematician. He is 
best known for his studies on the theory of 
numbers and for his famous “last theorem ” 
which after nearly three hundred years still awaits 
proof. Of all the subjects to which mathematicians 
devote their attention the theory of numbers 
seems—at least to the non-mathematical mind— 
to be the most remote from useful reality. Yet 
Fermat, an eminently sane man, devoted his 
brilliant analytical faculties and much of his 
time to it. He was not however a professional 
mathematician. He was a jurist of the French 
Courts and Parliament. Mathematics was merely 
the hobby of his leisure hours. What Fermat 
lacks as a fully typical example of the popular 
conception of a mathematician, Pascal, founder 
of the theory of probability, appears to provide. 
His character and mode of life however were not 
the results of his mathematical leanings but of 
the insomnia and dyspepsia from which he suffered 
throughout his short career and of the religious 
mysticism which at an early age descended 
upon his brilliant, ill-balanced mind. The histories 
of these and a few other mathematical celebrities 
speciously fulfil, in part or in whole, the terms 
of the popular conception of a mathematician. 
They are exceptional in that respect. On the 
whole it is probable that farmers, sea-captains, 
politicians and plumbers possess the traditional 
characteristics of their respective callings much 
more markedly than do mathematicians. 

Let us dip lightly into the biographies of some 
celebrated mathematicians as presented to us 
in an excellent recently published work, “ Men 
of Mathematics ’’ by Dr. E. T. Bell, the Professor 
of Mathematics at the California Institute of 
Technology. As an illustration of detachment 
from worldly surroundings the famous and familiar 
story of Archimedes’ death at the siege of Syracuse 
seems to epitomise for all time the popular view 
of a mathematician. He was slain by a Roman 
soldier who had found him absorbed in a geo- 
metrical problem which he had traced on the 
sand. Archimedes was not mersrbtctaeh the single- 
minded philosopher of the abstract suggested 
by this tale of his death. Before oH died he had 
given a thorough demonstration of the practical 
value of his science by constructing new forms 
of catapult and other mechanical devices which 
had defeated the efforts of the Romans to take 
Syracuse by frontal assault. Descartes was a 
dreamy, lie-a-bed boy and was inspired towards 
the invention of analytical geometry by three 
visions in the night. The practical development 
of the subject falls however to a later period of 
his career when, for his profession, he was a swash- - 
buckling soldier and, for his private amusement, 
a philanderer. More than once the sword or 
bullet of an enemy and the dagger of an assassin 
came near to altering the history of that branch 
of mathematics with which bis nameis imperishably 
associated. Both Leibnitz and Laplace, in addition 
to endowing mathematics with some of its most 
brilliant discoveries, attained high and powerful 
political positions, the one under the Elector of 
Mainz and the Duke of Brunswick and the other, 
a century or so later, under Buonaparte. The 
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—and the profitable disregard for integrity 
which they manifested while holding them— 
is incompatible with the idea that mathematicians 
are never men of the world. Monge, the abandoned 
foundling who invented descriptive geometry, 
resigned his professorship, at the instance of the 
-revolutionary mob, to become Minister of the 
Navy and the Colonies in 1792. So well did he 
accord himself with the turbulent spirit of the 
time that he escaped the guillotine when it 
threatened to end his career and lived to become 
the respected friend and confident of Napoleon. 
Kronecker in his youth abandoned his mathe- 
matical studies to take charge of the financial 
and farming inheritance left him by his uncle. 
He proved himself an able man of business and 
at the age of thirty his affluence was such that he 
could devote the rest of his life to mathematics. 
Years later his story was repeated, up to a point, 
by a young American student in Germany. He 
showed every promise of becoming a great mathe- 
matician but against the pleadings of his professors 
he decided to give his talents to finance. The 
world came to know him as John Pierpont 
Morgan. Among our own countrymen Newton 
provides an outstanding example illustrating 
the shallowness of the common conception of a 
mathematician. At the age of fifty-four he was 
appointed to reform the coinage and three years 
later he was made Master of the Mint. He took 
the work seriously and was one of the best Masters 
the Mint ever had. Sir Christopher Wren’s fame 
as a mathematician has been all but forgotten 
in his fame as an architect. Cayley and Sylvester, 
both born to be great mathematicians, earned their 
livelihoods at the law for a number of years. 
Lord Kelvin was at least as able in commercial 
business as he was in the application of mathe- 
matics to physical problems. 

These few instances serve to show that mathe- 
maticians as a class are not distinguished by 
inability to apply themselves to practical worldly 
ends. Some other common illusions concerning 
them, and two in particular, ought to be dis- 
carded. That they are essentially tidy in their 





habits of work can be disproved by historical 
evidence. Euler between the first and second 
calls to dinner would dash off a mathematical 
paper and throw it upon a growing stack of manu- 
scripts from which the printer at irregular intervals 
would remove the topmost for composition 
regardless of chronological order. Poincaré dis- 
played a somewhat similar characteristic in his 
manner of transferring to paper the products of 
his thought. Our own recollection of Sir George 
Greenhill brings to mind a room in Staple Inn 
and its occupant at a table littered with books, 
papers, models and breakfast dishes. That mathe- 
maticians when at work require tranquillity and 
temporary freedom from the distractions of the 
flesh and the world is another popular conception 
which is not substantiated by historical fact. 
Leibnitz wrote many of his voluminous mathe- 
matical papers while jolting along the roads of 
Germany on the political errands of his princely 
employers. Archimedes practised his mathe- 
matics during a seige, Descartes was not disturbed 
by the tumults of a military camp, Pascal, Riemann 
and Abel continued to work in spite of ill-health 
and pain, the greatest distraction of all. What 
then remains to distinguish the mathematician 
from those who are not mathematical? The 
seeming simplicity of the answer disguises its 
significance. The ability to recognise and reject 
the irrelevant, to shut it out from the mind as 
if it did not exist; the ability to recognise that 
which is relevant, to see its various aspects and 
bearings and to reason clearly and correctly on 
all the relationships involved; in these mental 
characteristics, and not in the mere surface mark- 
ings which the popular conception emphasises, 
we may find a common key to the minds of the 
great mathematicians. They are rare charac- 
teristics, far rarer than most of us are wholly 
willing to admit. Their possession is not how- 
ever confined to mathematicians. Others share 
them and have risen to greatness on them. They 
are the common possession of great mathe- 
maticians, great poets, artists and musicians-——and 
great engineers. 








Lubrication and Lubricants. 
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(Continued from page 480, October 29th.) 


HE Report on the papers for Group III, Industrial 

Applications, of the Conference on Lubrication was 
prepared by 8. J. M. Auld and E. A. Evans, and is 
reprinted below. 

If we can regard all the papers in Group III as 
a narrative, and the individual papers merely as 
chapters written by several authors, we shall obtain 
a comprehensive idea of the subject as a whole. In 
this way we shall arrive at the conclusion that the 
discussion must be on Industrial Applications, and 
not necessarily on individual papers. We have had 
this point of view in mind when preparing this 
Report, but we have had to make one exception. 
Hanocq’s! paper on ‘“ The Experimental Study of 
Ball and Roller Bearings ” does not quite fit into the 
narrative. Our opinion is that it might have received 
even greater consideration in Group I, because it 
is so closely connected with his paper in that group. 
It does, however, form a very useful link between 
Group I and Group III. _ 

A decade back it seemed hardly likely that the 
use of grease in modern lubrication practice would 
persist. To-day, it is being used in ever-increasing 
quantities. The reasons are that by virtue of its 
solidity grease for many purposes has a big advantage 
over oil, and that up-to-date methods of design and 
manufacture can ensure efficient and standard pro- 
ducts having little relationship to the haphazard 
greases of the past. 

Catterall and Maitland’s* survey is important 
because it shows this trend clearly, and will convey 
to many people the need for according full recognition 
to a form of lubrication of which they may have been 
only somewhat vaguely aware. 

In various parts of the world, for example, large 
rolling mills are being erected in which very elaborate 
systems of grease lubrication are being incorporated. 
Grease may be delivered continuously and regularly 
by means of mechanical lubricators to points 1000ft. 
distant. 

Anti-friction bearings also are calling more and 
more for various and suitable greases. Such products 
must be developed to meet particular requirements, 
for it would be unadvisable, of course, to use for ball 
or roller bearings a grease which had not been pre- 
pared specially for the purpose. 

Theoretically, ball, roller, and needle bearings 
require little lubrication ; indeed, to use Cooper’s* 


words, ‘ the ideal is an oil mist.” In practice, how- 
ever, an oily atmosphere is insufficient, so that oils 
of various types are used, as in other forms of metal 
bearings. First of all, it must be realised that there 
is always slight deformation of the metal due to the 
loads carried and a small amount of sliding friction. 

In needle bearings, the needles are revolving in 
opposite directions, thus causing sliding friction. 
Such forms of friction are revealed in heat, which, 
if not removed, would cause damage. [If oil is applied 
by one of the recognised methods, the frietion is 
reduced and the heat minimised. 

But, if oil, as expressed also by Richardson, 
is the ideal lubricant, why use grease ? The answer 
is to get simpler retention designs and maximum 
protection. Anti-friction bearmgs are made very 
accurately, and whatever upsets their accuracy 
and finish militates against their advantages. Rusting 
must be prevented and anything which may cause 
abrasion kept out. The simplest way to effect this 
exclusion is to fill the bearing and a suitable part 
of the housing with grease. Bearings when in service 
inhale and exhale. If the air space is large much 
dust and moisture can be inhaled, but if the air space 
is limited and the metal surfaces are covered with 
grease little damage can result. 

When using grease the most careful selection is 
necessary ; it is a fact, of course, that all anti- 
friction bearing makers exercise great vigilance in 
this direction. It is little wonder, therefore, that 
they are difficult people to satisfy, both in the choice 
of lubricants and the manner in which they are 
applied. The ease with which these bearings operate 
tempts us, sometimes to our cost, to leave them 
unattended. Grease must be added from time to 
time, but it is important that the housings be’ not 
packed too full. 

Although there is no paper dealing with miniature 
ball bearings, we should like to point out that much 
interest is being taken in the bearings with an overall 
dimension of 1-5mm. which are on exhibition at 
the Science Museum. 

Allied to grease lubrication is the application of 
viscous emulsions. These emulsions resemble greases 
in some respects, but differ essentially from them in 
their larger water content. In the cold drawing of 
steel tubes, where it is necessary to lubricate the die 





and the mandrel, neither grease nor a soluble oil is 





suitable, but a soda-base type of grease emulsified 
with water is proving satisfactory. The cold pressing 
of sheet steel is a somewhat similar operation. The 
metal is drawn out by pressure in the presence of a 
lubricant. The omission of a lubricant between the 
sheet and the dies in the cold pressing of steel is 
usually immediately evident in resulting damage to 
either the pressing or the dies, or to both. Whilst 
the use of simple lubricants, such as mineral or fatty 
oils, has in the past generally been sufficient, there 
have always been cases where such lubricants have 
proved inadequate under conditions of extreme 
pressure. The development of improved pressing 
steels and the increase in the speed of press opera- 
tions have increased the necessity for improved 
drawing lubricants. The condition of lubrication 
during cold pressing is one in which an extremely 
thin film of lubricant is operating. It is possible that 
the work of Bowden® at Cambridge, and the research 
upon which Swift® is now engaged at Sheffield, may 
help to solve this problem. 

Arrowsmith believes that film strength is the most 
important property of a drawing compound. To 
achieve this, resort has been made to solid lubricants, 
such as tale. More recently, and perhaps more 
logically, chlorinated and sulphurised oils are being 
tried. Oiliness, too, is a desirable quality, but, 
curiously enough, it is a property which must be kept 
within the limits prescribed from practical observa- 
tions. There are also cther essentials, but in practice 
a compromise is frequently made by using fatty oil 
emulsions containing chalk powder or similar material. 

Viscous emulsions found favour for a number of 
years under the designation of cutting compounds. 
Whilst they were an improvement upon the old com- 
pound oil-plus-soap-plus-water mixtures, they were 
not good enough, and their place was taken by soluble 
oils which are readily mixed with water to give stable 
emulsions. 

Water soluble oil emulsions or ** suds ”’ are used for 
rough cutting where tool wear is not important. For 
hobbing, threading, and gear cutting, however, expen- 
sive tools are used, and the preservation of their edge 
becomes an important factor. Oils are consequently 
chosen according to the demands of the operation and 
the requirements of economical production. There 
is no golden rule to guide the choice of cutting fluids, 
though much has recently been accomplished in 
correlating machinability, through the physical pro- 
perties of the metal, with empirically chosen oils and 
solutions. It iscommon practice, however, to machine 
dry those metals which form short chips, while those 
which form continuous chips which press heavily 
upon the face of the tool are cut wet. Boston? has 
studied the performance of cutting fluids, and their 
particular applications to specific metals, tools, and 
cutting operations. He summarises under thirteen 
headings those properties which he considers essen- 
tial. Then he proceeds to examine the influence of 
cutting fluids on the torque of a twist drill in various 
metals. His conclusion is that the performance of 
one cutting fluid on a given metal is not a criterion 
of its comparable performance on another material. 
When the thrust curves for the same materials are 
plotted, no similarity is seen between the curves of 
any two metals. These graphs are likely to prove of 
considerable assistance in large shops where power 
costs have to be considered. 

Lloyd and Beeny® state that aluminium alloys are 
usually machined dry, but Boston’s results seem to 
indicate that some advantages are obtained by wet 
machining. J. F. Miller® states that with the excep- 
tion of magnesium alloys, some kind of cutting fluid 
should always be used. Perhaps somebody will be 
able to explain this apparent divergence of view. 

Possibly both views are wrong, because Miller 
believes that the cutting fluids of to-morrow will 
differ greatly in composition from those of to-day. 
He instances a mixture of alcohol and paraffin as a 
useful fluid when machining at exceptional speeds. 
If such a low flash point fluid were used extensively, 
it would be interesting to observe the reactions of the 
fire insurance companies. 

In metal cutting the pressure between the chip 
and the nose of the tool reaches very high values. 
Engineers have long known the practical value of 
adding flowers of sulphur to oil, but they had no idea 
whether the sulphur acted as a solid lubricant or 
whether it acted in some other way. It was not until 
the introduction of the Hypoid gear that a serious 
study of sulphurised oils was undertaken. Since 
that time sulphurised oils for high-duty work have 
become an integral part of the machine shop. 

Sulphurised oils form part of that group of lubri- 
cants known as extreme pressure lubricants. The 
term ‘‘ E.P. lubricants ’”’ may be a little unfortunate, 
because any pressure which is considered extreme at 
any one moment may be commonplace at the next 
moment. 

Evans has presented a survey of the relative film 
rupture strengths of a number of oils and greases, 
and has recorded some of his investigations upon pure 
organic compounds, F. L. Miller!® goes so far as to 
state: ‘‘ Perhaps no recent single development in 
the field of lubrication has done more to revolutionise 
thought on lubrication than the introduction of the 
Hypoid gear.” Its lubrication certainly involves 
radical departures from previous practice. , The 
Hypoid gear, however, is not the only form of trans- 
mission which may require extreme pressure lubri- 
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cants. Many motor vehicles are using them to enable 
greater loads to be carried by a mere change of the 
lubricant. The possibilities are really enormous ; 
so great, in fact, that no engineer can afford. to be 
unacquainted with them. Obviously initial troubles 
have been encountered, as in every other field of 
development. During the pioneer work experi- 
menters were severely handicapped by the dearth of 
laboratory testing apparatus, and by the expense of 
making tests under running conditions. . This applies 
even to-day. It is not possible to rate E.P. lubricants 
in the same order of load-carrying capacity by any 
two machines, In Miller’s opinion, it is becoming 
recognised, however, that the tentative S.A.E. 
machine shows most consistent correlation with gear 
performance. Clayton™ has studied seizure charac- 
teristics under conditions of high pressure between 
hard steel balls, using the well-known four-ball 
apparatus. The apparatus is not intended for direct 
tests of gear lubricants, but is regarded by Clayton 
as having great advantages for research purposes. 
Anyone studying this subject should consider 
Brownsdon’s paper in Group LV. 

It is significant of the intense interest taken in 
extreme pressure lubricants that more than half 
of the papers in this section are devoted directly or 
indirectly to their study. 

The lubrication of light mechanisms of the clock- 
work type, or the footstep bearing of an electricity 
meter, or the bearing of an electric clock seem to be 
so insignificant as to pass unnoticed, until attention 
s suddenly arrested by the information that the 
bearing pressure may be 75 tons per square inch. Ifthe 
main bearings of a petrol engine were loaded to 75 
tons per square inch, there would be some con- 
sternation. How little does the householder, who 
uses electric light, realise that in his house is one 
of the most heavily stressed bearings in existence, 
and that if it is not lubricated properly he may 
receive more electrical units than he pays for. 

The bearing of the electricity meter consists of 
a hardened ball-ended steel pivot which rotates 
in a highly polished sapphire. As the steel pivot 
only has a radius of 0-025in. the difficulties of finding 
the ideal form of lubrication can be imagined. First 
of all, is lubrication necessary ? Both Stott?? and 
Shotter!® have come to the same conclusion, that the 
bearing runs perfectly happily for a time without 
oil; but if it is to operate for a prolonged period 
it must be lubricated. If, however, a diamond is 
used there is much less need for lubrication. 

The major factor which has led meter engineers 
to seek a suitable lubricant has been the production 
of ferric oxide from the steel pivot in the jewel cup. 
This oxide is highly abrasive, so the lubricant used 
must be capable of holding it in suspension. It would 
be interesting to know whether electron diffraction 
technique has been applied to this very complex 
problem, and whether an oxidation inhibitor possess- 
ing E.P. properties has been found to be of value. 

By virtue of the pressures involved the problem 
can perhaps be visualised by comparing it to wire 
drawing, where the pressure in the wire-drawing die 
can range between 5 and over 70 tons per square 
inch. Goodacre! quoted the theory that there is 
no true lubrication, but that the wire practically 
comes in direct contact with the die. Even the 
so-called dry drawing of steel wire required some 
explanation. After cleaning in acid, and washing, a 
wet rust coat is formed on the surface. The rod 
is then dipped in a cream of hydroxide of lime which 
partly neutralises any remaining acid and partly 
helps in the subsequent drawing. As a lubricant 
for drawing it is usual to use a dry soap, generally 
sodium soap, which becomes bonded with the lime. 
For efficient working the soap should be as dry as 
possible. The use of soap as a lubricant is almost 
unique, because theoretically it has little free energy. 
It gives a constant lubricating effect up to a tempera- 
ture of 150 deg. Cent. Sodium stearate behaves 
rather differently. 

The conditions of wet drawing do not seem to 
have been studied in much detail. One of the 
essentials in the wet drawing of steel wire appears 
to be the formation of a very thin coat of copper 
or tin on the surface of the metal. Most baths are 
acid. They usually contain a fatty lubricant, and 
the presence of an emulsifying agent, e.g., soap, is 
almost essential. The sulphuric acid is essential ; 
in fact, a 10 per cent. solution of sulphuric acid can 
be used in drawing steel wire through a die without 
the presence of fatty matter. 

When it is considered that 50 per cent. of the power 
used in wire drawing is needed to overcome frictional 
forces, it is obvious that if by means of improved 
lubricants, even small reductions could be obtained 
in the coefficients of friction, a considerable saving 
in power costs alone would be effected. 

The paper by Thompson’ on wire drawing gives 
us an excuse for discussing boundary lubrication 
if we so desire, although Merritt refers to it in his 
description of the lubrication of gear teeth. Merritt’s 
paper is a storehouse of information, and must be 
read in its entirety to appreciate its value. Refer- 
ence must be made to his gear lubricant testing 
machine. It has some points in common with the 
§.A.E. machine already referred to. Any comparative 
results obtained in the two machines would prove of 
considerable interest. Tuplin continues the subject 





of gear lubrication by telling us how the lubricants 
should be applied—most necessary advice. 

Surface temperature measurements on gear teeth 
under extreme pressure lubricating conditions are 
very helpful to those who are interested in gears for 
industrial applications, but we are of the opinion 
that Blok’s paper on this subject might receive 
greater consideration in Group IV. It would form 
a useful association with Bowden’s paper in that 
section on ‘‘ The Friction of Sliding Metals.” In 
the past, work of this kind was apt to be regarded 
as academic. It is significant that to-day we find 
it being classed as industrial application. 

Passing from power transmission by gears we 
come to chains. Chains may be divided broadly 
into two classes : (1) Chains for conveying materials, 
(2) chains for the transmission of power. Coulson 
restricts his remarks to the latter class. The pressures 
under which the joints operate may be 3000 lb. per 
square inch calculated on the projected area of 
the bearing. Where the service required is continuous, 
pressures of 1250 lb. per square inch are aimed at. 

The conditions under which the joints of a chain 
operate are not so severe as might be anticipated. 
During the transit of the chain the motion of the 
bearings is intermittent, so that there is ample 
opportunity for the fluid lubricant to enter the clear- 
ances between the roller and the inner plates. So 
long as the fluid lubricant does not form sticky 
deposit, any oil having a viscosity of 600-900 
seconds Redwood at 70 deg. Fah. can be used, 
but mineral oils are preferred. Grease is not recom- 
mended, because of the difficulty of inserting it 
between the moving parts. 

On the rear transmission chains of motor cycles 
and similar exposed drives, however, where it is 
impracticable to arrange for continuous lubrication 
by means of oil, grease is used. It must be of the 
mineral jelly type, so that it can be melted to pene- 
trate. Mention might have been made in this connec- 
tion of the use of penetrating oil containing colloidal 
graphite. 

There are so many chains on conveyor work that 
even in the absence of a special paper it might be 
prudent to invite discussion upon them. Chains for 
this type of work are used under all sorts of conditions, 
from the automobile industry to the bakery trade for 
transporting the bread through the ovens. The older 
method of applying a viscous oil by hand is raczond § 
replaced by mechanical lubrication. 

To mining engineers the papers on rock drill lubri- 
cation and wire ropes will be welcome. The rapid 
progress in mining on the Witwatersrand and else- 
where owes much to the improved efficiency and con- 
struction of pneumatic hammer drills. The co-opera- 
tion and co-ordination of research between the 
various mining groups and research organisations are 
leading to greater safety in mines and considerable 
easing of the lot of the miner. Any improvement, for 
example, which will reduce the risks of silicosis is 
particularly pleasing. There is little doubt that an 
efficient rock drill does much in that direction. 

A modern pneumatic hammer drill strikes from 
1700 to 2000 blows per minute. Such a high-speed 
machine presents certain lubrication difficulties which 
are recorded in Gimkey’s!® paper. These difficulties 
have been surmounted by introducing the lubricant 
into the machine together with the compressed air, 
by means of an air line lubricator whichshould atomise 
the oil. Since only one kind of oil can be used for 
lubricating all the parts, careful thought must be 
given to its selection. Gimkey describes an air line 
lubricator which was designed at the University of 
Witwatersrand. Doubtless the discussion will bring 
to light the existence of other types of air line lubri- 
cators, and the types of oils which are in use. 

Nixon and Jackson” tell us that the lubrication of 
wire ropes for winding purposes presents a somewhat 
different problem from ordinary lubrication. They 
therefore undertook to ascertain the various con- 
ditions under which the ropes were operated, also on 
the Witwatersrand. The conclusion was that the 
evidence, though interesting, was so contradictory 
as to make any definition difficult. 

Hogan,'® of the Safety in Mines Research Board, 
gives a comprehensive survey of the subject and states 
that wire rope lubricants have to work under difficult 
conditions. The lubricant has to perform two essential 
functions. First, it must reduce internal friction 
between the wires and external friction against the 
drum and pulleys; secondly, it must preserve the 
metal from corrosion. Owing to the high contact 
pressures between the wires in a rope, seizing is liable 
to occur and wear may be very rapid. This being so, 
it may be a little difficult for us to appreciate how a 
thin mineral oil, or indeed a penetrating oil, such as he 
is experimenting with, could be used with any degree 
of satisfaction. If a penetrating oil should prove to 
be satisfactory, it would be necessary to consider its 
composition or, alternatively, to ascertain whether 
the contact pressure between the wires is as great as 
is imagined. If the pressure is really high it might 
be that an extreme pressure lubricant possessing 
suitable characteristics could be used with advantage. 

Hogan exposes many practices which deserve close 
attention and which require more detailed definition. 
What are the data for the statement that waxes are 
inert bodies and undesirable ? If a wax is a mono- 
hydric alcohol combined with a fatty acid, then we 
should have to review the position of sperm oil and 





wool wax. It is a little difficult to accept the theory 
that sperm oil is more readily hydrolised than seal 
oil, but the practical results, of course, are not 
challenged. Whatever may be the necessities for 
research, it is comforting to learn from Nixon and 
Jackson that on the Witwatersrand field it is a rare 
oceurrence for a discarded rope to show signs of 
internal corrosion. That, we fear, is not always the 
case with our home colliery ropes. 

Of the three classes of textile spindles, namely, 
(a) mule, (5) flyer or speed, (c) ring, only the ring need 
be considered, because the speeds at which the others 
run do not in themselves lead to any lubricating 
problem. King,'® the author of the paper on this 
subject, protects himself with the words “in then. 
selves.”” Perhaps someone will enlarge upon this 
interesting phase of the subject by telling us whether 
coefficient of friction is considered an important 
characteristic of an oil for flyer spindles. 

Ring spindles rotate at 10,000 to 12,000 r.p.m. 
At this speed they can easily be thrown out of balance 
and caused to vibrate, unless proper precautions are 
taken. As fluid drag at these high speeds would be 
most unwelcome, an oil of the lowest viscosity that 
will maintain a complete lubricating film with 
minimum friction and lowest operating temperatures 
is used. Oils having a viscosity of 65 to 70 seconds 
(Redwood) at 70 deg. Fah. are recommended. 

The important subject of wear has been examined. 
The result of this investigation seems to indicate 
that the best conditions are obtained with cast iron 
containing 0-50 per cent. combined carbon with a 
network of phosphide eutectic. 

Anti-friction bearings at first sight may appear 
attractive for these spindles, but the initial cost 


renders the saving in power consumption and 
lubricant somewhat doubtful. 
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The Engineers’ Who's Who, 1937. Compiled and edited 
by M. E. Day. London: The D.M.A. Company, Ltd., 
20, Ropemaker- -street, E.C.2. Price 20s. net.—For many 
years there has been no up- to-date record published of the 
personalities in the engineering and allied industries, and 
this book will be a valuable addition to all engineering 
libraries. It contains approximately 1300 names of the 
outstanding personalities in the various branches of the 
profession and industry, and gives their addresses, degrees, 
appointments, training, &c. Although the book contains 
the names of a majority of the leading engineers, it is 
regrettable that, as is pointed out in the preface, many 
difficulties were met in compiling it. The failure to respond 
to the editor’s invitation to provide the necessary par- 
ticulars has caused the omission of some names that would 
have increased the completeness and usefulness of the 
volume. Notwithstanding these omissions, the book is 
comprehensive, and the names it contains cover a wide 
range, which includes the mechanical, civil, electrical, 
marine, and chemical industries and professions, railways, 
Government Departments, &c. This, the first, edition 
deals with engineers in Great Britain and Ireland, and we 
look forward to future editions which will contain par- 
ticulars of the considerable number of British engineers 
employed abroad. 











** TranswitcH.’—In our issue of October 22nd, under 
the title ‘‘ A Mobile Underground Substation,” the name 
“ Transwitch *’ was applied to units manufactured by 
Switchgear and Cowans, Ltd. The Metropolitan-Vickers 
Electrical Company, Ltd., informs us that the name 
‘‘ Transwitch ” is a registered trade name which was filed 
by, and granted to, it in March, 1932. Switchgear and 
Cowans, Ltd., informs us that it does not intend to use this 
term now that it has been brought to its notice that it is a 
registered trade name. 
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No. 
MVHE Heaton works of C. A. Parsons and Co., 
Ltd., need no introduction. Here it was, as 


most engineers know, that Parsons turbo-generator 
sets were evolved. True development work began 
at Gateshead in 1884, but the Heaton works that 
came into existence five years later marked the 
beginning of real progress. Established by the late 
Sir Charles Parsons in 1889, the original factory 
occupied a site of about 2 acres. It consisted of 
a general workshop, measuring 170ft. by 50ft., with 
a small pattern shop, smiths’ shop, test room, and 














Ill. 


The manufacture of electric generators, including 
winding, is carried out at the eastern end of the 
third and fourth bays. Two vacuum chambers at 
the north side of the shop are used for drying out 
and impregnating the insulation of machines after 
winding. For verifying the dynamic balance of 
rotors at all speeds there is a Schenck dynamic 
balancing machine in No. 3 bay. In the western 
end’of bays 3 and 4 large turbines are erected (Fig. 15) 
and run under steam. For the accurate measure- 
ment of losses the largest alternators are also driven 





excited and on short circuit. 







































































































































with asbestos or cotton covering. Double or treble 
concentric conductors, which are a distinguishing 
feature of the Parsons high-voltage alternators, are 
machine made by processes developed in the Parsons 
works, as well as ordinary conductors, in any desired 
shape. In the insulating shop micanite mountings 
and other details are also produced. 

All classes of curved reflectors for searchlights, 
cinematograph work, lighthouses, &c., are made in 
the mirror department. Parabolic mirrors have been 
made up to more than 7ft. in diameter, but this is 
not the limit. 

The core plate stamping shop contains, as usual, 
machines for shearing, stamping, and dressing, as 
well as equipment for varnishing laminations, con- 
sisting of continuous ovens through which the 
laminations are carried on an endless chain and dis- 
charged at the far end ready for assembly into cores. 

The firm’s transformer business is in a flourishing 
condition, and the shop devoted to the manufacture 
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Fic. 13—PLAN 


at Walker Gate, and the affiliated optical works of 
Sir Howard Grubb Parsons and Co., the area covered 
by the present works is 25 acres. The total personnel 


25 
on the pay roll of the company is approximately 


2800, against 48 when the Heaton works began 
operations in 1889. 
The heavy machine and erecting shop indicated 


in the plan, Fig. 13, and shown in part in Fig. 14, is 
made up of four bays. Three are 40ft. wide and 385ft. 
long. The fourth 80ft. wide and 416ft. long. 
Heavy machine tools, including several lathes 


is 








of the turbine erecting bays is the con- 
feed heaters, &c., are 


At the end 
denser bay, 
assembled. 

No longer suitable for the large machines, the 
old test house is now used for experimental purposes 
and tests on small machines. A 4500 H.P. experi- 
mental turbine installed in it is designed for practical 
investigation of proposed changes in design. With 
its aid experimental tests are made on new blading, 
glands, &c., before they are incorporated in com- 
mercial machines. In the insulation shop, Fig. 16, 


where condensers, 








OF HEATON AND WALKER GATE WORKS 


of transformers is being extended. Welded trans- 
former containing tanks are made in a shop (Fig. 18) 
at the company’s adjoining Walker Gate works. In 
the transformer coil winding shop (Fig. 19), where all 
sizes of transformer coils are wound, air-cleaning and 
ventilating plant ensures cleanliness. 

One of the most important departments is the blade 
shop (Fig. 17), which is working night and day and 
week-ends turning out blades for the Heaton factory 
and the firm’s licensees. Blade manufacture is one 
of the firm’s principal activities and the portion of the 








FIG. 14—PART OF HEAVY MACHINE SHOP 


with work varying from 8ft. to 14ft. in 
constitute the principal equipment of the 
first two bays. There are several large boring 
machines and a _ plano-milling machine. An 
exceptionally large planing machine at the eastern 
end of No. 1 bay was specially built for these works. 
Capable of taking work up to 12ft. 6in. wide, 12ft. 
high, and 29ft. long, it can be used for machining 
completely assembled bed-plates and _ cylinders. 
Among other interesting machines is one for cutting 
gear wheels on the creep system devised by Sir Charles 


dealing 
diameter, 


Parsons. 


} mica insulation for stator conductors is produced 








An 


. 
© 





from mica flakes. The flakes are built up 
into sheets, with or without a silk or other 
backing, and bonded with a special insulating varnish 
which retains its flexibility under all operating 
conditions. Sheets thus prepared are tightly wrapped 
round the conductors by suitably designed machines. 
After they have been taped and dried the complete 
bars are impregnated in steam-heated ovens. In 
all Parsons’ alternators the stator conductors are, 
as is well known, composed of stranded copper wire 





in the form of cables, and each strand is insulated 


q . a * af 
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FiG. 15—-HEAVY ERECTING BAY 


works devoted to it is always busy. The processes 
involved are rolling, drawing, heat-treating, machin- 
ing, &c., of the blade material, which includes stain- 
less iron and steel, Monel metal, brass, &c. The 
rolling of individual blades, integral with their root 
pieces, has now long been practised. The manu- 
facture of segmental blading, including the operations 
of cutting up the strip, forming, welding, brazing 
and serrating the segments, was studied by the 
visitors with interest. 

The overspeed test plant was described and illus- 
trated in our issue of June 17th, 1927, in an article 
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FiG. 16—INSULATION SHOP 





Fic. 18—TRANSFORMER TANK WELDING SHOP 
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FIG. 17—BLADE ROLLING MILLS 
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FiG. 19—TRANSFORMER COIL WINDING SHOP 





on the Institution of Electrical Engineers’ visit to 
the Parsons works on June 14th of that year. Briefly, 
it is housed in a reinforced concrete chamber, over- 
laid by very many tons of earthwork, and is situated 
well away from the works. The rotor is driven by an 
electric motor, and after it has been balanced in the 
usual way, it is run at the requisite overspeed for a 
specified time. Electrical rotors are run at 40 per 
cent. above the normal running speed, which has the 
effect of doubling the normal centrifugal stresses. 
All turbine rotors, and discs are run at overspeed 
before blading, and while the tests are in progress 
the operations are carried out and the observations 
made by apparatus in a separate control room. 

Routine tests on metals in their raw and manu- 
factured condition are made in the material test 
house and laboratory to ensure that quality is main- 
tained and specifications complied with. The mecha- 
nical tests include ordinary tensile and compression 
tests, shock, and fatigue testing, for which the 
department is well equipped. <A large and well- 
appointed chemical laboratory in the upper part of 
the building is used for analysis and chemical tests 
of all kinds. The micro-examination of materials, 
both visually and photographically, is also carried 
out in the department, which is constantly engaged 
on physical and chemical research work in connec- 
tion with the materials and processes employed by 
the company. 

Two years ago electrical laboratories were 
constructed to afford better accommodation and 
improved facilities for routine electrical testing and 
research. On the ground floor investigations relating 
to the electrical and magnetic properties of various 
materials are made, and their behaviour determined 
under conditions similar to those met with in service. 
An important part of the work consists of tests on insu- 
lating materials, particularly micanite insulation. For 
accurate measurements of the internal dielectric 
loss and power factor of insulation under various 
conditions of voltage and temperature, a Schering 
bridge is included. Another bridge of the same 
kind is used in the works under the direction of the 
electrical testing department for testing the insula- 
tion of complete alternator stators and transformers. 
Testing of relays, automatic voltage regulators, &c., 








is mainly carried out on the upper floor of the research 
building, where numerous instruments used through- 
out the works are also calibrated. 

A high-voltage laboratory (Fig. 20), forming part 
of the research department, is a single-storey brick 





FiG. 20—PART OF HIGH VOLTAGE LABORATORY 


building, 50ft. high with a floor area of 160U square feet. 
Served by the works standard gauge railway system, 
heavy articles, such as alternator stators, and trans- 
formers, may be tested in the laboratory without 
removing them from their trucks. Test plant is 


provided for generating up to half a million volts, 
both at normal frequency and under impulse con- 
ditions. In the near future the plant is to be extended 
to make it possible to carry out tests at a million 
volts. Designed by the firm’s engineers, the irapulse 
generator consists of a nine-stage condenser bank, 
each stage having a capacity of 0-25 microfarad. 
By means of a rectifier connected to a high-voltage 
transformer, the condensers can be charged im 
parallel to a D.C. potential of 70 kV. The equip- 
ment works on the well-known Marx principle. 
When the condensers are charged they discharge 
automatically in series through interstage spark gaps, 
thus creating a momentary potential difference up 
to half a million volts across the generator. By means 
of inductances and resistances, the discharge wave 
shape can be varied to suit the requirements of any 
particular test. A large spark gap, with brass spheres, 
1 m. in diameter, situated at 30ft. above the floor 
level, is used for measuring the impulse voltage. 
Both spheres are mounted in ball bearings, so that 
they may be revolved for cleaning the surfaces from 
a travelling carriage. 

For tests at power frequency two 50 kVA trans- 
formers in series give a peak voltage of three-quarters 
of a million volts. From a control panel on an over- 
head gallery from which a clear view of everything 
in the laboratory can be obtained, the high-voltage 
testing plant is operated. It is perhaps scarcely 
necessary to say that all doors giving access to the 
test bay have to be closed and electrically locked 
from the control panel before the high-voltage plant 
can be put into service. For determining the wave 
shape of the impulse applied to the apparatus under 
test, and for investigation of the phenomena that 
occur during the moment of discharge, a Finch cold- 
cathode, high-speed recording oscillograph designed 
by the Cambridge Instrument Company is used. 

Not the least interesting feature of the works in 
these days is the Memorial Hall in the vicinity of 
the main offices, where there are models of mechanical 
contrivances made by Sir Charles Parsons himself. 

In the afternoon of Wednesday, October 13th, 
the party inspected the company’s Walker Gate 
works. The first department to be seen was the 








castings cleaning shop, in which the larger castings 
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made in the foundry are fettled before dispatch. 
Part of this shop has been employed for turning 
and boring ships’ tail shaft liners and for general 
machine work, but plans are now in hand for the 
removal of this work to a more suitable site and for 
the conversion of this part of the shop into an 
extension of the foundry. 

In the part of the hard sand foundry devoted 
to the larger iron castings required for turbo- 
alternator work, the loam moulds are made in 
moulding pits which, being truly rectangular and 
having cast iron sides bedded in concrete, ensure 
the production of castings accurate to pattern 
form with minimum risk of failure. Castings weighing 
up to 15 tons in the finished state have been made in 
these pits. After the loam core section and drying 
stoves comes the greensand foundry, in which the 
majority of work consists of repetition jobs done on 
moulding machines of various kinds. Some of the 
castings used for electrical work are of metal only 
jin. thick, and high-phosphorus and_high-silicon 
iron is used to obtain the necessary fluidity. Non- 
magnetic iron castings of nickel alloy are also made. 

The melting plant consists of two cupolas, each 
of 4 tons per hour capacity, and one of 2 tons capacity. 
Installed in 1936, the latter is of the balanced blast type 
and has shown an economy of fuel over the alternative 
type of 20 to 30 per cent. Non-ferrous castings up 
to 2 tons are made in the brass foundry, as well as 
tail shaft liners, which are cast vertically to a finished 
length of over 20ft. 

The fabrication of steel condenser bodies, stator 
frames, transformer tanks, bed-plates, pipe work, 
&c., for the Heaton works, and for outside customers, 
is carried out in the welding shop. Equipped for 
the manufacture of every kind of welded steel 
structure, the shop has a large output and, among 
many other things, hemispherical domes up to 34ft. 





in diameter for large observatories have been made. 
In everyday work steel sheets from jin. thick up 
to plates 2}in. thick are dealt with and up to 3in. or 
4in. when necessary. 

At the end of the bay where the raw material is 
stored is a large guillotine shears’ capable of cutting 
plates up to jin. thick and 12ft. wide. Greater 
thicknesses of metal and all curved metal work are 
cut by coal gas cutting machines. Various punching 
and drilling machines follow these, and at the end 
of the bay is a large folding machine capable of 
bending plates up to 12ft. long by jin. thick. There 
are also powerful bending rolls for plates and tubes. 
Transformer tanks are at present being made in this 
shop in large quantities. 

For electric welding twenty-four single-operator 
welding sets, mostly composed of motor generator 
sets, are in use. By using the highest quality coated 
electrodes specimen welds regularly give 28 to 32 
tons ultimate tensile strength, 21-22 yield point, 
25 per cent. elongation, and 60 foot-pounds Izod 
impact value. 

In the optical works of Sir Howard Grubb Parsons 
and Co., the principal item of interest at the time 
of our visit was the 74in. reflecting telescope for 
Pretoria, now in a partly erected condition. All the 
delicate and highly accurate driving mechanism 
was made in these works. The moving parts weigh 
no less than 35 tons. In the grinding shop is a 
grinding machine capable of grinding and polishing 
mirrors up to 80in. in diameter, and it was on this 
machine that the 74in. mirror of the Toronto reflecting 
telescope, the largest but one in the world, was 
ground. 

It only remains to add that the visit was concluded 
by an inspection of the pattern shop, equipped with 
the latest machinery driven by shafting below the 
floor level. 








The Institution of Civil Engineers. 


PRESIDENTIAL 


TIVHE progress of the application of electricity for 

the use of man was slow up to the beginning of the 
last century. It is probably known to all of you how 
it is reputed to have started with Thales about 
600 B.c., and how it was only carried on very inter- 
mittently since then. One can recall the work of 
Gilbert in 1600, of Franklin about 1750, of Wimshurst 
and Volta about 1800, and then of Faraday, who in 
1831 made the fundamental discovery of electro- 
magnetic induction, which proved to be the founda- 
tion of the electric power industry. In 1937 it is also 
appropriate to refer to the centenary of the first use 
of the electric telegraph on English railways in 1837, 
due to Wheatstone and Cooke. 


* * * * 


Shelley wrote an essay on applied science about 
1810, while still an undergraduate, and discussed 
the transmutation of elements and the uses of elec- 
tricity. He said of electricity: ‘* What a mighty 
instrument it would be in the hands of him who knew 
how to wield it, and in what manner to direct its 
omnipotent energies.”” He knew of Volta’s invention 
of the galvanic battery and wondered what the 
effect would be if such a “ new engine ”’ were developed 
to a colossal magnitude. He referred with humour 
to the aerial mariner who swam in the air with bladders 
and admitted that such ingenuity should not be 
condemned as it might lead to some future develop- 
ment then unconceived. ‘“‘ Why,” he said, “ have 
we not dispatched intrepid aeronauts to cross Africa 
in every direction to survey the whole peninsula in 
a few weeks ? It is by these means,” and he refered 
to all branches of applied science, “that we could 
advance civilisation, emancipate every slave, and 
improve generally the welfare of mankind.”’ 

Now most of the things Shelley thought of have 
been done and mankind has benefited. Man has 
become a more efficient unit ; he performs more work 
in a given time; he lives longer; he has greater 
comforts ; but, with all these advantages, it is a mis- 
fortune that the necessity still arises for some to spend 
their energies and the wealth of their country in 
fruitless endeavours to kill, or to be ready to kill, 
their enemy in less time and at less cost than is 
possible for their adversaries. 

* * * * 
GENERATION OF ELECTRICITY. 

i find from the early records kept by Professor 
(later Sir Alexander) Kennedy of the steam generating 
stations of the Westminster Electric Supply Corpora- 


tion, Ltd., that in 1891 the average consumption of 


coal was 10 lb. per kilowatt-hour sent out, equivalent 
to a thermal efficiency of about 2-5 per cent., and 
that the works cost of generating these units with good 
Welsh coal was about 5d. per unit. 

The Electricity Commissioners’ returns of fuel 
consumption for the year ending December 3lst, 
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1936, indicate that the lowest coal consumption of 
any selected generating station in Great Britain is 
that obtained at the Battersea station of the London 
Power Company. This amounts to 0-97 Ib. per unit 
sent out and is equivalent to a thermal efficiency of 
27-63 per cent. 

. The approximate figure at the present time for the 
lowest cost of generating electricity in statutory 
selected generating stations, including capital charges, 
is of the order of 0- 2d. per unit, and in this connection 
it is necessary to bear in mind that the generating 
stations with the highest efficiency are not neces- 
sarily the stations that are able to show the lowest 
cost per unit generated. The cost of coal, the capital 
charges, and the load factor of operation all affect 
the result considerably. 

* * * a 

It is useful to trace the steps by which the present 
great umprovement in the cost of steam generation has 
taken place—first, by the mechanical handling of 
coal; secondly, by the more efficient combustion of 
coal; thirdly, by the utilisation of all possible waste 
heat from such combustion ; fourthly, by increasing 
the pressure and the temperature of steam to such 
limits as are economically sound and physically 
possible with materials available at the present time, 
to give the greatest possible heat drop in the prime 
mover ; fifthly, by the improvement in the efficiency 
of the prime mover, together with the regenerative 
use of steam for feed-water heating ; and, lastly, by 
the improved efficiency of the condensing plant and of 
the electric generators themselves. 

* * * * 

The Electricity Commissioners’ latest returns show 
that the capital expenditures on generation per kilo- 
watt of maximum demand for the smaller Diesel 
engine stations and for the larger steam stations are 
of the same order, but they also show that the work- 
ing costs per unit sent out (or generated) are more 
than three times as great for small Diesel stations as 
for the larger steam stations, in spite of the fact that 
the thermal efficiency of the Diesel stations is about 
50 per cent, higher. This indicates, amongst other 
things, that Diesel generating stations for limited 
demands and ‘for low load factors, including peak 
load stations, are fairly competitive with steam stations 
within the limit of fuel costs at the present time. The 
failure of the Diesel stations to give low works costs 
is, of course, due to the high cost of fuel oil. 


a * * * 


It is interesting to examine the cost of generating 
heat and electricity for various ratios of electricity 
to heat, and it is found that over a wide range the 
costs at the present time work out to about 16d. 
per 1000 lb. of process steam and to 0-2d. per unit 
of electricity. These costs are only obtained if the 
combined plant is designed to suit particular ratios 
of electricity to heat, although some allowance is 
made to cover a margin in the ratios. Fig. 1 shows 





by separate lines the varying relative costs of steam 


and electricity for different ratios of steam to elec- 
tricity. It will be seen, for instance, that if 18d. 
per 1000 1b. be taken as a remunerative standard 
price for the supply of steam heat, the cost of the 
supply of electricity, with a ratio of, say, 30 to 1, 
of steam to electricity, will be only 0-14d. per unit. 


* * * * 


It is of considerable importance to bear in mind 
that the principal items in the cost of generation 
which largely influence the resultant cost of electricity, 
are the cost of the fuel in a steam station, and the 
capital cost of the civil engineering works with the 
rate of interest on such capital cost in a hydro-electric 
station. 

Putting on one side all political aspects, and con- 
sidering the matter on a purely hypothetical basis 
without reference to other possibly unknown factors, 
it may be of interest to show, as in Fig. 2, the varia- 
tion in the cost of electricity generated per kilowatt - 
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FIG. 1—-THERMAL - ELECTRIC GENERATION : 
TOTAL COST OF ELECTRICITY AND HEAT 


year, in steam stations and in hydro-electric stations, 
when plotted to a base of varying load factor. The 
set of full lines show the results for steam generation 
with coal at varying prices, whilst the set of dotted 
lines show the results for hydro-electric generation 
with varying rates of interest. The curves are based 
on the cost of hydro-electric works taken at an 
average figure of £35 per kilowatt installed, and on 
that of steam stations at an average figure of £18 
per kilowatt installed with a rate of interest on 
capital taken at 5 per cent. The relation of the 
curves shows hypothetically where one system is 
more economic than the other. 

Fig. 2 also shows, by a set of dash-dot lines, the 
cost of electricity generated per kilowatt-year for 
Diesel-engined stations with oil fuel at varying 
prices. This indicates how the high cost of fuel oil 
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affects the results, and how such stations can only 
be economic in large sizes when the load factor is 
very low. 

* * OK * 

Before leaving the subject of the generation of 
electricity it is of importance to mention the gain 
in economy that has resulted from the passing of 
the 1926 Electricity Act and the operation of the 
Central Electricity Board’s system. In 1926, before 
the Act came into operation, the percentage of 
standby plant to total plant installed was of the 
order of 70 per cent. In consequence of the operation 
of the Board this percentage was only 34 per cent. 
in 1935-36. If the cost of electricity to the consumer 
is now very variable, and in many cases still far too 
costly for it to be a real commodity, the cost of 
distribution more at fault than the cost of 
generation. 


is 
* * + * 


DisTRIBUTION OF ELECTRICITY. 

The capital and working costs of the distribution 
system of any undertaking are more than half the 
total cost of the whole undertakmg. During the 
period 1924 to 1933 the average total distribution 
costs per unit sold by authorised undertakings in 
Great Britain increased from 0-7573d. to 0-7664d. 
per unit, although, expressed as a percentage of 





distribution capital, they fell from 15-16 to 13°13 
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per cent. During the same period the number of 
units sold per £1 of distribution capital decreased 
from 48-04 to 41-13 units. It is satisfactory to 
note that since 1933 this figure of 41-13 has recovered 
somewhat to about 46 units sold per £1 of distribution 
capital, This indicates the necessity for reducing 
working costs, and for distributing the largest possible 
number of units over a distribution system of given 
capital expenditure. 

* * 


* * 


As a result of the facts mentioned above, the 
Government held an inquiry by a Committee under 
the chairmanship of Sir Harry (now Lord) McGowan, 
and the report of this Committee, known as “ The 
McGowan Report,” was issued in May, 1936, and 
dealt with the whole position as regards distribution 
and made recommendations to effect improvements. 
It also recommended methods of ensuring and expedit- 
ing the standardisation of systems, pressures, and 
methods of charge. 

The recommendations of that Committee dealing 
with suggested changes in organisation to provide 
for economy of distribution have created a great deal 
of criticism in the industry. There can hardly be 
any doubt in the mind of an impartial critic that 
the recommendations in the Report, as regards the 
compulsory amalgamation of the smaller under- 
takings with the larger to form a larger single entity, 
is correct in principle, and that it is only the proposed 
methods of carrying this out which are subject to 
criticism. The objects aimed at are to benefit the 
consumer by lowering the price of electricity, and by 
making electricity available at an attractive price 
in places where it is not yet supplied. It may be 
hoped, therefore, that some solution of the problem 


can be found. 
* 


* * * 


Comparing the cost of primary distribution by 
overhead lines and by underground cables, and taking 
the lowest reasonable cost of both methods, the cost 
of underground cables is from three to six times greater 
than that of overhead lines, over a range of voltage 
from 6600 to 33,000. 

The good work done by the Electrical Research 
Association has been instrumental in reducing 
very largely the cost of the installation of under- 
ground cables, and is likely to continue to do so in 
the future, especially as regards higher voltages. 

In certain districts and in certain climates, 
especially overseas, it may be inexpedient to rely 
alone on overhead lines for fear of damage from 
thunderstorms or excessive wind velocities. In Great 
Britain the design of transmission lines has been 
improved very greatly in the last few years from the 
point of view of security against storm damage. 
An interesting sidelight on snow-laden lines is that 
more failures occur in sheltered valleys than over 
exposed hills. Overhead earth wires are provided 
on most transmission lines, for the prevention of 
damage due to direct lightning strokes. The practical 
value of overhead earth wires depends on the resist- 
ance ty earth of the towers being so low that the 
tower potential due to lightning is less than the 
flash-over voltage of the insulators. It is therefore 
obvious that earth wire protection will not be 
effective below a given figure of line insulation, 
and hence the well-known experience that the higher 
the voltage of any transmission line, the less is it 
likely to be adversely affected by lightning. In 
mountain districts with rock foundations it is often 
exceedingly difficult to earth each tower properly 
so as to provide the low resistance required, and in 
such cases the earth wire has to act as a conductor 
for lightning current to a greater extent than usual. 
In Great Britain, during the last six years, the number 
of faults on the Central Electricity Board’s overhead 
system due to lightning was only 20 per cent. of 
that of those due to all other causes. 


* * * * 


ELECTRICITY AS A COMMODITY. 

The electric supply industry has been often blamed 
for continuing to charge excessive prices for elec- 
tricity. The famous Belgian “ Sofina”’ Company, 
in its annual report for 1936, shows by comparing 
the cost of various domestic commodities through- 
out Europe, ranging from electricity to coal and 
including butter, bread, milk, meat, potatoes, and 
sugar, that the price of electricity has fallen more 
since 1914 than any other commodity, whilst the 
price of electricity in Great Britain has fallen more 
than in any other country. That it can fall still 
further is practically certain, as I have mentioned 
earlier in this Address. 


* * * * 


I have given you a heterogeneous collection of 
facts and prospects, and apologise if they appear to 
circumnavigate applied science. Perhaps the senti- 
ments of my late chief, Sir Alexander Kennedy, 
are appropriate in the circumstances and give the 
necessary excuse for one of my age: ‘‘ As years 
go on and experience ripens and accumulates, one’s 
work has to deal more and more with men and 
matters, with general schemes and methods, with 
financial possibilities and balance sheets. It deals 
too little with directly mechanical or electrical 
problems which fascinated us when we were younger 
and for the sake of which probably we took to 
engineering at all in the first instance.” That is 
one of the penalties of engineering old age, and there 





National Self-Sufficiency. 
(By our Paris Correspondent.) 


Kor several months past a distinguished group 
of experts, who are official counsellors to the Govern- 
ment on foreign trade matters, have been working 
on a programme that culminated during the: past 
week in meetings and manifestations at the Paris 
Exhibition and in all the towns of any importance 
throughout the country. The object of the mani- 
festations was to convince every man and woman 
that they benefit directly from foreign trade. The 


slogans that would impress upon the public mind 
the necessity of exchanging goods and products 
with other countries, and with a competition for 
essays on the evils of economic self-sufficiency. 
At the Exhibition the inaugural meeting, presided 
over by the Minister of Commerce, was of an essen- 
tially economic character with addresses by former 
Ministers of Commerce who gave statistical evidence 
of the gravity of the problem, as implied particularly 
by the unfavourable balance of trade at a time of 
unparalleled economic crisis when the huge and 
increasing deficits could no longer be made good by 
gold imports. Then, at other meetings, there were 
addresses on the necessity of foreign trade for par- 
ticular industries and merchant shipping, followed 
by visits to pavilions representing those industries, 
where it was demonstrated that foreign goods and 
products were an indispensable complement to 
French productions. 

In the main, the manifestations during the week 
were of a popular character with a variety of attrac- 
tions and distractions under the sign of foreign trade. 
This popular national demonstration in favour of an 
economic reform, which is otherwise beyond the 
comprehension of the public, appears to have been 
effective. It has the sympathetic support of the 
French Government and the active collaboration 
of Ministers, and with a permanent organisation, 
including the regional economic committees, there 
is reason for believing that the success of the “‘ Foreign 
Trade Week,” as it was called, has marked the 
beginning of a growing national appreciation of the 
importance of foreign trade exchanges that will 
strongly influence the economic policy of France in 
the future. 

In the present involved state of international 
affairs and the complicated industrial interests in 
France, there can be no early drastic changes in 
foreign trade relations, nor can there be a return 
to the free trade attitude that in former times was 
a principal factor in international prosperity. There 
has never been any real free trade, for high tarifis 
and certain prohibitions for the protection of home 
monopolies have always existed more or less in most 
Continental countries, but it is because that protec- 
tion is now extended to all industries abroad, which 
are regarded as a national necessity that negotiations 
with foreign Governments for trade agreements must 
be of a delicate and difficult character. The Laval 
Government embarked upon a more liberal policy 
of foreign trade relations and attempted to promote 
a national activity by suppressing import quotas, 
but this programme was strenuously opposed by 
industrial interests and had to be abandoned. The 
Popular Front reforms have made the situation 
immeasurably worse, for manufacturers are unable 
to tolerate foreign competition in their own market 
when their selling prices are controlled and they 
cannot be sure of their production costs from one 
week to another. Yet there can be no hope of 
salvation by leaving things as they are. A gradual 
change is essential. It will probably not, for a long 
time to come, leave the way open for trade negotia- 
tions on a wide and liberal basis, but the Minister 
of Commerce, Monsieur Chapsal, announced that the 
Government hoped to carry through successfully 
trade agreements with Great Britain, the United 
States, and Belgium, and, furthermore, that the 
new import tariffs which are to do away with quotas 
are nearing completion, and that trade agreements 
will necessarily be on a reciprocal basis. These are 
the elements of a new order of things that would 
bring the four countries mentioned into an active 
commercial group, in which other countries offering 
safe reciprocity may join. This policy may involve 
a sacrifice of certain particular interests in France, 
and it therefore needs the support of public opinion. 
Hence the importance of the Foreign Trade Week. 











Librafilm. 


THe condensation of documents and designs so that 
they can be stored in a small space or sent to a distance at 
small expense has a real value. With the aid of modern 
fine-grained photograple film and optical apparatus it can 
be carried out most expeditiously and with little labour. 
Photographic copying machines are in fairly common use 
for both enlarging and reducing to a moderate scale, but 
the one devised by Mr. G. W. Ford, of Patcham, Brighton, 
which we illustrate herewith, goes beyond these usages and 
reduces microscopically, yet the print or other subject 
copied remains legible. One of our illustrations shows a 
large reference book and its counterpart in “ Librafilm.” 


programme began with a national competition of 





to the longevity of the record, we have not, of course, any 
record as yet, but modern films properly developed and 
washed are remarkably permanent. 

Two pieces of apparatus are required in the Librafilm 
process, a copier and a viewer. The copying machine 
comprises a camera with a lens looking down on to the 
print or other object to be copied, which is clamped on a 
table below. The camera is charged with a spool of sen- 

















*LIBRAFILM’’ COPIER 


sitised film, 25ft. long by 35 mm. wide, which weighs only 
1? oz., and on which pictures }in. by lin. are made. The 
object is illuminated by two powerful electric lamps and 
the exposure is made by means of a clockwork time switch , 
which operates a two-way mercury switch and ensures 
that successive exposures will be equal. The average 
exposure is about three seconds, but the switch can be 
adjusted for exposures of from two to ten seconds. The 

















VIEWING DEVICE 


operator is not required to focus the copy on a ground glass 
screen, as the machine is calibrated for size, focus and 
distance, and can be expected with little practice to make 
several copies a minute. 

The viewing apparatus comprises an optical enlarging 
system and lamp which projects the copy on to a convenient 
ground glass screen, magnified again to its original dimen- 

















REFERENCE BOOK AND EQUIVALENT “ LIBRAFILM"’ 


sions, or even larger. There is a handy button for winding 
the film along, as each page of a book is read. Films can, 
of course, be joined together so that they read con- 
tinuously, if 25ft. is not long enough to accommodate the 
subject. The film can alternatively be studied with the 
aid of an ordinary magnifying glass. 

The address of the makers of the apparatus is “ Libra- 
film,” 9, Regent-court, Western-road, Brighton. 











is no use lamenting it. 





The reduction in area may amount to over 100 to 1. As 
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Slideway Grinding Machine. 


THE accompanying engravings illustrate a new slideway 
grinding machine manufactured by the Churchill Machine 
Tool Company, Ltd., of Broadheath, near Manchester. 
Suited to the needs of the machine tool maker, this 
slideway grinder is claimed to save production time 
and eliminates the lengthy operation of hand scraping. 
Although a saving in time is valuable, particularly in 
view of the heavy demand now being made on the 
machine tool industry, it is also stated that the ground 
surface is better than a hand-scraped surface as regards 





directly on the wheel spindle, on either end of which grind- 
ing wheels can be mounted. A special assembly of pre- 
loaded bearings supports the spindle. A slide which 
has a vertical adjustment on the cross slide saddle supports 
the grinding wheel head, which can be swivelled through 
a complete circle. Swivel settings can be made with the 
help of a vernier protractor, or fine swivel adjustments 
can be made by setting gauges attached to facings 
machined on the wheel head and used with a precision 
level. If it is required to perform the grinding operation 
with a back clearance a micrometer control can be set 
so that the axis of the grinding wheel head is not strictly 
vertical. The vertical adjustment of the wheel head 
on the saddle is additional to the motor-driven vertical 

















Fic. 1—SLIDEWAY 


resistance to wear and accuracy. The best results, how- 
ever, can only be obtained by the use of small saucer 
wheels mounted on a spindle which can be swivelled 
to the required angles. By this means the wheel rim 
is brought into the plane of the surface being ground 
and the small are of contact minimises the local heating 
which tends to distort the surface of a slideway. 

Front and rear views of the machine are shown in 
Figs. 1 and 2. It will be noticed that the grinding spindle 
head is mounted on a cross slide which has a vertical 
adjustment on the column, which, in turn, is supported 
by the bed of the machine. Carried on slideways on 
the bed is the hydraulically operated traversing 

















FiG. 2—REAR VIEW: OF GRINDING MACHINE 


table, 72in. long and 24in. wide. Separate built-in 
electric motors drive the grinding spindle, the cross slide 
vertical adjustment and the hydraulic mechanism for 


traversing the table. 

The bed casting is rigidly internally braced and contains 
the pump mechanism for the table traverse, driven by 
the motor which can be seen in Fig. 2 at the rear of the 
machine. Mounted on the front of the bed casting are 
the push-button controls for the three motors and also 
the controlling levers for the table traverse mechanism. 
An infinitely variable range of speeds up to 35ft. per 
minute can be obtained, and the firm’s speed-multiplying 
mechanism provides a flexible and sensitive table drive. 
The table ways are entirely enclosed and are continuously 
lubricated by a supply of filtered oil under pressure. 

The grinding wheel spindle is driven by a motor built 
into the grinding head, the armature being mounted 





GRINDING MACHINE 


motion of the cross slide on the column, mentioned above. 

Both the transverse adjustment of the saddle and 
the vertical adjustment of the wheel head are hand 
operated from either side of the machine, and micro- 
meter discs are fitted in order to facilitate the settings. 
For setting the alignment of the cross movement of the 
saddle the surface on which the saddle slides is pivoted 
and provided with a fine screw locking adjustment. A 
steady movement is claimed, together with absence of 














Fic. 3—DuUST COLLECTING EQUIPMENT 


cross wind, since the cross slide has long guiding surfaces. 
In order to obtain a sensitive vertical feed both cross 
slide and wheel head are counterbalanced. 

As slideway grinding is usually carried out without 
the use of a coolant, dust-collecting equipment, consisting 
of either a self-contained unit or connections for a common 
exhausting system, can be supplied. Such equipment can 
be seen in the engraving, Fig. 3, in which the slideway 
grinding machine is shown set up for grinding the slides 
of a machine tool. It is interesting to note that this 
machine is capable of grinding its own table. 








Centering for Masonry Bridge. 


THe Trans-Iranian railway now under construction 
will, when completed, stretch from Bender-Chapour, 
on the Persian Gulf, to Bender-Chah, on the Caspian Sea. 
For part of its course it follows the Karoun valley in 
mountainous country, and consequently crosses a number 
of the tributaries of the main river. In Le Genie Civil 





recently, there appeared an interesting account of the 
erection of a large bridge over one of these tributaries, 
known as the Abi-i-Diz. This bridge, which is a masonry 
structure, has a central arch of 60m. span, flanked on 
each side by viaducts carried on arches of 10m. span, 
as shown in the accompanying diagram reproduced from 
our contemporary. The flanking viaducts are curved in 
plan, and the curvature continues over the deck of the 
central span, which is carried above the main arch by a 
series of subsidiary arches. As the main arch is of necessity 
straight, it can be imagined that the cutting of the stones 
for the pillars supporting the subsidiary arches was a 
matter of some complexity. The most interesting part 
of the work, however, was the means adopted for erecting 
the centering for the main arch. Upon each of the abut- 
ment piers of the main arch a timber tower was built 
upon which there was placed a 1-ton derrick crane. At 
the base of each pier and on its river side, a masonry 
bearing was provided. The centering was constructed 
of timber made up into panels and erected by the use of 
l-ton cranes. It was erected in the form of a half-arch 








“Tre ENGincer” 


METHOD OF ERECTING CENTERING 


on each side of the river in a more or less vertical position 
and supported on the masonry bearing by a pin joint. 
When erection of the half-arches, which took about 
nine weeks, was completed, their tops were connected 
by cables and systems of pulleys to two 7-ton winches 
anchored to the masonry of the approach viaducts and 
they were lowered away. Lateral cables from winches 
erected on each side of the bridge restrained the move- 
ments of the half-arches and allowed for lateral adjust- 
ment as their outer ends approached. The two half- 
arches were lowered symmetrically, and after the expiry 
of fourteen hours a junction was effected and the ends 
were secured together. To stiffen the structure against 
wind forces the lateral cables were also tightened. As 
indicated in the diagram the erection of the masonry 
arch and superstructure on the centering was facilitated 
by the slinging of a light suspension bridge between the 
towers on each side. A Decauville railway ran across this 
bridge to carry the materials to the site. The work on 
the Abi-i-Diz viaduct and a considerable length of railway 
on each side of it is being carried out by an association 
of two French companies—La Régie général de Chemins 
de fer et Travaux publics and La Société d’Entreprise de 
Travaux publics et industriels. 








STRAITS OF MACKINAC BRIDGE. 


A BRIDGE about 4$ miles long, plus a mile of embank- 
ment approaches, has been proposed for the cross- 
ing of the Straits of Mackinac, at the northern end of Lake 
Michigan. The project is based on the extremely heavy 
automobile and truck traffic across the Straits, owing to the 
concentration of a number of highway routes on either 
side, at Saint Ignace and Mackinaw City. The State of 
Michigan operates three double-deck ferry steamers, with 
elevators serving the upper deck. In 1936 it also chartered 
one of the railway train ferry steamers and now has a 
fourth and larger ferry of its own under contract, this new 
boat having a capacity of 150 vehicles. In 1936 the total 
traffic amounted to 360,453 vehicles, including nearly 
200,000 passenger cars, with trucks, trailers, motor cycles, 
and omnibuses making up the total. About 12,500 
vehicles of the above total were carried by the train ferry. 
For the proposed bridge the main span, over the navigation 
channel, would be a cantilver structure with central span 
of 1800ft. and anchor arms of 600ft. There would be 
twelve cantilever spans of 900ft. and 600ft. alternately, 
twenty truss spans of 200ft. to 600ft., and a number of 
plate girder spans of 125ft. While there is solid rock 
within reach, the depth of water in the channel is about 
250ft., so that foundation work would be difficult and 
expensive. For a structure with a two-lane roadway and 
a single line of railway, all on one deck, the cost has been 
estimated at £6,000,000, which probably is conservative. 
An annual income of some £400,000 would be required to 
meet capital charges and operating expenses, which would 
have to be raised by railway rental or toll and tolls on 
vehicles. Against this must be set the saving on floating 
equipment and its operation, but in spite of the heavy 
traffic the prospect of income from the high toll charges 
that would be necessary is not encouraging. At present 
the project is merely in the paper stage of promotion. 








Dutrcx SuipsBurLpine.—A report of the Amsterdamsche 
Bank shows that thirteen Dutch companies have on order 
thirty-four ships with an aggregate tonnage of 248,650. 
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Trends in the Non-Ferrous 


Foundry.* 
By Dr. L. B. HUNT, M.Se., A.M.1A.E. 


To attempt to outline the current trends of develop- 
ment in the non-ferrous foundry is an unenviable task, 
if only for the reason that it is almost impossible to 
arrive at a satisfactory definition of the non-ferrous 
foundry. The activities and outlook of the small brass 
foundry, for example, are obviously very different from 
those of the firm producing large quantities of aluminium 
or magnesium alloy castings for the special requirements 
of the motor vehicle and aircraft industries, while the 
production of zine-base pressure die castings involves a 
further set of factors, but must necessarily be included 
as an important section of the industry. Each branch 
has its own problems and each is making its own develop- 
ments ; these are well known to those engaged in the 
individual sections of the industry, but it will be readily 
admitted that many of the principles underlying foundry 
technique and progress in these more or less water-tight 
compartments are essentially the same. For this reason 
the author will attempt ,to meet the request for a paper 
dealing in a broad way with present trends and probable 
future developments by describing what appear to him 
as the most important factors bearing upon the manu- 
facture of cast non-ferrous metal products in general, 
but with particular reference to those developments 
which, now fully apparent in one branch of the industry, 
show promise of more widespread influence in others, and 
also to certain developments in competitive materials 
and fabricating methods as they affect the non-ferrous 
foundry. 

It will be convenient to group these factors under three 
headings, covering (1) materials, (2) methods, and (3) 
products. A certain amount of overlapping is unavoid- 
able, but this appears to be the most logical system upon 
which to base such a discussion. 


(1) MaveriAzs. 

The objectives in all foundry work may be taken as 
improvements in soundness, strength, and economy. 
In what ways are the metallurgical materials available 
to the non-ferrous foundry to-day contributing towards 
the attainment of these objectives ? Among the most 
important factors are the remarkable improvements in 
the purity of the primary metals during the past few 
years and the development of new and improved alloys 
of high strength properties. The great strides that have 
been made in the production of high-purity metals have 
not all been of immediate practical value to the foundry, 
however; oxygen-free, high-conductivity copper, for 
example, containing less than 0-004 per cent. of impurities, 
and melted and cast in an inert atmosphere, obviously 
cannot be remelted for foundry use and still remain the 
same product, while the high-purity aluminium produced 
by the Gadeau process, and averaging over 99-99 per 
cent. purity has not yet found any foundry applications, 
although it will quite probably find employment in the 
production of special alloys before long. However, 
aluminium of over 99-8 per cent. purity has been made 
available by the exercise of careful control in the produc- 
tion of alumina from bauxite, in the production of carbon 
electrodes, and in the reduction of the metal. 

The outstanding achievement that concerns foundry- 
men is the production of 99-99 per cent. zinc by the 
process of fractional distillation. It has been established 
that the production of successful zinc-base die-casting 
alloys demands a very high-purity basis metal, and for 
this reason a plant was laid down in this country in 1934 
by the Imperial Smelting Corporation, Ltd., for the further 
refining of the zine produced by the vertical retort process. 
By the fractional distillation process a zinc is produced 
with a purity well above 99-99 per cent., lead having been 
reduced to well below 0-001 per cent., while cadmium 
and iron remain to the extent of about 0-001 per cent. 
Great care is, of course, taken in the subsequent produc- 
tion of the die-casting alloys that no contamination takes 
place, and similar care is necessary in the use of these 
alloys in the die-casting shop. The result of this develop- 
ment has been a marked improvement in the physical 
properties of the alloys, freedom from intercrystalline 
corrosion, and dimensional stability under adverse atmo- 
spheric conditions. 

Internal Competition.—Internal competition among the 
primary metals is a factor worthy of some consideration. 
This is affected not only by technical advantages and 
limitations, but also by questions of availability and price. 
Aluminium casting alloys have, of course, eaten some- 
what into the field of the brass and bronze foundry, as 
into that of the iron foundry, and have recently been 
assisted in this by the high price of copper. Although no 
statistics are available, it is known that the consumption 
of aluminium alloy sand and die castings has increased 
very markedly during the past few years. The use of 
aluminium alloy cylinder heads is increasing, but an 
interesting movement in the opposite direction is the 
tendency—chiefly in the United States—to turn to copper 
as a basis for motor vehicle cylinder heads. High-con- 
ductivity copper alloys, containing a small percentage 
of chromium, have been employed for this purpose. 

The increasing consumption of magnesium alloy cast- 
ings is reflected in the steps which have been, and are 
being, taken to produce magnesium in this country on a 
large scale. It is likely that a reduction in the price 
of this metal will eventually result from these activities, 
and will be followed by a further increase in consumption. 

The rapid growth in the consumption of zinc-base 
die-casting alloys over the past few years has not been 
at the expense of other non-ferrous metal products to 
any appreciable extent, but rather at the expense of cast 
iron, malleable iron and, more recently, of sheet steel 
pressings. Consumption of these alloys has increased 
from about 6000 tons five years ago to 13,000 or 14,000 
tons per annum at the present time, the major part of 
this increase having taken place over the past two years, 
or since high-purity zinc has been available. 

Secondary Metal.—Many of the requirements of the 
non-ferrous foundry are met by secondary metal of one 
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kind or another, and here a noticeable and desirable 
tendency is towards the production of secondary ingots 
by refiners specialising in this business. With increasing 
control of the virgin metals available, the varied nature 
of the scrap entering the foundry becomes increasingly 
dangerous, and must obviously be avoided as far as 
possible. The obvious solution to the difficulties presented 
by this problem and by the increasing quantities of 
reworked metal in circulation is to turn the whole problem 
over to the specialist, who will in any case have many 
subsidiary problems to tackle in connection with the 
control of his furnace atmospheres and the action of 
his fluxes. If these be handled thoroughly, there is no 
reason why secondary alloys having excellent and con- 
sistent physical properties should not be produced. 

New and Improved Alloys.—The non-ferrous foundry 
is constantly being provided with improved materials 
as the result of continuous research on the constitution 
and properties of the alloys of the principal basis metals. 
The range of high strength non-ferrous casting alloys 
was well described by Murphy! in 1935, and need not be 
reiterated here. In the case of aluminium alloys in the 
past year or two the major tendencies have been the 
increasing use of heat-treated alloys, improvements in the 
heat-treatable aluminium-silicon alloys containing from 
6 to 10 per cent. of silicon, and the use of grain refining 
additions, such as titanium and cerium. Gwyer and 
Dyson? report that the heat-treated silicon alloys show 
definite advantages ower some of the other heat-treated 
alloys, are easier to cast, give less trouble in the foundry, 
and seem less liable to develop internal cracks and strains 
on quenching from high temperatures. 

Several new magnesium alloys are in course of develop- 
ment, including a cerium-cobalt-manganese alloy which 
retains an appreciable proportion of its strength at tem- 
peratures up to 300 deg. Cent., and is stated to be suitable 
for pistons. Improvements are needed and may be 
expected in magnesium alloys particularly suitable for 
pressure die casting. 

Mould Materials——The increasing attention which is 
being given to the treatment and control of moulding 
sands is too well known to foundrymen to require emphasis. 
This is only one example, in fact, of the major tendency 
towards greatly increased precision and control which 
characterises all the activities of the non-ferrous foundry. 

In addition, there is evidence of a slow but valuable 
increase in the knowledge of the properties of sand, par- 
ticularly at those temperatures at which it is really 
important to know something more about them—the 
temperatures at which castings are poured. Hudson® 
has published the results of his investigations on this 
subject, and has indicated possible methods for controlling 
the properties of mould and core materials at elevated 
temperatures with the object of eliminating or minimising 
scabs, hot tears, dimensional inaccuracies, and other 
defects. 

Considerable interest is being taken in the possibilities 
of using materials other than sand for moulds. The 
Randupson process, employing a weak type of concrete, 
gives a more rapid rate of solidification than sand, and a 
greater permeability. Quite recently Hudson‘ has 
described an investigation of several plastic moulding 
compositions in respect of their thermal conductivities. 
From this work it is established that the commonly used 
moulding sands have a low and fairly constant thermal 
conductivity, and that it is a practical proposition to pro- 
duce plastic moulding compositions having a conductivity 
superior to that of steel and almost equal to that of copper. 
Such mixtures, based upon graphite or carborundum, with 
additions of bentonite and a liquid binder, can be used 
repeatedly, and will undoubtedly warrant further investi- 
gation and trial. 

In the die casting branch of the industry the mould 
material problem is more or less acute, and improved 
die steels are constantly in demand. Steels are required 
which will withstand rapid heating and cooling, have a 
high thermal conductivity, and be machinable in the soft 
state. The difficulties encountered naturally vary with 
the casting temperatures employed, and become apparent 
with the aluminium alloys. With the copper alloys, how- 
ever, the die steel problem is actually the limiting factor, 
and any further developments in brass pressure die 
casting will be entirely dependent upon the provision of 
improved mould materials. 


(2) Meruops. 

When considering the methods employed in the 
non-ferrous foundry, the factor previously apparent— 
increasing precision and control—is again in evidence, but 
is accompanied by another major factor, the tendency 
towards the planning of operations in advance by foundry 
engineers and the consequent smaller part played by the 
skilled operative. It is not proposed to enter into a dis- 
cussion of the relative merits of the various types of melt- 
ing equipment now available, but it can be said that in 
choosing such equipment, the tendency is to give greater 
consideration to the possibilities of rigid control of the 
furnace atmosphere, pouring temperature, and com- 
position of the charge rather than to the question of first 
cost. The ideal melting conditions are obviously those in 
which contamination of the melt is impossible, and electric 
arc, resistance, and induction furnaces offer considerable 
advantages in this direction. At the same time, by reason 
of marked improvements in the manufacture of crucibles 
and in the design and construction of furnaces, the possi- 
bilities of contamination by gaseous or non-metallic 
impurities have been considerably reduced with other 
types of melting equipment. 

Cleansing Methods.—It is well known that considerable 
research has been carried out on the contamination of 
melts, particularly of aluminium alloys, by gases, and a 
number of methods have been devised and operated with 
more or less success for the removal of these gases. This 
is really only one aspect of the whole problem of the 
“cleansing ” of melts, or of what has been described by 
Professor Hutton as “ sanitary metallurgy,” and one of 
the most important factors in the near future is certain to 
be that of the application of more fundamental know- 
ledge of gas-metal equilibria to non-ferrous foundry 
practice. Part of this tendency may already be observed 
in the attention given to contamination by gases during 
melting, but it is most likely that improved and probably 
simpler methods of removing gases will be developed, 
while at the same time greater control of shrinkage and 





the position of shrinkage cavities is likely to be obtained. 

The precise action of deoxidisers and fluxes in the 
removal of impurities also requires much further study and 
elucidation, and when more is known of the mechanism of 
these reactions an appreciable improvement in the sound- 
ness, consistency, and physical properties of castings may 
be expected. The remarkable results obtained by Lepp*® 
give some idea of the possibilities. The suggestion has 
been made more than once that molten metal should be 
actually shaken up with solvent fluxes, much as the chemist 
uses his separating funnel, and as it is apparent that the 
efficiency of fluxes depends largely upon the intimate 
mixing of flux and metal, this idea may quite possibly 
find application in certain branches of the non-ferrous 
foundry. Whether or not such shaking is resorted to, 
however, it is substantially certain that more efficient 
mixing must be achieved before the full benefits of de- 
oxidisers and fluxes are realised. Looking rather a long 
way ahead, it is possible that advantage may be taken of 
the properties of supersonic waves—sound waves of such 
high frequency that they are well beyond the limit of 
audibility—in bringing about the required degree of 
agitation of metal and flux. 

An extensive amount of literature exists on non- 
metallic inclusions in steel, but metallurgical authors 
generally maintain a discreet silence on the subject of 
oxide, sulphide, and similar inclusions in non-ferrous 
metals and their effects on structure and properties. An 
important field for investigation exists here, and should 
one day yield results of value to foundry metallurgists. 

Professor Hutton® has suggested the actual filtration of 
molten metals, and while this may be more suited to the 
production of billets for rolling, &c., it is a possibility to 
be borne in mind in the foundry. In fact, a desirable 
tendency would be to regard molten metals in much the 
same light as the chemical engineer regards his solutions. 
Chemical engineering technique has been successfully 
adapted to the purification of molten zine by fractional 
distillation, and there appears to be further scope for the 
application of such technique to the purification of metals 
for foundry use. 

Moulding and Pouring—The tendency towards the 
employment of the unskilled or semi-skilled machine 
moulder and the ordered planning of moulding and 
running methods by the technical staff of the foundry 
shows, of course, every sign of continuing to its logical 
conclusion in all but the smallest of jobbing foundries or 
in those foundries where conditions are obviously unsuited 
to such methods by reason of the unusual size or nature 
of the castings produced. In this, the foundry is but 
following the machine shop, in which every operation is 
foreseen and provided for. Foundry planning may not 
be by any means so simple a matter as this, but its advan- 
tages cannot be denied, and it is certainly coming to stay. 
Probably the greatest difficulty is in finding the right 
type of man for such work, as he must be something of 
the engineer, the foundryman, and the metallurgist; he 
must stipulate in advance the precise method of moulding 
to be employed, the type of pattern equipment required, 
the disposition of gates and risers, the pressure of ramming, 
and the nature of the sand to be used. It is quite probable 
that, partly as a result of the educational facilities now 
available in foundry practice, a new type of foundry 
engineer will slowly develop to fill this kind of post. His 
most important requirement will, in the author’s opinion, 
be the ability to visualise the flow of molten metal in 
a mould, and thus the optimum conditions for pouring 
and running any particular casting, so as to obtain pro- 
gressive solidification and a sound casting with the 
absolute minimum of preliminary experiment or adjust- 
ment. 

At the present time it has been found necessary to devise 
special running methods for particular groups of aluminium 
alloys, and this tendency towards more or less standardised 
practice for special materials will undoubtedly continue. 

Casting methods for ingots and billets of aluminium and 
copper have received considerable attention in the last 
few years, and a number of improved methods have been 
evolved to ensure the slow and steady flow of metal into 
the mould. In the foundry, however, very little attention 
has been paid to improving the methods of pouring that 
have been in use for generations, although it appears to 
be a reasonable assumption that similar methods of 
mechanised pouring, suitably moditied from those em- 
ployed for billets, should find application in the progressive 
foundry. 

One very marked trend in the production of cast non- 
ferrous products is, of course, the application of pressure 
to both pouring and solidification, and the consequent 
transfer of certain types of products from the sand foundry 
to the pressure die-casting shop, and the capture of several 
markets from the ironfoundry and the press shop. The 
technique of pressure die casting does not require descrip- 
tion here, but its advantages—high-speed production, 
dimensional accuracy, good surface finish, economy, and 
elimination or reduction of machining operations—have 
rapidly made it a most important branch of the non- 
ferrous foundry. The main tendencies of recent years have 
been towards higher pressures, and thus greater freedom 
from unsoundness, and the use of hydraulically operated 
machines. With modern machines die castings of virtually 
perfect soundness can be produced, while the production 
of brass pressure die castings has been made practicable. 


(3) Propucts. 

To enlarge upon the improvements in the mechanical 
properties of non-ferrous castings during the last few years 
would be merely to stress the obvious. As with cast iron 
and other materials, cast non-ferrous products are pro- 
viding engineers and other users with materials of marked 
superiority to those of several years ago, largely, of course, 
owing to the developments and improvements which have 
been referred to earlier in this paper, but particularly on 
account of the attention given to soundness, grain retine- 
ment and heat treatment. In the recent discussion on 
light alloys at the London Congress of the International 
Association for Testing Materials, for example, Murphy 
emphasised the very great advance that had taken place 
in the heat treatment of magnesium alloy castings on a 
large scale, and the consequent improvement in proof 
stress obtained, while Sutton drew attention to the 
remarkable improvement in the fatigue resistance of both 
the aluminium and the magnesium alloys. There is a 
conspicuous gap in the availaple knowledge of one property 
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of these materials, however—their sensitiveness to stress 
concentration effects due to notches and rapid changes of 
section. It is realised that aluminium alloys are generally 
more susceptible in this respect than copper alloys, while 
magnesium alloys are still more sensitive, but little or no 
real data exist on the matter. The related property of 
damping, in which cast iren shows up so well, also requires 
further investigation as regards the non-ferrous casting 
alloys. 

The grain refining influence of such additions as titanium 
and cerium on aluminium alloys and the modification of 
the aluminium-silicon alloys have led to some speculation 
on the possible application of the same idea to the copper 
alloys. Lorig and Dayton,’ for example, have reviewed 
the possibilities of modifying brasses and bronzes with small 
additions of iron, manganese, molybdenum, tungsten, and 
other sparingly soluble metals to bring about grain refine- 
ment, greater uniformity in structure, and freedom from 
segregation. To some extent, of course, the manganese 
brasses (improperly called manganese bronzes) represent 
a step in this direction. 

Basic Properties——Much further knowledge is required 
of the properties which can reasonably be expected from 
perfectly sound and pure cast alloys, i.e., of the ideals 
towards which developments can be directed. A good 
beginning has been made in this work by the British Non- 
Ferrous Metals Research Association,’ which has carried 
out preliminary work to ascertain the properties of pure 
and gas-free bronzes and have obtained some very high 





reason that on many occasions orders are lost to the 
foundry—particularly the brass or bronze foundry— 
which might have been secured by a greater exercise of 
initiative from within. Designers may employ a different 
method of fabrication in redesigning a particular part to 
reduce weight or cost, when actually a redesigned or 
improved casting would meet their case as well or better. 
Rowe® quotes an interesting example of this kind of thing : 


A certain engineering part had been made in bronze 
for over thirty years. The use of bronze for this part was 
universal in the trade and its indispensability for the 
duty regarded as axiomatic. But a bold spirit in the 
engineering world, defying tradition, decided that a 
heat-treated light alloy stamping should be used for 
this part, and his early trials clearly indicated that 
this was, as compared with the bronze casting, superior. 
It was only when the bronze founder spent a considerable 
amount of money in research and discovered that the 
bronze castings could be made at least 40 per cent. 
better that the situation was saved for the industry. 


Mr. Rowe adds, and the author fully endorses the 
remark : “* Not all such examples end or will end so satis- 
factorily for the bronze founding industry.’’ The need 
here is obviously for progress coupled with propaganda to 
keep engineers and designers fully alive to the advantages 
that foundrymen can offer in competition with wrought 
products. It is here that the metallurgist or metallurgical 
engineer associated with an engineering concern can be 
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strength and density figures. Starting from this datum 
line it is proposed to ascertain accurately the influence of 
external factors, particularly gas atmospheres, on the 
physical and mechanical properties of foundry bronzes. 

Competitive Methods and Materials.—One of the most 
interesting studies connected with the non-ferrous foundry 
lies in attempting to follow the ebb and flow of com- 
petition from alternative methods of production. What- 
ever progress has been made in the foundry in recent 
years, it must be conceded that still greater progress has 
been made in the various plastic working methods taken 
collectively, and in methods of joining—soldering and 
welding. The most outstanding feature is the increasing 
use of the power press in one form or another, and the 
non-ferrous foundry industry has undoubtedly lost some 
of its territory to the producers of hot brass stampings, 
aluminium and magnesium alloy forgings and other 
wrought materials. To a certain extent this is inevitable 
with the advancing technique of plastic working, but at the 
same time the foundry itself must be held responsible for 
the loss of certain markets. 

Not many years ago engineering design was very largely 
a question of choosing a casting or a riveted structure ; 
any not-too-recent textbook on machine drawing and 
design will clearly demonstrate this. With the rise of the 
production engineer and the development of a much wider 
range of fabricating methods, however, designers have been 
given very much more scope, and a new concept of the 
utilisation of methods and materials has grown up. In 
addition to those mentioned above, therefore, the foundry 
has to meet the onslaught of sheet metal working methods, 
extrusion—which is producing more complicated sections 
almost daily, and can now provide closed sections in 
aluminium alloys—cold upsetting, and welded or soldered 
assemblies. It is not merely a question of one or other of 
these methods capturing certain types of engineering 
components from the foundry, but of ingenious combina- 
tions of two or more methods being devised by the pro- 
duction engineer to increase output and reduce costs. 
For example, many small parts once made in the foundry 
are now being fabricated by the projection welding of 
two or more sheet steel pressings, while combinations of 
extrusion and cold upsetting or press forging are becoming 
more prevalent. ; 

One very important factor in this drift is the untram- 
melled outlook of those responsible for the newer metal 
working methods. There is no tradition which says that 


this or that cannot be done, and it is partly for this 
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most helpful in linking the foundryman and designer. 
This point has previously been emphasised by the present 
author’ in the following words :— 

There has been considerable talk of co-operation 
between the designer and the foundry—of fillets and 
recesses, cored lugs and changes of section—and 
although such points as these certainly require full 
mutual discussion, there is actually a far wider 
field for co-operation between manufacturer and user 
than is indicated by these details of casting design. 
The available methods of production are becoming at 
the same time so diverse in nature and so complicated 
in their gradation from one to the other, that it is fast 
becoming impossible for designers and buyers to keep 
pace with developments and to make the best possible 
use of the available production methods. It was once 
suggested that the right and proper person to provide 
the necessary link between drawing-office and foundry 
was the metallurgist. This suggestion certainly con- 
tains the germ of the truth, but in the view of the present 
writer much more of the services of the metallurgist 
or metallurgical engineer of the future will be required 
in helping to sort out the most appropriate and econo- 
mical production methods for the components required 
by the designer, but imperfectly visualised by him in 
terms of casting or forging, pressing or die casting, 
machined stock or extruded or cold-drawn section. 
Among all this welter of competitive methods there is 

one shining example of the foundry industry recapturing 
business formerly lost. Pressure die castings, particularly 
in the zinc alloys with which considerable intricacy of 
detail and minimum wall thickness may be obtained, 
are being employed to an increasing extent in place of 
sheet metal assemblies, with a reduction in cost, and 
generally an improvement in finish and appearance. One 
such die casting may thus replace two, three, or four small 
pressings and eliminate welding or other joining operations. 
Motor vehicle radiator grilles, for example, are being die 
cast in zince-base alloys in America by a number of firms, 
and developments in this line, and probably even more 
surprising cases of the replacement of sheet metal 
assemblies, may also be expected very shortly in this 
country. A further case of carrying the war into the 
enemy’s country is the die casting of mouldings—such as 
are now produced by extrusion—in either straight or 
curved lengths up to 50in. These may be obtained in the 
United States in a variety of sections, and are surprisingly 
thin. 














Casting Tubes and Rods.—Finally, although it is not 
perhaps foundry work in the strict sense of the term, one 
further development which must be referred to as an 
indication of the trend of events is the production of 
copper and brass wire rods, tubes, and other sections by 
a continuous casting process. This method," associated 
with the name of Eldred, is based upon the very careful 
control of cooling conditions, so that freezing progresses 
continuously in one direction, the major portion of the 
heat being removed through the preceding solid metal. 
By casting these semi-manufactured products the pre- 
liminary hot working stage, where most difficulty and 
wastage usually occur, is reduced or eliminated, and the 
cast shapes have superior properties to those produced by 
the usual methods. The direct casting of sheet metal is 
also, of course, being developed in the United States. 

Outlook for the Future.—Before concluding this survey 
of the non-ferrous foundry industry, it seems desirable to 
consider what lies ahead, and what is needed to help 
in attaining the objectives sought. 

It has been shown that increasing precision and control 
of metal, sand, and temperatures are well in evidence, 
with careful planning taking the place of empirical and 
individualistic methods. To produce still sounder, 
stronger, and more uniform castings it appears that 
foundrymen will require a considerable amount of new 
information on melting practice and on the properties of 
alloys prepared under ideal conditions, and a fresh outlook 
on quite a few points, particularly on pouring methods and 
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on the purification of melts by fluxes and other methods. 
They will need to pay greater attention to casting under 
pressure, both for low- and high-melting point alloys, and 
to the advantages obtained with this process, and they 
ean apparently look forward to the development of two 
new or improved types of technologists—the foundry 
engineer-cum-metallurgist on one side, and the metal- 
lurgical or materials engineer on the other. The future 
lies to a great extent in the hands of these two working 
closely together. 
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Flood Control and Stream Flow 
Regulation* 


In this paper some aspects of the question of river 
control are discussed and certain suggestions are made for 
works on the Thames and Severn catchments, which 
illustrate the nature of the problems involved and might 
form the basis for fuller investigation into matters which 
the writer believes to be of practical and economic 
importance. 

PuysicaL CHARACTERISTICS OF THE THAMES AND SEVERN 
CATCHMENTS. 

The Thames and Severn are the two largest rivers 
in the British Isles. The former is the most important 

* Abstract from a os by G. Bransby Williams, M. Inst. 
C.E., M.I. Mech. E., F.R.San.1., F.1.8.E., presented before 
Institution of Sanitary Engineers, October 29th. 
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river of its size in the world. Their basins from their 
sources to the seaward extremities of their estuaries 
cover a combined total area of roughly 17,000 square 
miles, this being 29 per cent. of the total of 58,000 square 
miles in England and Wales and 19 per cent. of Great 
Britain’s area of 89,000 square miles. The tidal portions 
of the rivers extend to Teddington and Gloucester 
respectively. The catchment greas of the two rivers 
above the tidal reaches are nearly the same, the Thames 
catchment being 3855 miles and the Severn just 
over 4000 square miles (Fig. 1, p 516). 

The profiles of the two rivers (Figs. 2 and 3) show the 
more rapid fall.of the upper Severn. The fall in the last 
120 miles before reaching tidal waters is almost the same 
in both. The Severn is canalised to Stourport, and above 
that small barges can reach Welshpool. The canalisation 
of the Thames was commenced in the latter part of the 
eighteenth century. There are now forty-seven locks 
which enable river steamers to reach Oxford and smaller 
craft Cricklade. The formations of the floor of the Thames 
basin are more pervious than those of the Severn basin. 
A considerable portion of the flow of the former is derived 
from springs. This fact is shown by the “lag” in the 
period of the year during which the average flow of the 
Thames at Teddington is at its lowest. The average 
lowest rate of discharge is in September. In other British 
catchments, not fed to the same extent by springs, the 
average minimum rate of flow is in July or August. 


Mean ANNUAL RAINFALL. 


Fig. 1 shows the distribution of the mean annual rainfall 
over the catchments. The rainfall on Plynlimmon at 
the western extremity of the Severn catchment is over 
90in. per annum. On this mountain and on the Berwyns 
a total area of about 50 square miles receives more than 
80in. The rainfall intensity diminishes rapidly on the 
lee side of the range and almost the whole of the catch- 
ment below Welshpool has a mean fall of under 30in. 
Around Shrewsbury and on a great part of the Avon 
valley it is less than 25in. 

The annual rainfall of the Thames basin exceeds 30in. 
on the Cotswolds, Chilterns, and North Downs. Taking 
the catchment as a whole it is very evenly distributed ; 
above Oxford it is 27-8in., above Reading 27-7in., and 
above Teddington 27-8in. The last figure differs some- 
what from the standard average adopted by the Thames 
Conservancy, which is 28-24in. As the writer does not 
know how this figure has been arrived at, his own is 
adopted for the purposes of this paper. 

The mean annual rainfall of the Severn catchment 
diminishes as the tributary area increases. Above the 
junction of the Vyrnwy and Severn it is 45-8in., above 
the junction of the Tern 38-2in., and of the Teme 33-9in.; 
on the whole catchment above Gloucester it is 30-8in. 
On the Tanat catchment the mean fall is 61in. 


FLoops. 


The problem of river control resolves itself into dealing 
with alternations of floods and droughts. Floods take 
place when the quantity of water that a river has to dis- 
charge becomes more than its channel can carry. The 
surplus overflows the banks and inundates the adjoining 
land. The most obvious way to prevent a river over- 
flowing is to raise its banks, and this method has been 
widely adopted, its best known example being the hundreds 
of miles of levees constructed along the Mississippi. 
If it is to be successful the embankments must extend 
along the main river and also along tributaries flowing 
through land low enough to be inundated in the flood. 
In some cases the works required are very extensive. 
Whilst the river is in flood, the discharge into it from the 
land outside the embankments is blocked, and a large 
quantity of water may accumulate on it if the flood is 
prolonged. Confining the river discharge in a narrow 
channel may in some cases raise the surface level of the 
water and increase flooding higher up. When the rate 
of flow of the river is slow and there is a good deal of silt 
in the water, some of this may ‘be deposited on the bed 
and gradually raise it. In course of time the embankment 
will have to be raised, and eventually the bed of the 
river may be above the level of the adjoining lands. Whilst 
flood prevention by embankments or levees is feasible 
in many places, possible objections to the system need 
to be taken into consideration. If the discharging capacity 
of a river is increased at any point, the flooding at that 
point may be reduced or prevented. But this result may 
be attained at the cost of making the flooding lower down 
the river worse. 


FLoop PREVENTION BY STORAGE RESERVOIRS. 


At first sight it appears an obvious method of pre- 
venting floods to construct reservoirs on the catchment 
to hold up water during the storm and discharge it after 
the storm has ceased. But the capacity of the reservoir 
must be in proportion to the quantity of flood water it 
has to deal with, and sites for reservoirs of the required 
capacities may not be available where they are most 
wanted, whilst excellent sites may be found in places 
where the catchment above them is so small that the 
value of the reservoir for flood prevention may be 
negligible. The effect of reservoirs high up on the catch- 
ment will diminish rapidly as the distance downstream 
increases. On the other hand, the lower down the reser- 
voir, the larger it must be to produce any real result, 
and it will obviously not reduce flooding above it. As a 
rule, any efficient scheme of flood control by storage 
reservoirs will include a system of reservoirs placed at 
various points on the tributaries and main stream. Except 
in places such as the Ohio Valley, where floods may occur 
that are catastrophes to be prevented at all costs, the 
economic aspect of a scheme of flood control by reservoirs 
must be the most important factor. It is in fact doubtful 
if large reservoirs for the sole purpose of preventing 
floods. can be economic propositions in this country. In 
order to make them so, they need also to serve other 
purposes as well. The objects aimed at might be: (a) 
Maintaining an increased flow of water in the river 
throughout the dry seasons of the year; (6) generating 
electricity by water power ; and (c) assisting navigation. 
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Highway Viaduct Competitive Designs. 

In view of the present interest in, and various 

projects for, elevated highways in cities to facilitate 
through traffic movements, the American Institute of 
Steel Construction, with offices in New York City, has 
established a competition for the design of a steel 
structure of this type, to be built over existing thorough- 
fares. The design is to provide for two traffic lanes of 
1lft. width in both directions, separated by a longitudinal 
strip or island and provided with adequate guard-rail 
protection on the outer sides. There is to be @ clear 
headway of 15ft. in the street below the structure, and 
if supports are placed in the street they must not interfere 
with the free flow of surface traffic. Two drawings 
are required; the first, a perspective sketch or plain 
elevation, without any figures, dimensions, or descriptive 
matter. The second drawing is to show an elevation 
of at least one s and a cross section, showing the 
supports and deck, and also the arrangements for entrance 
and exit; also, a cross section at centre of span. All on 
a seale of }in. to the foot, or in. to the foot for any details, 
the drawings to be mounted on stiff board, 20in. by 32in., 
including a fin. margin on all sides. Drawings must be 
in the hands of the Institute by March 31st, 1938. The 
board of judges includes prominent architects and engi- 
neers. There will be a first prize of £1000; second prize, 
£400; third prize, £200; and ten  honourable- 
mention awards of £20 each. The competition is open to 
anyone who desires to enter, and there is no entrance 
fee. The purpose is to develop a technique of design 
suitable for elevated highways to promote convenience 
and safety of high-speed traffic. There is to be no access 
to abutting property, and exits and entrances are to be 
provided only at considerable distances. The com- 
petition will be judged on the basis of design, practic- 
ability, economic use of materials, and attractive 
appearance. 


Railway Electrification Details. 


In its 1937 report, the electrical section of the 
Association of American Railways presents specific 
cases of experience with leakage of stray current through 
foundations of catenary structures, the electrolytic 
corrosion of insulator hardware, and studies of electrolysis 
problems. To isolate return traction circuits from foreign 
return circuits, reliance is placed mainly on the use of 
insulating joints in rails, cables, and pipe lines. Foreign 
circuits in cables and pipe lines are frequently isolated 
through an automatic reversing switch which is closed 
when current flows to the return circuit, but open when 
it tends to flow from that circuit into the foreign system. 
For overhead wire systems, the report recommends a 
height of 22ft. above the rails at 60 deg. Fah. Greater 
heights require heavier supporting structures and heavier 
pant hs, which are undesirable. With greater height, 
also, a higher degree of track maintenance is necessary 
to avoid too much side sway in the pantograph. In 
relation to the electric bonds in track rails and third-rail 
conductors, there has been investigation as to the effect 
of field heat treatment of rail ends on the bonds, the 
effect of heat application of bonds on heat-treated rails, 
and the effect of bonds by the building up of worn rail 
ends by welding. Welding bonds on heat-treated rails 
results in an undesirable reduction in hardness of the 
rails. Heat treatment of rails in the field may seriously 
damage the bond conductor, as temperature may reach 
1860 deg. Fah.; however, if a plastic asbestos covering 
is used the temperature need not exceed 300 deg. 
The same remarks apply to building up the rails by weld- 
ing, where the temperature—without protective covering 
—may reach 1700 deg. and have injurious effects: upon 
the rail bonds. By certain changes in the designs of 
bonds they may be applied to the rails by are welding 
with steel electrode, welding with copper flux rod, and 
are welding with copper electrode. Double bonding may 
be desirable in signal territory on account of the higher 
reliability. 


Highway Gradients and Automobile Operation. 


A recent American report on the effect of 
gradients on fuel requirements of automobiles and motor 
trucks, issued by the Oregon State Highway Commission, 
reviews tests that have been conducted for about eighteen 
months. Motor fuel consumption makes up a large 
part of the total operating costs of these vehicles, and is 
affected largely by speed and gradient. For passenger 
cars, fuel consumption at constant speed on ascending 
gradients up to 6 per cent. increases uniformly with 
increase in gradient, but the increase is generally so small 
as to be negligible, so that reducing gradients below 6 per 
cent. can generally be justified only when there is a con- 
siderable volume of motor truck traffic. With such 
traffic fuel consumption increases with gradient, but there 
is no material saving in reducing gradients of 2 per 
cent. or less. The saving in time from gradient reduction 
is of little importance to passenger vehicles for gradients 
up to 6 per cent., but does apply to truck operation on 
gradients steeper than 2 per cent. It applies equally 
to petrol and oil-engined trucks. Power demand and 
consequent fuel consumption for light vehicles will not 
be affected by curves up to about 1000ft. radius, provided 
that the curves have proper superelevation. As to the 
road surface, the difference between concrete and bitu- 
minous composition is very slight as affecting fuel con- 
sumption. Gradient reductions in which the effective 
rise and fall is not decreased result in no material 
saving in fuel for passenger cars, but do effect a saving 
for heavy motor trucks. In comparing trucks with 
petrol and oil engines, it appears that the latter have 
a consumption, in gallons per mile, 40 per cent. less than 
the former in relatively level country, and 45 per cent. 
less in mountainous country. But the resulting saving 
in cost of operation per ton-mile may be less on oil- 
engine trucks than on petrol-engine passenger cars, Owing 
to the difference in cost of fuel. It was found that the 
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engine load, due to increased speed or steep 
provided that the engine was not  over- 


Ore-handling Bridge Crane. 


For unloading the ore steamers at the Chicago 
blast-furnace plant of the Carnegie-Illinois Steel Company, 
a large travelling gantry or bridge crane has been installed. 
It is 524ft. long overall, including a central span of 188ft. 
over the stock yard, a cantilever extension of 18Ift. 
on the water side, and a similar extension of 155ft. 
on the land side, serving railway cars. The two 
524ft. trusses are 26ft. apart, and are supported on 
two towers 188ft. between centres. The trolly 
rail for the ore bucket is 55ft. above the rail, and the 
height over the trusses is 94ft. The grab bucket has a 
capacity for 45,000 Ib. of ore, and with a full bucket the 
weight of the trolly, operator’s cage, and bucket is about 
165 tons. This travelling unit is carried on ten wheels 
and has two motors for the trolly travel and two for 
operating the bucket. The operating speeds are 175ft. 
per minute—vertical—for the bucket, 850ft. per minute 
for the trolly, and 75ft. per minute for travel of the 
bridge. Each supporting tower is seated on a turntable 
35ft. in diameter, on a steel-frame truck mounted on 
thirty-two wheels on standard-gauge lines of rails. Each 
truck has two motors geared to eight axles, the axles and 
turntables having roller bearings. With these turn- 
table supports, the bridge can be swung 15 deg. on either 
side of its normal centre line, with its ends then 134ft. 
out of line. This swinging movement and the travel 
along the rails are controlled by limit switches. One 
man, in @ on the trolly, controls all operations. 
Powerful rail clamps anchor the crane to the tracks 
while in operation, and an anemometer shuts off current 
if the wind velocity exceeds 25 miles an hour. High- 
tensile steel is used in the trusses in order to make the 
structure strong and rigid, without excessive or unecono- 
mical weight. The steamers carrying ore have a series 
of hatches extending nearly the full width of the deck 
and fitted with power-operated hatch covers. 








Extensions to the G.E.C. Research 
Laboratories. 


Since the General Electric Company’s research labora- 
tories were opened at Wembley seventeen years ago they 
have been nsible for much useful work. Scientific 
people employed there have contributed liberally to elec- 
trical progress, especially in the field of lighting. The 
modern discharge lamps for illuminating streets were 
developed there, as well as fittings suitable for different 
purposes, heating and domestic appliances, and so forth. 
In the wireless field, research has been done on receiving 
sets and valves, including those used in broadcasting 
transmitting stations. During more recent times attention 
has been paid to television, with gratifying results. Besides 
the sections which deal with specific jobs there are more 
generalised departments, including a metallurgy depart- 
ment, which covers the whole range of metals and alloys 
from those used for lamp filaments and wires for electric 
heaters to steel for turbine blades. Researches or. glass 
and refractories are also carried out. There are fully 
equipped chemical laboratories and facilities for analysis 
by spectroscopy and X-rays. 

In view of the advances that the company is constantly 
making, especially in the field of lighting, it is not to be 
wondered at that it has become necessary to extend the 
laboratories. At the north-east of the main buildings a 
new wing has been added. For the present it is to be used 
in connection with experimental work on illumination, 
which is continually presenting new problems. The new 
building, like that of the remainder of the laboratory, with 
the exception of the administrative block, has one storey, 
for experience has shown that this has marked advantage 
in the way of flexibility. Composed of two main labora- 
tories, two subsidiary laboratories, a photographic dark- 
room, a local workshop, a projection room, and set of 
offices, the extension provides facilities for much additional 
investigation. When necessary, the two main laboratories, 
can be converted into a single room, 90ft. long, (Fig. 1, 
page 518). 

Access to the new rooms is obtained from a main 
corridor, above which is a gallery carrying electrical 
supplies and pipe lines to the laboratories. A cantilever 
platform at gallery level is built into the main laboratories 
and gives facilities for the erection of apparatus and equip- 
ment at any height up to 20ft.. above the floor. The 
smaller laboratories are on the corridor side of the main 
rooms and the offices on the other side. A desirable 
feature of any room which is frequently in darkness is the 
possibility of admitting full daylight when required, and _ 
this has been achieved in these new laboratories by retain- 
ing the normal north light roof construction and fitting 
push button-operated motor-driven blinds. Side windows 
are equipped with hand-operated blinds. 

In the south laboratory three photometers are available 
for the production of light distribution curves for exterior 
and interior lighting fittings. As far as practicable, the 
other main laboratory is to be kept clear for the testing 
of interior fittings, arranged under practical conditions, 
as, for example, for the purpose of determining the 
illumination from a bank of shop window refléctors ; for 
tests on short-throw cinema studio and other projectors, 
and on such special purpose fittings as hospital operating 
units. Drains are fitted in the floor of both these labora- 
tories, so that equipment needing water supplies, such as 
water-cooled lamps, can be operated. To avoid obstruc- 
tions cable ducts have also been provided so that apparatus 
in the middle of the room may be fed with electrical 
supplies. Double doors from this north room open on to a 
roadway up which the test van (Fig. 3) can be driven for 
loading with apparatus used on street and aerodrome night 
tests. The local workshop, equipped with the necessary 
machine and metal working tools, is reached through a 
second door at the end of this room. 

One of the smaller laboratories is devoted to experiments 
of a more optical kind. In this room, portable photo- 








(T'o be continued.) 





overall thermal efficiency of a passenger vehicle increased 





meters are calibrated, refracting and reflecting glassware 
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4—STREET FOR LIGHT TESTING 





is examined optically for accuracy of manufacture, and 
the reflecting and transmitting properties of reflectors and 
diffusing materials are determined. Apparatus is installed 
for the laboratory work in connection with the photo- 
graphic brightness photometry of lighting installations. 
The photographic dark-room, next to this laboratory, with 
its auto-focus enlarger, is used largely for work on street 
lighting. 

The second smaller laboratory is used for temperature 
measurements, the examination of methods of dissipating 
heat, and thermal endurance tests in connection with 
lighting equipment. Two draught-free enclosures have 
been constructed, and power control panels and thermo- 
couple potentiometer temperature measuring circuits are 
provided. Water immersion thermal endurance tests on 
lighting glassware can also be carried out in this laboratory. 

At the south end of the main laboratories a projector 
room is arranged so that beams from concentrating 
apparatus can be directed on to a plastered and whitened 
wall at the north end. When this is desired a partition 
13ft. high, separating the two main laboratories, can be 
folded back. In this way throws up to 110ft. can be 
obtained. For shorter throws a projection screen, mounted 
on an overhead track, is used. This screen can be moved 
to any position and can also be rolled up out of the way. 
Apparatus for measurements can be arranged to project 
from this same room, the full length of the platform, and 
in this way tests at long throw can be made without 
interrupting other work. 


During a recent inspection of the new wing a number of 


interesting experiments and tests were carried out. In 
the south main laboratory photometers were shown for 
determining light distribution curves. A model street 
for the study of lighting installations with different 
characteristics was also demonstrated in this room. In 
the north main laboratory there was demonstrated a day- 
light type of lighting suitable for shop window ‘displays 
obtained by combining the lighting from “ Osira ”’ electric 
discharge lamps and ** Osram” tungsten filament lamps. 
The procedure adopted for testing a hospital operating 
theatre fitting was also shown. Experiments were con- 
ducted to indicate the developments which are in progress 
in connection with a new type of track indicating beacon 
for the direction of aircraft flying at night. Test apparatus 
for street lighting and aerodrome floodlighting was 
exhibited. The experimental apparatus in the small 
south laboratory was utilised for tests of an optical 
character. Methods of using such apparatus as a ray path 
recorder and a colour comparator were demonstrated. 
In the north small laboratory temperature testing was 


done. y 
There was also an exhibition of the recent experiments on 


the production of high-intensity light beams with small 
heating effects. The skin temperature of an individual 
can be measured electrically, as in Fig. 2, so as to 
determine the reduction in heating effect resulting from 
the use of high-pressure mercury vapour lamps in cinema 
and television illuminators. Aerodrome floodlighting 
experiments were conducted in the projection room. 

At the rear of the laboratories there is an outdoor test 
track for tests on the waterproof qualities of lanterns. In 
addition to normal weather tests, the units are sprayed 
from a nozzle giving the equivalent of a rainfall of 40in. 
per hour. An experimental smoke wind indicator for use 
on aerodromes was seen in operation. The apparatus is 
electrically operated and can be switched on and off from 
the aerodrome control tower. Smoke is produced by 
vaporising oil in contact with an electrically heated plate. 

Naturally, it is the performance of a completed lighting 
installation and particularly a street lighting installation 
that determines whether the desired results have been 
secured. Recognising this fact, the General Electric 
Company has erected in a road on its own Wembley 
estate a complete lighting installation (Fig. 4) with 
different types of lighting units and systems of illumination. 
Here these units and systems can be examined, tested, and 
compared without interference from traffic and extraneous 
light sources, thus making the installation invaluable to 
lighting engineers and others concerned with street lighting 
problems. 

Addressing a party of technical journalists which 
inspected the laboratory extensions last week, Dr. C. C. 
Paterson explained that it has been customary to light 
streets as if they were elongated dining rooms. But 
recently G.E.C. engineers had been studying the way to light 
them so that they look as natural by night as by day. A 
new experimental technique had been used in the study of 
the problem. It was desired to reproduce in the laboratory 
a real street with movable lamp posts, 25ft. high. This 
had been done by photographing from various distances 
a single lamp post lighting a street and then, by projecting 
reproductions on to a screen, to build up the actual lighting 
effect synthetically. From these experiments a method of 
planning street lighting installations far in advance of the 
methods previously employed had been established. 

Investigations into the ways of indicating the route to 
aeroplanes flying at night had also necessitated the study 
of seeing under special conditions. Experimental beacons 
of a new type had been set up in the laboratory and expert 








navigators, as well as members of the research staff, had 
sat in the cockpit and steered the experimental machine 
by the beacons. Higher accuracy of navigation appeared to 
be possible with this new type of beacon than with any 





existing type. 


In the floodlighting of aerodromes and in the production 
of concentrated beams of light, lamps which gave a large 
amount of light were not needed, provided the light 
emerged from a very small source. The brightest parts of 
the new electric lamps specially developed for the purpose 
had a brilliance thirty to fifty times higher than that of 
the filaments of ordinary electric lamps. The high 
brilliance water-cooled mercury vapour lamp had become 
a finished product within the last few months. More 
recently a new principle, as yet in the experimental stage had 
been evolved, in which water cooling was no longer necessary. 
By the concentration of a large amount of energy into a 
small space the tiny source of light attained a brilliance 
fifty times that of an incandescent tungsten filament 
and beams of over 10,000,000 candle-power could easily be 
obtained. 








CATALOGUES. 

GRIFFIN AND TaTLocKk, Ltd., Kemble-street, W.C.2.— 
Laboratory balances and regulated weighing equipment cata- 
logue. 

JeNnKINS Bros., Ltd., 6, Great Queen-street, W.C.2.—Cata- 
logue 80-S, describing in some detail the firm’s valves and mech- 
anical rubber goods. 

KeirH Biackman, Ltd., 27, Farringdon-avenue, E.C.4. 
Booklet V.9, on blowing and exhausting fans for all purposes 
requiring high pressures. 

Soac Macuine Toons, Ltd., 7, Juxon-street, 8.E.11.—A 
pamphlet showing the standard range of precision machine 
tools supplied by the firm. 

Bascock anp WixLLcox, Ltd., Babcock House, Farringdon- 
street, E.C.4.—Catalogue 1235, giving lists of the ships fitted 
with the company’s boilers. 

ConsoLipaTtep Pneumatic Toou Company, Ltd., 170, Pieca- 
dilly, W.1.—A folder illustrating the large range of ** Duff” 
jacks marketed by the company. 

HapFi£eLps, Lrp., East Hecla and Hecla Works, Sheffield.—A 
brochure describing A.T.V. steel for steam turbine blades and 
steam fittings, its properties and machining. 

Dorman, Lone AnD Co., Ltd., Zetland-road, Middlesbrough. 
—A reprint from the Iron and Coal Trades Review, describing 
the company’s works on the North-East Coast. 

GREENWOOD AND Batiey, Ltd., Albion Works, Leeds. 
Particulars of the wide range of industrial uses on which 
** Greenbat ’’ trucks and tractors are being used. 

GENERAL Etzorric Company, Ltd., Magnet House, Kings- 





way, W.C.2.—Catalogue section W2, giving the range of cables 
and accessories of the firm’s surface wiring systems. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The International Steel Position. 

The chief feature of the foreign steel situation is 
the poor demand from the export markets. Contrary to 
expectations, the autumn overseas demand has failed to 
develop any strength and the decision of the European 
Steel Cartel to reduce its production by 75,000 tons per 
month has not stimulated buyers to enter the market. In 
Germany this position is regarded with indifference, since 
the home market there is still capable of absorbing prac- 
tically the whole output. The position of the French works, 
however, is different, since, owing to the currency crisis, 
they are being pressed by the Government to obtain 
export business in order to provide foreign exchange. 
Nevertheless, although there is pressure on the part of the 
French makers to secure overseas business, they appear to 
have maintained the official Cartel prices with the excep- 
tion, perhaps, of thin sheets. In Belgium the political 
crisis has had a disturbing effect upon internal business 
and, at the same time, the amount of new business coming 
forward on export account has been small. For the first 
half of October the orders taken by Cosibel, the Cartel 
selling organisation, totalled 57,394 tons, of which 19,770 
tons were for the Belgian market and 37,624 tons for 
export. This total was better than had been expected, 
although a good proportion of the exports were for Great 
Britain. A factor of considerable importance in the 
situation is the development of competition from the 
United States. The American steel industry is not 
included in the Cartel, and with the decline in the home 
demand which has resulted in a fall in production the 
makers have turned their attention to overseas markets. 
Even in Great Britain, where prices have been held at an 
artificially low level, the Americans have been offering 
considerable quantities of steel. For the most part, 
however, their prices in the British market have not been 
competitive, but in foreign export markets, in which they 
have had to compete with the Continental makers, they 
have taken some attractive orders. For instance, large 
quantities of steel required by Japan for which the Con- 
tinental works were negotiating have been secured by the 
Americans. So far the Cartel countries have retained their 
high quotations. In fact, the only break in the market 
appears to be due to the sale of material originally ordered 
by China, which is now being sold in other markets owing 
to the Japanese blockade. 


The Pig Iron Market. 


Not long ago the foundry iron producers formed 
a national association, and lately there have been hints 
that they would put intooperationa loyalty rebate scheme. 
The market, therefore, was not surprised when towards 
the end of last week the following announcement was 
made :—** The Foundry Pig Iron Producers’ Association, 
which comprises all the foundry and forge pig iron makers 
in Great Britain who are disposing of iron with high 
phosphoric contents of not less than 0-75 per cent. on 
the open market, have decided to put into operation a 
loyalty rebate scheme as from November Ist, 1937. 
Consumers of such foundry and forge pig irons will be 
receiving a print of the loyalty rebate scheme within the 
next few days. The price of foundry and forge pig iron 
of the above phosphoric content will be increased by 5s. 
as from November Ist, subject to the terms of the said 
rebate scheme.’ Buyers of foundry iron are now placed 
on the same basis as those purchasing hematite and 


basic. It is interesting, however, as the situation in 
the foundry department differs materially from that 
existing in the other two sections. The producers of 


foundry iron, unlike the hematite and basic iron makers, 
are not affiliated to the British Iron and Steel Federation, 
and although the Imports Duties Advisory Committee, 
in its report on the future of the industry favoured 
such an alliance, so far they have shown little signs of 
following this advice. Supplies in this department have 
grown much easier since the summer, and there have been 
considerable sales of French and Belgian iron. It was 
expected that the British foundry producers would make 
an application to the I.D.A.C. for a duty upon foreign 
iron, and in view of the opinion expressed by that body 
it was thought that a reversal of their policy towards 
the Federation would be an essential preliminary. The 
decision to adopt a rebate scheme may be a move to retain 
independence, since the memory of their situation during 
the scarcity earlier in the year would make buyers chary 
of risking their rebates by purchasing foreign iron. At 
the moment it is only in Cleveland iron that a real 
stringency exists, and it is largely on the North-East 
Coast and in Scotland that users have supplemented 
their supplies of British iron with foreign purchases. 
So large a proportion of the ‘“ make” of hematite goes 
in satisfaction of existing contracts that there is little 
surplus left for new business. In the case of West Coast 
hematite there is considerable stringency. The situation 
so far as basic iron is concerned is fairly comfortable, and 
it is understood that prices will remain unchanged at 
their present level over the first half of 1938. 


The Midlands and South Wales. 


Consumers of steel continue to press for material 
against current contracts, and there are still numerous 
complaints of delays in deliveries and of work being held 
up owing to short supplies. The volume of new business 
is limited, but this may be largely due to consumers 
recognising the practical impossibility of getting their 
orders executed within a reasonable period. A certain 
amount of business is being placed for delivery next year, 
but few makers care to pledge themselves to anything 
more than an approximate date. Uncertainty still exists 
regarding the prices which will rule after December 31st, 
and it is said that an announcement will be made during 
the next few weeks. The general view is that prices 
will be advanced and that costs of production will warrant 
such a move; but opinion is by no means unanimous 


and there is a section of the market that believes that 
no alteration will be made until March next. 


At the 





moment it is probably true of most works that they are 
overtaking their arrears of orders more rapidly than 
new business is being put on their books. This causes 
no perturbation, since most of them will carry over 
into 1938 uncompleted contracts amounting to a heavy 
tonnage. Constructional engineers continue to press for 
deliveries, and some of them have placed orders for next 
year; but the rationing system, apparently, is to be 
kept in force for a long time yet, and they are restricted to 
a tonnage based on their purchases in 1936. Some relief 
may be forthcoming from the re-rolling industry, which is 
promised much larger supplies of semis between now 
and the end of December. For the time being, this 
branch of the industry is receiving better supplies 
than for several months, and although these still fall 
short of the full requirements, operations at the mills are 
frequently interrupted as a consequence. The sheet 
makers seem to be in a more satisfactory position as 
regards their raw material, and are able to give early 
delivery of some specifications. This may be owing 
partly to a slackening in the export demand, as home 
trade requirements are well maintained. Business in 
bright drawn steel bar is limited by the shortage of this 
material owing to the difficulty the producers find in 
obtaining supplies of black bars; but here again it is 
said the position should become easier during the next 
few months. The price is held at the controlled figure 
of £17 15s. Collieries are not able to obtain their full 
supplies of steel, but the official quotations are unaltered 
at £11 15s. for heavy arches, £11 10s. for light, £10 10s. 
for roofing bars, and £10 17s. 6d. for bridge rails. In South 
Wales the steel works are operating at full capacity, 
and the tinplate mills are barely obtaining the steel they 
need. The production of tinplates is well maintained at 
over 80 per cent. of capacity, but recently the export 
demand has been quiet and American competition has 
developed. Prices have receded to 23s. 9d. to 24s. 3d. 
20 x 14 basis. 


Current Business. 


Hurst, Nelson and Co., Ltd., have received an 
order for bogie tank wagons from the Sudan Railways. 
A contract for a floating dock of 4000 tons capacity has been 
placed with the Furness Shipbuilding Company, Ltd., 
Haverton Hill-on-Tees, for the South African Railways and 
Harbours Administration. The Government has com- 
missioned Imperial Chemical Industries, Ltd., to build a 
factory on its Landore site at Swansea for the manufacture 
of munitions. Alterations estimated to cost £5000 are to 
be carried out at the engineering shops of Carron Company, 
Bainsford, Falkirk. New steel-framed buildings will be 
erected. It is understood that a satisfactory report has 
been sent to the Free State Department of Industry and 
Commerce upon the exploration of the mineral deposits 
of the Slieve Ardagh coalfield near Thurles, Co. Tipperary. 
The mine is largely anthracite coal, and plans for its 
development are under consideration. The British Alumi- 
nium Company has intimated to the Executive Committee 
of the Ayrshire Development Council that the conditions 
in that county are not such as would justify their new 
works being erected there. They have decided in favour 
of a site near Newport, Mon. An anti-coal breaking device 
is to be installed at Methil Docks by the London and 
North-Eastern Railway Company. The Barrow Hematite 
Steel Company, Ltd., have withdrawn their application 
to the Railway and Canal Commission to work ore at 
Cleator Moor. The intention was to work the hematite 
pillars on which the central part of the town stands. It 
was planned to undermine 263 houses, 25 shops, 4 hotels, 
2 schools, and 8 other buildings, as well as the county 
highway which carries the Whitehaven Corporation’s 
water main. It was estimated that it would cost over 
£100,000 to replace the main road and the water main. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Victoria, State 
Electricity Commission : complete boiler firing equipment 
(Melbourne, December 7th); South African Railways and 
Harbours: supply and delivery of quantities of flat slit 
cotters and machined steel solid unsplit taper pins 
(Johannesburg, December 6th); 654,400 Ih. of staybolt 
steel from jin. to 2in. diameter (Johannesburg, December 
3rd); Johannesburg City Council: supply of one portable 
self-contained asphalt and bituminous macadam mixer 
(Johannesburg, November 17th). Cape Town Electricity 
Department: Supply and delivery of quantities of 
enamelled index and number plates for street lamps ; 
blank plates; cast iron frames for plates fitted with set 
screws; phosphor bronze springs; bolts, nuts, washers 
and galvanised hoop iron (Cape Town, November 24th). 
Rand Water Board : 17,000ft. of 36in. internal diameter 
steel pipe for the Brakpan Reservoir Springs pipe line 
(Johannesburg, November 12th). 


Copper and Tin. 

The electrolytic copper market has been fairly 
steady this week. The tone, however, remains nervous, 
and any important movement on Wall Street is quickly 
reflected in prices. If anything, the tendency has been 
for values to shrink, and, in fact, the market seems a long 
way from any revival in confidence. Consumers continue 
to follow a policy of buying only in hand-to-mouth 
quantities or abstaining altogether. In the United 
States the revival in business continues to hang fire, and 
most users are believed to be working on their stocks. 
This attitude indicates that there is a feeling that prices 
may recede still further, although it might be supposed 
that all the adverse factors in the situation had already 
been discounted. During October copper sales have been 
less than the normal, and whilst this is having an adverse 
effect upon present market conditions, it also points to 
an increase in the buying capacity of the market which 
will eventually have to be satisfied. Whilst the demand 
from consumers in practically all countries has oeen on a 
very limited scale, Government buying has been a feature 
at times. Japan has nought with some freedom, and the 


Export quotations are 


quantities. Weak conditions have ruled in the standard 
copper market, and for the time being, in spite of the 
persistent fall in prices, there seems to be a fair-sized bear 
account outstanding. One suggestion for the disappoint- 
ing conditions is that the producers, having decided to 
curtail production from December Ist, are disposing of as 
much rough copper as possible before that date.... The 
chief feature of interest in the tin market was provided 
by the statistics for October, which, in place of an expected 
increase in the visible supply of about 2000 tons, indicated, 
according to Mr. W. H. Gartsen’s statistics, a rise of only 
11 tons over the September figure. Tne September visible 
supply was 18,410 tons against 18,421 tons for October. 
The supplies during the month were 12,365 tons, an increase 
of 1202 tons, the deliveries being 12,354 tons compared 
with 12,920 tons in the latter month. The October 
deliveries included 8210 tons to the United States, 1763 
tons to the United Kingdom, and 1081 tons to the Con- 
tinent. In spite of the favourable statistics, however, 
prices receded, although later some recovery took place. 
In other respects the situation in the market shows little 
change, and it is still susceptible to the influence of move- 
ments on Wall Street. 


Lead and Spelter. 

Although prices have not been firm in the lead 
market during the week, there have been no violent move- 
ments, and this is still the steadiest department of the 
non-ferrous metal markets. There is no sign of any 
revival in confidence, but consumption does not appear to 
be declining, and when the plans for increasing the build- 
ing of rural houses are put into operation there should be 
a further important outlet for the metal. It is interesting 
to note that at the end of the month there was a reduction 
in the stocks in London Metal Exchange warehouses from 
7917 tons at the end of September to 7783 tons. Of the 
latter total, 4754 tons was in bonded warehouse and 
3029 tons duty-free lead. There is no shortage of supplies 
in the market, but although the prompt position is easier, 
there is not sufficient surplus to press on the market. 
There seems to be little, if any, decline in business activity 
in the consuming trades, and cable makers in particular 
here and on the Continent are reported to have plenty o 
work in hand. There has been a slackening in the demand 
for some lead manufactures such as pipes and sheets, but 
it could scarcely be expected that the requirements could 
be maintained at the record level which prevailed earlier 
in the year. This is one of the branches, however, which 
would stand to benefit from expansion of house building. 
The publication of the American statistics for September 
are somewhat later than usual, and show that at the end 
of that month the stocks there were 90,742 tons, com- 
pared with 103,518 tons at the end of August. Production 
also showed a decline to 41,146 tons, whilst the deliveries 
were 53,850 tons.... Price movements in the spelter 
market have been somewhat irregular, and although there 
has been a decline over the week, consumers have bought 
with rather more freedom than for some time. The demand 
from the consuming industries has been quite active, the 
brass trades in particular taking substantial quantities. 
The galvanisers have not shown so much interest in the 
market, but, nevertheless, fair deliveries have been made 
to this industry. The general impression seems to be that 
in spite of the interest shown consumers cannot be well 
covered, and are probably waiting for the market to 
develop more bullish features before filling their require- 
ments. There does not appear to be a large speculative 
account open, but probably there would be considerable 
buying if outside conditions improved. The scarcity of 
high-grade spelter is still acute, and premiums of 50s. have 
to be paid by consumers who require this description. 


Non-ferrous Metal Average Prices. 


The slump in metal prices has caused heavy 
reductions in the London Metal Exchange official average 
quotations for October for the principal base metais, 
copper, tin, lead, and spelter. The average for cash 
copper fell by £7 lls. 10d., and of three months by 
£7 9s. 3d., compared with the figure for September. The 
average for electrolytic copper was £8 2s. l0d. lower, 
whilst for wire bars and best selected copper the average 
was £7 18s. 9d. and £8 3s. Id. respectively below the 
September figure. The collapse in the price of tin was 
even more spectacular and compared with the previous 
month the October average for cash tin was £35 ls. 3d. 
down, and for three months’ tin £34 14s. Lid. lower. 
Although the reduction was not so pronounced in lead, 
the decline was considerable. The average for shipment 
during the current month was £2 14s. 7d. less than in 
September, whilst for shipment in the third following 
month the average price fell by £2 I4s. 6d., the mean 
being £2 14s. 7d. down. There was a heavy decline in the 
average quotation for spelter, the October figure being 
£3 13s. 8d. lower than September for shipment the current 
month. For shipment during the third following month 
the price was £3 14s. less, the average mean being £3 13s. 4d. 
down. The following are the official London Metal Exchange 
average quotations for October :— 











German and Italian Governments have also taken good 





STANDARD CoPPER Cash (mean) £45 8 9 
3 Months (mean) £45 12 11 
Settlement £45 8 93 
ELECTROLYTIC COPPER (mean) £51 9. 93 
ELECTROLYTIC WiRE Bars £52 7° i: 
Brest SELECTED CorrER (mean) £51 17 6 
STANDARD TIN ... Cash (mean) .. % 0 112 
3 Months (mean) 6 10s 
Settlement 1 10% 
For shipment the current month 5 2! 
For shipment the third following 
Lrap- month or 2? eS Cees Fe £18 6 438 
| Mean £18 5 9 
| Settlement ae A A Mae £18 5 Il2 
{ For shipment the current month... £17 14 5 
J For shipment the third following 
SPELTER< month ee ee a £17 19 1s 
| Mean £17 16 94 
£17 14 48 


| Settlement 
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Makers’ official home trade prices, per ton, delivered biases stations. 


Current Prices" for Metals and Fuels. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— & ws d. 
Hematite Mixed Nos.* ak ak HO 
” No. 1 S72 Oc. 
(D/d Teesside Area.) 
Cleveland— 
ee eee S. 3- 6:.. 
No. 3 G.M. B. oe ee 
No. 4 Foundry 5.0 (0.. 
Basic* S86... 
MIDLanDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs Foundry ... 5 6 0... 
Pes Forge 6.28. 
Basic* ae eae S 6. 
Northampton— 
Foundry No.3... ... 5 3 6. 
Forge... 418 6. 
Derbyshire— 
~No. 3 Foundry 5 0. 
Forge = 3 @... 
ScoTLanp— 
Hematite, f.o.t.furnaces* 6 3 0.. 
No. 1 Foundry, ditto ... 6 0 6.. 
No. 3 Foundry, ditto ... 518 0.. 
DO WEN cee a ee es ee 
N.W. Coast— { 6 3 Od/d Glasgow 
Hematite Mixed Nos.* <6 8 6 ,, Sheffield 
6 14 


Export. 


& s. 


6 , Birmingham 
* Less 5/- rebate. 


MANUFACTURED IRON. 


Home. 

Lanos anp YorkKs— ie ee 

Crown Bars aes: at 

Best Bars . 1315 
MipLaNDs— 

Crown Bars ... . op BOS 

Marked Bars (Staffs) . 35 16 

No. 3 Quality... s.- BE 2-46 

No. 4 Quality... ~ 3 2 
ScoTLanp— 

Crown Bars wo. 13 165 

Best... . 14 56 
N.E. Coast— 

Crown Bars ae 2 

Best Bars eer fC 

Double Best Bars . 14 5 


NorTsgerN IRELAND AND FreE State— 
ee 


SCoOSO SCAM AMaakt oo 


Secococeoeaoscsocso 


7:37 


Crown Bars, f.o.q. - 1317 
STEEL. 
Home. 
LonDON AND THE SouTH— 2s. a. 
Angles ao ie 
Tees... ee: ae 
Joists aa 
Channels.. s wae: ® 
Rounds, Sin. ae a =..08e ee 
a under 3in.* ... 12 0 
Flats, under 5in.* ee. eX 
Plates, jin. (basis) ... 11 13 
” fsin. ... -.. 11:18 
o fin. roe 
> fin. . 12 8 
Un. fin. to “ak: incl. 
6 Ib. per sq. ft. (8-G)... 12 10 
Boiler Plates, jin. ~ a3. 3 
Norts-East Coast— £ «s. 
Angles at; @ 
Tees... wa a @ 
Joists aco de® 
Channels.. oe oa a Oe 
Rounds, Sin. jai up ie 
mw under 3in.* . 11:18 
Plates, jin. (basis) ee: het 
oe ae «a8 
SV. oa anians soc SAD 
SS ae io 
Un. fin. to nl incl. 
6 lb. per sq. ft. (8-G)... 12 10 
. 11 18 


Boiler Plates, jin. 


Wve 


Mrpianps, AND LEEDS AND DistRIoT— 


£ s. d. 

Angles . 1h 0 
Tees... ey hee 
Joists ~ aa: ® 
Channels.. id | ae 
Rounds, gin. ante up 12 0 

o under 3in.* 11 18 
Flats, 5in. and under* ... 11 18 
Plates, #in. (basis) 11 10 

at: © es ll 15 

% din. 12 0 

” fyin. ~ 12 5 
Un. in. to wil incl. 

6 Ib. per sq. ft. (8-G)... 12 10 
Boiler Plates, jin. 12 0 
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purchasing only from associated British Steelmakers. 


STEEL (continued). 
. Home. Export, 
Guascow anp Districr— £ sd. £ « d, 
Angles 1l O 6... 10 12 6 
Tees... 12 0 6.. 1112 6 
Joists a ¢ S63. 10 12 6 
Channels. . : ae Be 1017 6 
Rounds, Sin. and up 7 ee ee ES 1112 6 
” under 3in. 1118 0*... ll O 0 
Flats, 5in. and under ... 11 18 0*... ... ll O 0 
Plates, jin. (basis) ll 8 0O.. ll 0 0 
ion Sins. yap ts te 1l 5 0 
*” fin. ... 32:36: 9s. 1110 0 
TI SS MRE AD » Eo ih kee 1115 0 

Jn. jin. to and incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0 12 10 0 
Boiler Plates, jin. 1118 0 12 2 6 
South Wares Arsea-— $ -e, d. £e@«d 
Angles iT 6 €:. 10 12 6 
Tees... 2 2 @... 11 12 6 
Joists li .:@ .@.. 10 12 6 
Channels... lige 2s oe 1017 6 
Rounds, 3in. and up m6. 4 1112 6 
od under 3in.* 3R-36:.6..; ll 0 0 
Flats, din. and under* ... 11 18 0... ll 0 0 
Plates, jin. (basis) 1110 6.. 11 0 0 
ile ee Oe Ae! Bh 1l 5 6 
or din. ... PAG: - at We 1110 0O 
o SE eek | a Ne ee 1115 0 

Un. jin. to and incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0... 12 2 6 
TRELAND—F.0.Q. BELFastT. Rest or IRELAND. 
= nm & oe ee 
Angles He 8-624 LB: © 
OEE eevee > re ee Ee 12 8 0 
Joists £3,768 2 1115 6 
Channels.. . iH 2 6 ¢-.. 1113 0 
Rounds, Sin. indie up 8 SH Gia 12 8 0 
re under 3in.* 10 16 0... 10 16 0 
Plates, jin. (basis) 1113 0 1115 6 
we ; | SRR Rerne X= | Gee eee 12 0 6 
OR > ine 2G. Sea 12 & 6 
» fein. . . 1210 0. 1210 0 
Un. xin. to sin: leak: aS Soe en oe is 12 5 6 

* Rounds and Flats tested quality ; Untested 9/- less. 
OTHER STEEL MATERIALS. 

Home. Export. 
Sheets. 2s. a, £ a. d. 
11-G. to 12-G.,d/d_... 1415 0... ...f.o.b. 1410 0 
13-G., d/d reer. cam Son peeeaaamesy 1410 0 
14-G. to 20-G., d/d . 1510 0 ..-f.o.b. 1415 0 
21-G. to 24-G., d/d | Se Reece ee ee 
25-G. and 26-G., d/d ee BO Osc .fio.b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.o.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 


Home. £ «ed. 

4-ton lots and up 19 10 0 
2-ton to 4-ton lots 19 17 6 
21 2 6 


Under 2 tons Sei nics 
Export : India, £22 5s. ¢.i. “ South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.0.b. 
24-G Basis for all Gauges. 
Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 23/9 to 24/3 
Tinplate Bars, d/d Welsh Works, £7 15s. 
100-ton lots and over, 35 to 100 tons, 5/-— extra 


Billets. ; 
less than 35 tons, 10/~ extra. £684. 
Soft (up to 0-25% C.), untested ay 
~ os tested . 8 7 6 
Basic (0- 33% to 0- 41% C.) irageey gerne 812 6 
» Medium (0-42 to 0-60%C.)... ...  «.. 9 2 6 
» Hard (0-61% to 0-85%C.) ... 912 6 
” »  (0-86% to 0-99% C.) 10 2 6 
ve » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
» Light, f.o.t. ee 9 2 6 
FERRO ALLOYS. 


9/6 per lb. ; 8/74 forward 


Tungsten Metal Powder... 
9/3 per lb. ; 8/6 forward 


Ferro Tungsten 


Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
*» ” 6 p.c. to 8 p.c. £24 0 0 7/6 
9 >» 8 p.c. to 10 p.c. £24 0 0 7/6 
Si Max. 2 p.c. carbon £36 0 0 1l/- 
” ” » lp.c.carbon £38 5 0 11/- 
+ - », 0-50p.c.carbon £41 0 0 12/- 
», carbon-free...  1/- per lb. 
Motallic Chromiam 2/5 per lb. 


£18 15 0 home 
£12 0 Oscale 5/- p.u. 
£17 0 O scale 6/-- p.u. 


Ferro Manganese ood), 76; Bb. 5-s 
Silicon, 45 p.c. to 50 p.c. 


” 


ra o 75 p.c. 

» Vanadium 12/8 per lb. 

»» Molybdenum... ... 4/9 per Ib. ; 5/- forward 
» Titanium (carbon- ang 9d. per lb. 


£185 to £190 per ton. 
8/6 to 8/9 per lb, 


Nickel (per ton) 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, November 3rd.) 


CoprPpER— 
Cash ... £41 5 Oto £4] 7 6 
Three months ... £41 11 3to £41 12 6 
Electrolytic es £46 0 Oto £48 O O 
Best Selected wr si Bir- 
mingham .. i a £47 15 0 
Sheets, Hot Rolled ... £80 0 0 * 
Home. Export. 
Tubes, Solid Drawn (basis) ... 13d. 13d. 
»  Brazed (basis) 13d. 13d. 
Brass— 
Ingots, 70/30, d/d Birmingham £39 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 113d. 11}d. 
»  Brazed... 13$d. 13}d. 
Tix— 
Cash ... . £199 10 Oto £200 0 0 
Three months ... . £199 10 Oto £200 0 0 
SPELTER— 
WR esis 0s, as £16 6 3to £16 7 
Three months ... £16 11 3to £16 12 
Leap— 
Cash ... £17 2 6to£l7 3 9 


co 


£17 3 9to £17 
£100 to £105 


Three months ... 
Aluminium Ingots (British) ... 


FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 20/6 to 21/6 
Hamilton Ell 21/6 to 22/- 
Splints 25/- 

AYRSHIRE— 
(f.o.b. Porta)—StOam i..0 <2. ccc eee eed 21/6 
FirrsHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam .. eereiaes 21/- to 21/6 
Unscreened Nav lmihion 20/6 to 21/6 
LoraiaNs— 

(f.0.b. Leith)—Hartley Prime 19/6 
Secondary Steam ... 4 19/- 
ENGLAND. 

Sour YorKsHireE, Hutt— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NORTHUMBERLAND, NEWOASTLE— 
Blyth Best 20/- to 23/- 
» Second... ‘ 21/- 
» Best Small... 18/6 
Unscreened 21/- to 22/- 
DourHam— 
Best Gas... : 22/6 to 23/- 
Foundry Coke 42/6 to 47/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/-to 29/6 -- 
South Yorkshire ... 25/6 to 27/6 ~~ 
Seconds ... . 22/- to 24/- ~- 
CarpDiIrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- 
Best Seconds as 25/- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/- to 19/6 
Cargo Smalls... 18/— to 19/6 
Dry Nuts : 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel ... 26/- 
Swansza— 
Anthracite Coals : 
Best Large ... 38/— to 41/- 
Machine-made Cobbles... 41/— to 51/- 
Nuts s 40/— to 50/- 
Beans 27/6 to 35/- 
Peas rates Be 25/- to 28/6 
Rubbly Culm... 15/— to 16/9 

Steam Coals : 

Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diese} Oil 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Labour and Arbitration. 


THE dispute over wages in the engineering trades 
is developing in a manner that causes some uneasiness, the 
more so because it coincides with an extensive movement 
to adjust wages to living costs, and as these costs continue 
to rise it appears that there will be no end to the trouble 
until the Government is able to act in conformity with the 
suggestions of the Industrial Organisation Inquiry ,Com- 
mittee. Both the engineering and builders’ unions, 
which are demanding an increase of 15 per cent. in 
wages, are now acting collectively in bringing pressure to 
bear upon arbitrators. At first the engineers’ union 
declared that there would be a strike if. the arbitrator’s 
award were not issued by a certain date, but as the award 
is still withheld, for obvious reasons, the unions have issued 
a manifesto which strikes at the root of the compulsory 
arbitration system. This manifesto declares that a time 
limit shall be given to arbitrators for declaring their 
awards, and that wage advances must be determined by 
the level of living costs. Such interference with the 
freedom of an arbitration judgment is inadmissible, and 
its effect will obviously be to provide the unions with a 
pretext for rejecting it. The demand for higher wages is 
particularly inopportune in the building trades, where 
exaggerated costs have reduced activity of private enter- 
prise to the lowest point that has probably yet been 
reached, and repair work that normally provides a con- 
siderable amount of employment is practically non- 
existent. Owners cannot pay for repairs when they are 
unable to recover the emergency reduction of 10 per cent. 
in rents which was imposed by the Laval Government. In 
these circumstances, another increase in wages would 
only complicate the situation still further to the detriment 
of the workers. The threat of a strike if the arbitrator 
does not conform to the conditions of the manifesto, and 
the many refusals of men to accept unfavourable awards, 
tend to confirm the fears expressed by employers at the 
outset that compulsory arbitration would prove an 
unsatisfactory means of settling labour disputes. The 
manifesto has evoked a protest from the C.G.T., which 
initiated compulsory arbitration and has every interest 
in seeing that the judgments are strictly observed. While 
the C.G.T. claims to represent the interests of the entire 
wage-earning community, there is no unanimity amongst 
the unions. 


Strikes Against Dismissals. 


The steady rise in unemployment figures is an 
indication of a continuous decline in industrial activity, 
which was, in fact, foreshadowed three months ago, when 
the mass holidays brought relief to many employers who 
were disquieted by dwindling orders. There has since 
then been a continuous discharge of men on as small an 
individual scale as possible in order to limit the loss of 
employment, and this is frequently followed by extremist 
action in an attempt to deprive employers of the right to 
discharge workers without first proving justification and 
enabling the unions to distribute work in the interests of 
the men. Arbitration awards, which have the force of 
law, have settled once and for all the right of employers 
to discharge men when they have no work for them. 
Extremist unions will not recognise this right, and there 
continue to be strikes against employers reducing the 
number of their hands. This state of things is, of course, 
not general, but it is far too frequent, and it is more 
prevalent among the dockers and seamen, who seize upon 
any pretext to put their strike machinery in motion. At 
Nantes the handling of cargoes is partially suspended by 
a strike for the reinstatement of two men who had been 
dismissed for assaulting a foreman, and efforts are being 
made to bring about a sympathetic strike at other ports. 
At Marseilles the Government had to intervene to settle 
a strike of seamen that involved, amongst other things, 
the right of ship captains to have on board men of their 
own choosing. In this case it appears that the captains 
refused to accept certain union delegates whom they 
regarded as likely to foster agitation amongst the crew. 
While this extremist agitation causes a certain ferment, it 
would be a mistake to suppose that it has taken hold of 
the general ranks of industrial workers. They are getting 
higher wages and are better off when in work than they 
were formerly, but on account of the automatic increase 
in charges on the top of wages the amount of work avail- 
able is diminishing. Except the extremist unions, which 
attribute the causes of all the present troubles to employers, 
the majority of the men are beginning to have their outlook 
modified by increasing unemployment, and while holding 
tenaciously to the advantages they have acquired 
through the labour reforms, there is a prospect that they 
will be more amenable to concessions that do not infringe 
those rights when the Industrial Organisation Inquiry 
Committee will have completed its task and prepared a 
plan for the conciliation of labour and capital. 

The Paris Exhibition. 

After long consideration the Commission of 
International Exhibitions accepted the French Govern- 
ment’s request for permission to re-open the Paris Exhibi- 
tion next year. The granting of this favour was unex- 
pected, because the Commission has never before made 
any concession of this importance, but the conditions 
under which it was asked were exceptional, for the cost of 
this brilliant manifestation of arts and technique far 
exceeded the original estimate, and on account of labour 
troubles and exactions its completion was nearly four 
months behind time. Had the Exhibition been closed 
before its object was fully attained and had it been left 
with a very heavy burden of financial loss, it is probable 
that it would have marked the end of international 
exhibitions in Paris for a long time to come, but while the 
authority to re-open next year is now assured there are 
many serious matters to be considered before this can be 
done. The first of these is an estimated expenditure of 
something like 400 million francs to maintain the con- 
structions during the winter, and then foreign Govern- 
ments have to be approached to ascertain if they will 
leave their pavilions to be re-opened next year. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawinga. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








ELECTRICAL APPLIANCES. 


Standard 
63, 


1936.—RESISTANCES, 


472,144. December 18th, 
Ltd., Connaught House, 


Telephones and Cables, 
Aldwych, London, W.C.2. 
This is an electrical resistance, the resistance of which is 
controlled by its external heating. The resistance proper, Fig. 1, 
is of silver wire of from 0-008in. to 0-006in. diameter, exposed to 
sulphur vapour to convert it into silver sulphide. At either 








N°472,144 Fig! 
2 EET 
Fig 2 
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end there are attached to it short lengths A A of wire which 
have a relatively low heat conductivity, and beyond these 
there are the copper lead-in wires BB. The resistance is 
sealed into a glass tube, as shown in Fig. 3, round which there 
is wound the heating coil C. It is important that this coil is 





longer than the silver sulphide resistance el t.—Sep 
17th, 1937. 
472,148. January 27th, 





’ 


1937.—Piezo Etxectrric CRYSTALS, 
Siemens und Halske Aktiengesellschaft, Si tadt 
Berlin, Germany. 

According to this invention, a piezo crystal, which may be 
quartz, tourmaline, or the like, is provided with electrodes 
constituted by deposited metal films (as distinct from foils) of 
what may be termed a “ soft solder ’’ metal, lead, tin, cadmium, 
bismuth, or alloys thereof, applied to the crystal. It has been 
found, very surprisingly, that very well-adhering film layers 
can be obtained with the above-mentioned metals. It is possible 
to produce very good soldered connections to such film layers by 
using a soft solder whose melting point is rather lower than 
that of the metal of the coating. It might be thought, in view 
of the lower electrical conductivity of such metals as compared 
to precious metals, that such thick layers (e.g., foils) would have 
to be sprayed on or otherwise deposited. as would cause a great 
increase of the external friction to occur, and with it much 
increased damping of the crystal. This is found not to be so. 
If mere films, e.g., layer thicknesses of the order of only one or a 
few j, are applied no substantial increase of damping is bound 
up therewith, such increases only occurring at thicknesses of 
the order of the thinnest metal foil too thick properly to be 
termed films. The soft solder metal films are preferably applied 
by means of the now well-known “ Schoop ” metal spraying 
method, in which a jet of sputtered incandescent metal is pro- 
jected in the middle of a surrounding sheath-like jet of reducing 
gas, which thus prevents oxidation of the metal even at high 
temperatures.— September 17th, 1937. 


AERONAUTICS. 


471,820. March 12th, 1936.—THe VeErticaL STEERING OF 
Arrcrart, Deutsche Versuchsanstalt far Luftfahrt E.V., 
Rudower Chaussee, Berlin-Adlershof, Germany. 

This invention is concerned with aircraft of the helicopter 
type and their vertical steering. The rotary wings A are mounted 
on an axis which can be moved through a fore-and-aft axis. 
and this axis is interconnected by linkage with an elevator 
B in the stern of the fuselage. In explanation of the arrange- 
ment it is stated :—‘* When longitudinal control of a rotating 
wing aircraft is effected solely by tilting the wing rotor, an 


N°471,820 





alteration in the position of the rotor alters the position of the 
resultant aero-dynamic reaction relative to the centre of gravity. 
At the same time, however, the turning moment due to the 
fixed surfaces on the fuselage of the machine will alter, owing 
to the alteration of the angle between them and the rotating 
wing, and the longitudinal equilibrium of the machine is thus 
disturbed. The simultaneous tilting (in accordance with the 
present invention) of an elevator plane in the same direction 
as the wing rotor allows this latter effect to be eliminated or 
reduced to any desired extent.’’ A suitable system of linkage 
is illustrated in the specification.—September 13th, 1937. 


TRANSMISSION OF POWER. 


472,034. April 8th, 1937.—FLEex1BLE Coupiines, Dr. A. F. 
Flender, A. F. Flender, and F. Tangerding, trading as A. 
Friedr. Flender and Co., of Sachsenstrasse, Bocholt, i.W., 
Germany. 

In this flexible coupling power is transmitted from one shaft 
flange to the other through pins A and rubber bushes B. The 
notable features of the invention are that the holes in which the 
bushes are housed are spaced so closely together that they 


break into one another circumferentially, as shown in the end 
view, and that the holes in the bushes for the accommodation 
of the pins are elliptical. It is said that these characteristics 








N°472,034 











enable the rubber to maintain its elasticity.—September 15th, 
1937. 


472,145. December 29th, 1936.—Orm Firm Beanies, W. 
Williams, 24, Southampton-buildings, London, W.C.2. 
This journal bearing has some of the characteristics of the 
Michel! bearing, in that it depends for its lubrication on the 
maintenance of a series of wedge-shaped films of oil between 
the moving parts. The journal A is provided with semi-circular 


F. 
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rooves B in which there are lodged semi-circular bearing 
blocks C that are an easy fit in the bearing D. It is suggested 
that the load is carried by the blocks through an angular zone 
of 120 deg., and that during the remainder of their revolution 
they are free to pick up a fresh supply of lubricant.—September 
17th, 1937. 


472,151. February 12th, 1937.—FLExrIBLE CoupLinas, KE. M. 
Agren, Odengatan 21, Stockholm, Sweden. 

In this coupling the flanges on the two shafts to be connected 

together are engaged by a U-shaped member A of round cross 

section, which is freely bedded in a groove in one of the flanges 
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and held in place by cover plates B B. The arms C of the U 
piece protrude into notches in the opposite flange with sufficient 
freedom to allow relative movement of the two shafts. The 
specification includes calculations of the stresses which will be 
involved in the parts of the coupling.—September 17th, 1937. 


FURNACES. 


472,215. January 6th, 1937.—Burnine Cray, Metallgesellschaft 
Aktiengesellschaft, 45, Bockenheimer Anlage, Frankfurt- 
on-the-Main, Germany. 

It is said that difficulties are experienced in the usual method 
of burning carbonaceous argillaceous materials in heaps, on 
account of uncertain variations in the product. The inventors 
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consequently use a rotary furnace into which the material is 
introduced at A and discharged at B. It is heated by gaseous 
fuel, in addition to its own carbon content, by the burners C C, 
which are supplied with gas by the branch D. The air for com- 
bustion is supplied at E, and after passing through the pre- 
heaters F F goes to the manifold G on its way to the burners. 





The products of combustion escape at_H. The temperature of the 
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furnace is so graded that the material is first raised from 500 deg. 
to 1000 deg. Cent. and then cooled to 150 deg. It is claimed that 
the clay is completely decarbonised without crazing.—Sep- 
tember 20th, 1937. 


METALLURGY. 


471,830. September i0th, 1936-—THE PRopUCTION oF 
Trranicm Compounps, Titan Company Inc., 111, Broad- 
way, City, County and State of New York, United States of 
America. 

This invention relates to the production of titanium com- 
pounds by the hydrolytic decomposition of titanium sulphate 
solutions. A titanium sulphate solution is obtained by the 
decomposition of ilmenite with sulphuric acid so that it contains 
90 grammes of TiO, per litre, 260 grammes of H,SO, per litre, 
and has a specific gravity of 1-44. To 30 cubic metres of this 
solution sufficient BaSO, or CaSO, is added to give an end 
product containing 25 per cent. of titanium oxide. The mixture 
is then heated to boiling with the aid of steam-heated coils. 
After boiling for three hours, about 85 per cent. of the titanium 
present should be precipitated. The steam is then shut off 
and 5 eubic metres of water are added whilst the solution is 
stirred ; as a result, the temperature falls to about 93 deg. Cent. 
After the water has been added, the solution is again heated 
to boiling and is boiled for about two hours, when the total 
vield of titanium obtained by hydrolysis is about 98 per cent. 
September 13th, 1937. 


MISCELLANEOUS. 


471,708. November lith, 1936.—HaRDENING THE INTERIOR 
SuRFACE oF Hottow Street Articues, The Electric Furnace 
Company, Ltd., 17, Victoria-street, London, S.W.1. 

This is an apparatus for rapidly heating the inner surface of, 
say, a bearing to a small depth so that it may be hardened by 
quenching, without there being time for the heat to spread to 
the body of the bearing. The heating is effected by ducing 
electrical currents in the bearing. The inductor A has a single 


N°471,708 









turn, as is shown in the plan view, and is supplied with current 
through the transformer B. It is suggested that 150 kW at 
2000 cycles should be used, and that this will heat to a depth 
of din. in four or five seconds. It is essential that the inductor 
should have a core C of transformer iron, which may be water 
cooled as shown. The inductor is made hollow and is perforated 
on the outside, so that when the heating has been completed 
water can be introduced to spray out and quench the surface. 
—September 9th,1937. 


471,714. December 15th, 1936.—Vatves, A. O. L. Wennerby, 
la, Jattegrytsgatan, Gothenburg, Sweden. 

In this valve an attempt is made to get a straight-through 

flow when it is fully open. It has two seatings A A and two valve 

members B B pivoted at CC. They are actuated by the bosses 
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D D bearing against the inclined faces of the nut E. The nut 

is prevented from turning by grooves in which the bosses engage. 

When the valve is opened the members B B rise into the bonnet. 
September 9th, 1937. 


472,022. February 8th, 1937.—TremPerinc Grass, A. Quentin, 
8, Via Capodimondo, Florence, Italy. 

lt is pointed out that air saturated with water vapour has a 

higher specific heat than dry air and consequently is more 


N°472,022 


SY 


Qa 
ae 4 SY 
4 WN 
m Pm ; 











effective in tempering glass. So the inventor passes the air 
through a tunnel on its way .to the tempering plant in which 
there are several screens or showers A A of water. It is urged 


that the air should always be of the same temperature, so that 
its final humidity remains constant.—September 15th, 1937. 





Forthcoming Engagements. 


Secretaries.of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Moriday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

CHEMICAL ENGINEERING GRoUP.—Royal Technical College, 
Glasgow. ‘ The Alloys of the Light Metals,” Dr. C. H. Desch. 
7.45 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Storey's-gate, 8.W.1. 
Thomas Hawksley Lecture, ‘‘The Gas Engine and After,” 
Dr. F. W. Lanchester. 6 p.m. 

Inst. oF Propuction ENGINEERS.—British Industries House, 
W.1. ‘ Pressure Die Castings,” H. Lawesky. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1- 
“*Some Factors Governing the Choice of Industrial Drives,” S.- 
Osbourn Shave. 7.30 p.m. 

Nortu-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. ‘‘ Development of Hull 
Form of Merchant Vessels,’ Dr. G. 8S. Baker. 6 p.m. 

Sarurpay, Nov. 67H. 

Norris or ENGLAND Inst. OF MINING AND MECHANICAL ENGI- 
NEERS.—Neville Hall, Newcastle-upon-Tyne. President's 
inaugural address, Mr. T. Greenland Davies. 2.30 p.m. 

Monpay, Nov. 8TH. 

BRADFORD ENGINEERING Soc.—-Bradford Technical College, 
Bradford. ** Mechanical Vibrations,” J. G. Jagger. 7.30 p.m. 

CHARTERED Surveyors’ Inst.--12, Great George-street» 
S.W.1. Presidential address by Mr. R. Cobb. 6.30 p.m. 

Inst. oF Crvit ENGINEERS: NORTHERN IRELAND Assoc. 
Queen’s University, Belfast. ‘‘ The Boulder Dam,” illustrated 
by film and lantern slides. 6.15 p.m. 

Inst. OF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. 
** Electrode Boilers for Steam Raising,’’ Com. F. J. C. Allen, 
R.N. 7 p.m. 

Inst. oF Metrats: Scortish Locat Section.—Works visit 
to G. and J. Weir, Ltd., Cathcart. 7.30 p.m. 

Tvurspay, Nov. 9TH. 

Inst. OF CHEMICAL ENGINEERS.—Burlington House, Picca- 
dilly, W.1. ‘‘ The Special Areas of England and Wales,’”’ C. H. 
Boyd. 6 p.m. 

Inst. oF Crvit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ Combustion Efficiencies of Gas and Oil 
Engines,” W. A. Tookey. 6 p.m. 

Inst. oF Crvit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. Address 
by the Chairman, J. W. Goldson. 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : NORTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘‘ Modern Systems of Multi-channel 
Telephony on Cables,” Col. A. S. Angwin and R. A. Mack. 
7 p.m. 


Inst. OF MARINE ENGINEERS.—85, The Minories, E.C.3. 
“The A.8.E.A. Clutch for Marine Diesel Engines,’ G. L. Metz. 
6 p.m. 

Inst. oF Metats: Norru-East Coast Locat SEection.— 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Joint meeting with the Society of 
Chemical Industry and Institute of Chemistry. Visit to 1.C.I. 
Metals, Ltd., Coal Hydrogenation Plant, Billingham. 7.30 p.m. 

Inst. or Metats: SuEerrietp Locart Section.—University, 
St. George’s-square, Sheffield. ‘‘ Powder Metallurgy,’”’ J. C. 
Chaston. Joint meeting with the Sheffield Metallurgical Asso- 
ciation. 7.30 p.m. 

Inst. oF Metats: Swansea Locat Srection.—Y.M.C.A., 
Swansea. “‘ Qualitative Analysis of Minute Inorganic Samples,” 
Miss I. H. Hadfield. 6.30 p.m. 

WEDNESDAY, Nov. 10rH. 

Inst. or LocomMoTivE ENGINEERS.—Visit to research labora- 
tory of the Inst. of Automobile Engineers at Brentford. 

REINFORCED CONCRETE AssoctaTion.—Inst. Civil Engineers, 
Great George-street, S.W.1. ‘‘ Welding in Reinforced Concrete 
Construction,” J. Cuerel. 6.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ Gug- 
lielmo Marconi and the Development of Radio Communication,”’ 
Sir Ambrose Fleming. 8.15 p.m. 

TuHurspay, Nov. llrx. 

DiEsEL ENGINE Users Assoc.—Caxton Hall, S.W.1. ‘‘ Some 
Notes on the Performance of Piston Rings in Relation to 
Medium-speed Diesel Engines,” F. C. Caistor. 5 p.m. 

Guiascow UNIVERSITY ENGINEERING Soc.—James Watt 
Engineering Laboratories, University, Glasgow. ‘‘ Line and 
Level in the Setting Out of a Tunnel,’ J. Robertson. 7.30 p.m. 

Inst. oF Crvit ENGINEERS: BIRMINGHAM AND DisTRICT 
Assoc.—James Watt Memorial Institute, Great Charles-street, 
Birmingham. ‘ Tests on Highway Bridges,’’ Norman Davey. 
6 p.m. 

Inst. or Metats: Lonpon Locat Section.—Royal School 
of Mines, South Kensington, S.W.7. ‘‘The Training and 
Employment of Metallurgists, Prof. R. 8. Hutton. 8 p.m. 

Inst. OF MECHANICAL ENGINEERS: NORTH-WESTERN 
BrancH.—Engineers’ Club, Albert-square, Manchester. ‘‘ The 
Training of Personnel for Industry,” A. P. M. Fleming. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Visit to works of Lax and Shaw. ‘‘ Bottle Making Machinery,” 
J. Shaw. 

Fripay, Nov. 12rxH. 


Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1- 


Informal meeting. ‘“ Fabrication by Arc Welding,” R. M- 
Gooderham. 6.30 p.m. 
Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 


Annual general meeting. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Understanding the Task Instead 
of Measuring it: Work Analysis Without a Stop Watch,” E. 
Hijmans. 7.15 p.m. 

Sarurpay, Nov. 137H. 

Screntiric Soc. or THE Roya TECHNICAL COLLEGE.—George- 
street, Glasgow. Film on “‘ Production of Ford Cars at Dagen- 
ham.” 7.30 p.m. 


7.30 p.m. 





Monpbay, Nov. 15ruH. 

Inst. oF ELEcTRICAL ENGINEERS : SouTH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. “Street Traffic Signals,” F.G.Tyack. 7 p.m. 

Turspay, Nov. 16TH. 

Hott CHEMICAL AND ENGINEERING Soc.—Municipal Tech- 
nical College, Park-street, Hull. ‘‘ Air Conditioning,’ R. E. W. 
Butt. 7.45 p.m. 

ILLUMINATING ENGINEERING Soc.—2, Savoy-hill, W.C.2. 
“* Lighting for Special Industria) Processes,’ 8. Anderson and 
W. R. Stevens. 7 p.m. 





Inst. oF Civit ENGINEERS.—-Great George-street, West, 
minster, 8S.W.1. ‘* Dover Train Ferry Dock,” George Ellson- 
6 p.m. 

Lyst. or Civin ENGINEERS : SourH WALES AND MonmovTs- 
SHIRE Assoc.—Royal Metal Exchange, Swansea. Address by 
the Chairman, A. A. Fordham. 6.30 p.m, 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
Elmbank-crescent, Glasgow, C©.2.  “ Industrial Accidents,’ 
H. H. C. Thomas, E. Royal, and C. A. Oakley. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field. ‘t Some Aspects of Impact Testiny,”” Dr. L. W. Schuster. 
7.30 p.m. 


39, 


’ 


Wepnespay, Nov. 171rH. 

CHARTERED Surveyors’ Inst.—-12, Great George-street, 
S.W.1. ‘‘ The Scientific Use of Conerete and its Effect on the 
Cost of Construction, and Vibration in Concrete,’’ P. H. Mangin. 
8 p.m. 

Inst. or Crvit ENGINEERS: Assoc. oF LONDON STUDENTS.—- 
Great George-street, Westminster, 8S.W.1. ‘‘ The Workability 
of Concrete,” A. R. Collins. 6.15 p.m. 

Inst. or Civin ENGINEERS: MANCHESTER AND DistTrRIcr 
Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ Clay as a Foundation Material,” 
G. A. Lord. 6.45 p.m. 

Inst. oF ELECTRICAL ENGINEERS : ‘TRANSMISSION SECTION. 
Savoy-place, W.C.2. Chairman’s address, J. L. Eve. 

Inst. of Mertats: MANCHESTER METALLURGICAL Soc.- 
Constitutional Club, St. Ann’s-street. ‘‘ Modern Views of Cast 
Iron,” A. L, Norbury. 7 p.m. 

Tuurspay, Nov. 187H. 
British Waterworks Assoc.—Agricultural Hall, Islin ton: 

“Water Supply and Town Planning,” G. H. Thiselton- 
Dyer; ‘‘The Weather and Water Suppiy. EK. C. Bilham, 
1l a.m. Afternoon session. ‘‘ The Possibilities of the Lower 
Greensand as a Source of Water Supply for Greater London,” 
H. Dewey ; ‘* Some General Principles Involved in the Corrosion 
and Protection of Water Mains and Services,”” Dr. W. H, Vernon 
and Dr. F. Wormwell. 3 p.m. 

Inst. oF ExvecrricaL ENGINEERS.—Savoy-place, W.U.1. 
“‘ Electrification of the Paris-Orleans and Midi Railways,” A. 
Bachellery. 6 p.m. 

Inst. OF MARINE ENGINEERS: JUNIOR SECTION. 
School of ‘Engineering and Navigation, Poplar, E.14. 
Future of the Diesel Engine,”” W.S. Burn. 7 p.m. 

Roya Arronavuticat Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ The Take-off Problem in Modern Air- 
craft Design,” H. F. Versey. 6.30 p.m. 

Fripay, Nov. 19rH. 

Lyst. oF Crvit ENGINEERS : GLASGOW Assoc. OF STUDENTS. 
The Institution of Engineers and Shipbuilders in Scotland, 36, 
Elmbank-crescent, Glasgow. ‘‘ The Boulder Dam,” illustrated 
by film and lantern slides. 7.30 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
“The Mechanics of Flame and Air Jets,”’ R. F. Davis. 6 p.m. 

Juntor Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘‘Recent Technical Developments in the Art of Recording 
Sound for Moving Pictures,”’ W. Harris. 7.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 

Mining Inst., Newcastle-on-Tyne. ‘“‘ Boiler Maintenance and 
Repairs in Large Steamers,” E. P. Wilson. 6 p.m. 


N. 


L.C.C. 
“ The 


Saturpay, Nov. 20TH. 

Inst. or Cirvit ENGINEERS: Assoc. oF LONDON STUDENTs. 
Visit to the improvement and extension works at the Royal 
Docks, Port of London Authority. 

Monpay, Nov. 22Nnp. 

Inst. oF ELrecTricaL ENGINEERS.—-Savoy-place, 
‘“* Recent Developments in Electric Welding,” J. A. 
7 p.m. 


W.C.2. 


Dorrat. 


Tuespay, Nov. 23rp. 
Inst. oF ELECTRICAL ENGINEERS : NORTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘ Rural Electrification,’ J. 8. 
Pickles. 7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





VeEepDER-Roort, Ltd., announces the opening of new works and 
head office in this country at Dickinson Works, Purley Way, 
Croydon, Surrey. 

L. STERNE AND Co., Ltd., have decided to transfer to Glasgow 
the business of the Haslam Foundry and Engineering Company, 
Ltd., of Derby, of which firm Messrs. Sterne acquired control 
some three years ago. 

Tue Lystiruts oF PusBLic ADDRESS ENGINEERS has appointed 
a new Secretary, Mr. C. 8. Grace, B.Sc., F.1.C. All inquiries 
concerning membership and matters pertaining to the Institute 
should be addressed to him at 22, Spencer-road, Chiswick, 
London, W.4. 

Tue GENERAL Evectric Company, Ltd., states with reference 
to the purchase by Mitchell, Cotts and Co. of the share capital 
of Fraser and Chalmers (South Africa), Ltd., that the latter 
company has no connection whatsoever with Fraser and 
Chalmers, of Erith, of which the General Electric Company, 
Ltd., is the sole proprietor. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tue IsmMaAtmLiA VatvE Company, London, has received an 
order for ‘‘ Ismailia ’’ discharge valves for the new steel water 
tanks for the South African Government Railways, which are 
being built by Soc. An. de Construction et des Ateliers de Wille- 
broeck, Belgium. 

Tue METROPOLITAN-VICKERS ELEcTRICAT. CoMPANy, a few 
weeks ago, received from the South African Government an 
order for twenty-two 1200 H.P., 66-ton, 3000-volt electric loco- 
motives. This order has now been increased by the addition of 
twenty further locomotives, the total cost for the forty-two 
locomotives exceeding £500,000. These locomotives are for 
service on the Natal Railway and will be similar to 120 Metro- 
vick locomotives supplied previously. 


Wenrr G@sro, Ltd., has secured a contract from Steel Bros. 
and Co., Ltd., of London, acting on behalf of the Lenya Mining 
Company, Ltd., for a new electrically operated dredger for tin 
recovery. The dredger will carry two generators, supplied by 
the Lancashire Dynamo and Crypto, Ltd., and direct coupled 
to gas engines, each of 294 B.H.P., sar 2a by the National 
Gas and Oil Engine Company, Ltd., which company will also 
supply the gas producer plant. The fuel to be used will be 
charcoal. 
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A Seven-Day Journal. 


British Cast Iron Research Association. 


Ar the annual luncheon of the British Cast Iron 
Research Association, the President, the Earl of 
Dudley, gave some particulars of a proposed scheme 
for the extension“and improvement of the Associa- 
tion’s research facilities. He pointed out that during 
the past year the income was between £16,000 and 
£17,000, that it was the highest recorded in the 
history of the Association, and that it implied a 
corresponding increase in activity. Other countries, 
he said, spent much more on research and the results 
that they obtained could equally well be secured in this 
country if funds were sufficient. The Council of the 
Association has decided that now that there has been 
an improvement in industry the time has come for 
it to improve the research equipment and install it 
in more suitable premises. With this end in view, 
the Earl of Dudley stated that if members of the 
Association were prepared to furnish a sum equi- 
valent to double their normal annual subscription 
it would realise £15,000 towards the cost. The whole 
scheme would cost between £30,000 and £40,000. He 
spoke very strongly about those firms which, although 
they benefit directly or indirectly from the work of 
the Association, do not subscribe towards its mainten- 
ance costs. A direct return for the subscriptions is 
given by replies to inquiries, which including those 
which are answered by the Information Bureau, 
are dealt with at the rate of five each working day. 
These inquiries often involve analytical and testing 
work, and sometimes minor investigations, and 
occasionally entail visits to members’ works. In 
proposing a vote of thanks to the President, Mr. 
Walter F. Higgs said that in this country we should 
provide our own equipment and rely less upon licences 
from foreign countries, and that the only means 
of bringing that result about was the encouragement 
of research. With regard to Government assistance, 
he said that he considered that financial support 
should come from within the industry. Sir Harold 
Hartley, the Chairman of the Council, emphasised 
the fact that the main function of the Association 
was to develop planned research into the subject 
of cast iron. He pointed out that without trained 
research men the industry would decline in the 
future. To provide such men the British Foundry 
School was opened three years ago and its work is 
now showing definite results. 


National Shipbuilders’ Security Ltd. 


Ln a Journal note of October 29th we referred to 
the reduction in the number of shipyards during the 
past year. At the annual meeting of Shipbuilders’ 
Security, Ltd., which took place in London on 
Thursday, November 4th, Sir James Lithgow, the 
chairman of directors, said that the purchases in the 
year under review had been fewer, but that advantage 
had been taken, wherever possible, to sell sites, which 
would be utilised for purposes other than shipbuilding, 
and that policy was being pursued. He was glad to 
say that the valuer had several further important 
negotiations on hand, and he was hopeful that some 
sales would shortly materialise. The industry was 
at present employed to the extent of about two- 
thirds of its berth capacity, which indicated that there 
was more than ample reserve capacity still available 
for any likely future demand. Had the sterilised 
yards remained in business, the load would have been 
less than half of the capacity, and, in fact, the 
effect of concentration which National Shipbuilders’ 
Security, Ltd., had attained was that, in the average 
case, the volume of work, in progress was about 50 per 
cent. greater than it would have been if spread over 
the original number of units. The concentration 
of work had resulted in more economic production. 
The directors had decided, he continued, to repay 
the outstanding debenture stock and had made 
arrangements to re-finance it privately at a saving to 
the company. That must not be taken as indicating 
that the company’s usefulness was at an end. The 
situation would require to be closely watched in the 
future. 


The Employment Returns. 


THE Ministry of Labour announced on Monday 
last, November 8th, that it was estimated that on 
October 18th, 1937, the number of insured persons, 
aged sixteen to sixty-four, in employment in Great 
Britain, exclusive of persons within the agricultural 
scheme, was approximately 11,659.000. This was 
47,000 less than the revised figure for September 13th, 
1937. On a comparable basis there was, however, an 
increase of approximately 464,000 as compared with 
October 26th, 1936. There was a decline in employ- 
ment between September 13th and October 18th in 
the distributive trades, the shipping and road trans- 
port services, in building and public works contract- 
ing, and in the wool textile, printing and bookbinding 
and general engineering industries. There was also 
a slight decline in agriculture and horticulture. On 
the other hand, employment improved in the cotton 
and tailoring industries, and in coal mining, ship- 





building and repairing and dock and harbour services. 
On October 18th, 1937, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,159,613 wholly unemployed, 
176,337 temporarily stopped, and 54,299 normally 
in casual employment, making a total of 1,390,249. 
This was 51,045 more than the number on the 
registers on September 13th, 1937. On a comparable 
basis there was a decrease of about 166,400 as com- 
pared with October 26th, 1936. The total on October 
18th, 1937, comprised 1,074,482 men, 36,641 boys, 
239,177 women, and 39,949 girls. 


Location of Industry. 


THE sittings of the Royal Commission on the 
Location of Industry were resumed on Friday, 
November 5th, at the Institution of Civil Engineers, 
under the chairmanship of Sir Montague Barlow, 
when evidence was submitted on behalf of the Elec- 
tricity Commission by Sir John Snell, the Chairman 
of the Electricity Commissioners. In the memo- 
randum presented, it was pointed out that public 
electricity supply had played a small, but contri- 
butory part in the present geographical location of 
the industries and population of Great Britain. 
General advance in the comfort of the town dweller 
had enhanced the disparity in amenities available 
to the rural population, and had tended to encourage 
the movement from the country to the town. 
Between 190] and 1931 the population in the rural 
areas of Great Britain increased only from 9,021,000 
to 9,428,000, while over the same period the urban 
population rose from 27,979,000 to 35,313,500. 
Probably the neglect of the rural areas which charac- 
terised the early stages of the development of elec- 
tricity had to some extent proved a contributory 
factor to this movement. With, however, the recent 
improvements in the wholesale production of elec- 
tricity and its wide transmission under the direction 
of the Central Electricity Board, supplies of electricity 
of any magnitude at economic prices would, within a 
few years, be increasingly available throughout the 
country, and should ensure more complete freedom 
in the choice of industrial sites. Electricity had 
played a more important part in Greater London than 
in any of the other large urban areas. An important 
factor was the length of the daily journey of the 
travelling population. This had been greatly reduced 
by the comparatively recent electrification of the 
suburban railways of the London area. Other factors 
included less atmospheric pollution and the import- 
ance of public electricity supply industry as a factor 
in national defence. The Commission adjourned for a 
fortnight. 


Stabilising Steel Prices. 


THE decision of the steel makers to stabilise current 
prices of steel until the end of 1938 was published on 
November 8th. The announcement issued from the 
British Iron and Steel Federation stated that, follow- 
ing a decision of the Basic Pig Iron Producers’ 
Association to maintain present prices until June 
30th, 1938, steel associations covering the main 
basic steel products have decided in conformity with 
a recommendation of the British Iron and Steel 
Federation and with the concurrence of the Import 
Duties Advisory Committee, to maintain their prices 
at the present level until the end of 1938, subject to 
the proviso in all sales and contracts that deliveries 
after December 3lst, 1938, will be at Association 
prices then ruling. It was further stated that the 
associations concerned were the Scottish Steel 
Makers’ Association, the Midland and Welsh Steel 
Makers’ Association, the North-East Coast Steel 
Makers’ Association, the British Joist Makers’ Asso- 
ciation, the Soft Basie Billet Association, the Basic 
Special Steel Billet Association, the Free Cutting 
Steel Billet Association, the Forging, Drop Forging 
and Stamping Billet Association, the Sheet Bar 
Association. ‘* In spite of recent world disturbances,” 
continued the announcement, ‘* there is no abatement 
of the demand for steel products in this country, and 
in taking this course in the face of increased and still 
increasing costs of their raw materials the iron and 
steel industry is actuated by the desire to contribute 
to the prolongation of the present level of trade 
activity and by the hope that some mitigation of the 
burden of its own material costs may be secured by 
co-operation with the interests involved.” 


The Electricity Commissioners’ Report. 


THE Seventeenth Annual Report of the Electricity 
Commissioners, covering the period April Ist, 1936, 
to March 3lst, 1937, shows that the continued im- 
provement in trade and industry generally was 
reflected in a substantial increase in the production of 
electricity by authorised undertakers. The units 
generated amounted to 20,868 million, an increase of 
2453 million, or 13-3 per cent., on the figures for the 
previous year. In four consecutive years the output 
of electricity by the supply industry has shown an 
increase of over 12 per cent. on the figures for the pre- 
ceding year. Since 1932-33 the aggregate increase in 


output has amounted to 8362 million units, or 66-8 per 
cent., representing an average rate of growth of 
16-7 per cent. per annum on the figures for 1932-33. 
In 1935-36 about 60 per cent. of the number of pre- 
mises in the various areas of supply had been con- 
nected to the supply systems, about 85 per cent. of 
the connected premises being of a domestic nature. 
Apart from the possibility of increased supplies to 
existing consumers, the scope for further expansion is 
indicated by the fact that 40 per cent. of the premises 
in the areas of supply remain unconnected. Based on 
detailed returns covering about 85 per cent. of the 
total number of private consumers supplied from the 
public systems, domestic premises, which represented 
about 85 per cent. of the total number of consumers, 
accounted for between 23 and 24 per cent. of the total 
sales of electricity and between 36 and 37 per cent. of 
the total revenue from such sales. The average con- 
sumption per domestic consumer in 1935-36 amounted 
to about 500 units and the average revenue to about 
£3-64, equivalent to 1-75d. per unit sold. Factories, 
workshops, and other power consumers, which repre- 
sented about 2 per cent. of the total number of con- 
sumers, accounted for between 59 and 60 per cent. of 
the total sales, and for about 34 per cent. of the total 
revenue from such sales. The average revenue per 
unit sold amounted to 0-15d., in the case of high 
tension supplies, and to 0-79d. in the case of low- 
tension supplies. Shops, offices, and public buildings, 
which represented about 13 per cent. of the total 
number of consumers, accounted for between 16 and 
17 per cent. of the total sales and for about 29 per 
cent. of the total revenue. The average consumption 
per establishment was 2300 units and the average 
revenue £19-3, equivalent to about 2-0ld. per unit 
sold. 


North-Eastern Trading Estates Ltd. 


On more than one occasion we have referred in these 
columns to the Team Valley Estate, which has been 
constructed near Gateshead-on-Tyne by North- 
Eastern Trading Estates, Ltd., under Government 
auspices. On Friday last, November 5th, we were 
invited to inspect the estate in company with about 
thirty representatives of the engineering, industrial, 
and trade Press. The party was received by Colonel 
K. C. Appleyard, the chairman of the company, Mr. 
M. D. Methven, the general manager, and Mr. Philip 
Baker, the publicity officer. Eutering the estate, 
considerable interest was shown in the Kingsway- 
road, which consists of two 24ft. wide carriageways, 
with a 24ft. grass strip between them. When the 
footways and cycle paths have been added, the total 
width between the buildings will be 176ft., making the 
road one of the widest in Europe. The boundaries 
of the 700-acre estate were viewed, and the arterial 
road system described which will link the new estate 
with all parts of Great Britain. The party visited 
the administrative buildings and the occupied 
factories, of which twenty-two are now at work and 
a further thirty-four either in process of erection or 
on order. When these factories are in full production, 
it is estimated that some 6700 people will find employ- 
ment in them. About 1400 men are now employed 
on engineering and development work in connection 
with the estate. Specially interesting were the 
nursery factories, which are split up into units of 
1500ft., and are available, including rates, lighting, 
and heating, at the very low rental of £1 per week. 
The river rectification scheme was inspected, and the 
party returned to Newcastle-upon-Tyne for luncheon. 
In a speech of welcome, Colonel K. C. Appleyard 
welcomed the guests, and a reply was made by Sir 
Frederick Marquis, the chairman of Lewis, Ltd., and 
the Industrial Adviser to the Commissioner for 
Special Areas. 


Factories in the Special Areas. 


In the course of a lecture to the Institution of 
Chemical Engineers on Tuesday evening, November 
9th, Mr. C. H. Boyd, a senior member of the staff of 
the Commissioner for Special Areas, gave some 
particulars of the economic and technical aspects of 
the work which the Commissioner is now undertaking. 
In co-operation with the local authorities and other 
bodies considerable progress, he said, had been made 
in the improvement of the local services in the special 
areas. During the year ended September 30th last 
no less a sum than £1,164,000 from the Special Areas 
Fund had been spent, which compared with about 
£270,000 for the previous twenty-one months. 
Arrangements had now been made, Mr. Boyd said, 
whereby industrialists could be provided with up-to- 
date factories in all the areas, either on trading 
estates or, by arrangement with the Commissioner, in 
other parts of the areas. Already two trading estate 
companies could show a total of twenty-four factories 
completed, while fifty-six were in course of con- 
struction, and in other parts of the areas six factories 
were being built. It was of interest to note that the 
number of unemployed people in the areas in question 
had fallen from 343,992 in December, 1934, to 210,608 





in September this year. 
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American Highways and Highway 
Practice. 


By E. E. R. TRATMAN. x 
No. V. 
(Continued from page £69, October 29th.) 


ARTHWORK practice for highway construction 

is much the same as for railways or other large 
engineering works, but in building embankments to 
carry a rigid pavement it is important to reduce 
settlement to a minimum. For this reason the mate- 
rial is carefully selected, deposited and spread in 
layers 4in. to 6in. thick—sometimes 8in.—and is 
then harrowed, sprinkled, and rolled with ordinary 
or sheepsfoot rollers of about 10 tons weight. The 
surface is finished to such an elevation that after 
settlement there will still be a slight excess to allow 
for shaping the surface in advance of the paving 
operations. In Illinois, the specifications provide for 





less than six passes of a tamping or sheepsfvot roller, 
a three-wheel 10-ton roller, or a pneumatic truck-tire 
roller. The disc harrow must be 7ft. wide, weighing 
150 lb. per foot of width, and having solid dises not 
less than 18in. in diameter. For the tamping roller 
the width must be not less than 8ft., in two or more 
sections, with a weight of 90 lb. per inch of width, 
and a pressure of 100 lb. per square inch on each 
tamper. 

A special feature of earthwork for highway con- 
struction is the very extensive use of machinery 
for excavating, moving, placing, and distributing the 
material, and for dressing the surface to a definite 





struction and aggregates nearly 100,000 miles. In 
general, also, the concrete is reinforced by wire 
netting. or mats of steel bars welded or clamped 
together, the netting being mainly to prevent cracking 
rather than to add structural strength. In cross 
section the slabs may differ considerably. In some 
cases the thickness is uniform, usually 8in. to 1Oin. 
or llin. In others, the thickness varies; it may 
increase by an incline or taper from the middle to 
each edge. More often the thickness is uniform for 
about 6ft. of the middle of a LOft. slab, and then 
tapers to an increased thickness at the edges. Thus a 
middle thickness of 64in., 7in., or 8in. may increase 
to 9in., 10in., or Llin. at the edges. 

For the proportioning of concrete the Illinois 
specifications provide that the proportions of cement, 
fine and coarse aggregate, and water will be deter- 
mined by the engineer, so as to produce a workable 
plastic concrete having a compressive strength of 
not less than 3500 lb. per square inch, and a modulus 
of rupture of at least 650 lb. at the age of fourteen 
days. If high-early-strength cement is used the 
above strength must be attained in four days. In 
tests of consistency the slump must be from lin. to 
2in. Where tandem or double mixers are permitted 
the concrete must be in the first drum for at least 
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FIG. 28—STAGES IN THE CONSTRUCTION OF A CONCRETE HIGHWAY 


introducing water into the embankment through 
jet holes in order to accelerate settlement. In Penn- 
sylvania, the State Highway Department requires 
that embankments be left to settle at least two 
months or through a winter. If it should be desirable 
‘to reduce this limitation the engineer may require 
the embankment to be built in thinner layers and 
with very thorough rolling. Blasting has been 
practised to solidify embankments in swampy 
ground. 

For mechanical compacting of embankments the 
specifications of the State Highway Division of 
[Illinois require the material to be deposited in layers 
not exceeding 6in. in thickness when loose, and then 
spread and levelled by bulldozers or blade machines. 
Each layer to be wetted and disced sufficiently to 
break up clods. But with sand or gravel discing is 
not required. Each layer is to be compacted by not 





shape. For moving the material there are drop- 
bottom wagons up to 30 cubic yards capacity, 
mounted on crawlers and hauled by tractors. The 
tractors used on this sort of work are able to operate 
under highly unfavourable conditions. Bulldozers are 
usually tractors or motor trucks fitted with an adjust- 
able blade or mould board in front, so as to push and 
spread the material in layers of uniform thickness. 

As noted already, there is considerable variation in 
designs, specifications, and construction methods in 
the several States. The Association of Highway 
Officials has endeavoured to obtain uniformity on 
some features, and has adopted some standards for 
universal use. 


CONCRETE PAVEMENT. 


For main roads, concrete pavement—first used in 
Michigan in 1909—is by far the most general con- 





thirty seconds, and where the use of central mixing 
plants is approved the consistency must be such that 
there is no segregation during hauling, and the time 
from mixing to depositing must not exceed thirty 
minutes. Mixers may operate on the shoulder or 
on the sub-grade, according to conditions, and usually 
deposit the concrete by means of a drop-bottom 
bucket riding on a horizontal jib or boom. 

The Pennsylvania highway specifications require 
proportions of stone or slag concrete as 1 : 2-0: 3-50 
by weight, or 1: 2-2: 3-25 by volume. If made with 
gravel as coarse aggregate, the proportions are 
1:1-8:3-25 or 1:1°8:3, respectively. Cement 
must be not less than 1} barrels per cubic yard, and 
water not more than 5} gallons, including the moisture 
content of the aggregate and any solutions of calcium 
chloride or emulsified carbon that may be added. 
The calcium chloride is used when the temperature 
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is expected to reach 50 deg. Fah. or lower. 
concrete batch must be in the mixer not less than 
1} minutes, during which time the drum must make 


from 14 to 20 r.p.m. If the sub-grade surface is dry 
it must be sprinkled before concrete is placed upon it. 


In some cases the sub-grade is covered with sheets of 


building paper, to prevent absorption of water from 
the concrete. 

While the concrete is plastic its surface is tested 
by straight-edges, 10ft. to 16ft., and any irregularities 
are corrected by means of smoothing lutes. The 
surface is then finished by a belt of rubber or canvas, 
8in. to 12in. wide, either attached to and operated 
by the finishing machine or used independently. For 
curing, the set and finished concrete is covered by 
mats of cotton, jute, or burlap, thoroughly wetted, 
and left in place at least seventy-two hours; or in 
certain cases they may be removed in twenty-four 
hours and replaced with straw or hay, 100 lb. per 
100 square yards, kept in place and wet for five days. 


tudinal and transverse joints there are vibrators held 
by hand, somewhat like drills and pavement breakers. 

Vibrators in use in the work of laying concrete 
pavement on two bridges in New York City are shown 
in Fig. 29. The first view is on the Williamsburg 
Bridge and shows three vibrators on a screed 18ft. 3in. 


long. In the other view—on the Queensborough 
Bridge—two vibrators are mounted on a screed 12ft. 
long. In both cases there are two screed boards 


operated in tandem, and no finishing machines are 
used. 

On a 5-mile contract in Lllinois, the finishing 
machine had two reciprocating screeds, the front one 
—18in. wide—carrying three electric vibrators which 
gave a frequency of 3950 to 4075 per minute, current 
being supplied by a petrol generator set mounted 
on the machine. The bottom plate of this screed 


was turned up on a radius of 2}in. to connect with 
the vertical plate, thus forming a rounded nose which 
worked sufficient concrete under the screed to care 





wide. Two proportioning plants were set up, and 
motor trucks delivered the measured batches to 
machine No. 1, which mixed for twenty-eight seconds, 
and delivered to No. 2, which was coupled to it and 
again mixed twenty-eight seconds. This machine 
discharged to a motor truck which delivered the 
concrete to No. 3, about 1200ft. ahead; this gave a 
final mixing of four seconds and placed the concrete. 
Progress in this way reached 163ft. per -hour, and 
averaged 145ft. on the entire job. The two coupled 
machines were moved at night and remained 
stationary during the day. 

For a road in Indiana two mixers worked inde- 
pendently on the same piece of road, one placing the 
base course and the other following 25ft. behind 
to place the top course of a 22ft. slab. Under the 
specifications, a mixer could turn out only 360 
batches—equivalent to 800ft. of paving-—-in the 
eight-hour day, but with two mixers the amount was 





nearly doubled, placing 1206ft. to 1400ft. per day. 





Fic. 


Cores are taken to test the thickness of the concrete. 
In Illinois, the belt finishing is supplemented by 
special brooms which are drawn lightly across the 
surface from the centre line to each side. 

Compacting the concrete by means of electric and 
pheumatic vibrators has been used extensively, and 
the vibrators can handle a harsher, leaner, and drier 
concrete than is otherwise practicable. Increased 
strength at the same or lower cost is a general result, 
with the use of less cement. In the slump test the 
slump is usually jin. to lin., sometimes only }in., as 
compared with lin. to 2in. for ordinary concrete. 
From tests conducted by the United States Bureau 
of Public Roads, the following conclusions were 
deduced :—({1) For a given water-cement ratio a 
saving of about 10 per cent. in amount of cement is 
practicable without sacrificing strength or uniformity ; 
(2) for a given cement content, an increase of 10 per 














FiG. 30—TRAVELLING CONCRETE MIXER 


cent. in flexural and compressive strength may be 
attained ; (3) with surface vibrators the best results 
are with concrete of consistency corresponding to lin. 
slump; (4) with such concrete its uniformity, 
freedom from segregation, honeycomb areas, &c., 
are markedly improved by vibration ; (5) the effect 
of surface vibration on strength and uniformity is 
about the same for both stone and gravel concrete ; 
(6) vibrating screeds and vibrating pans mounted 
independently of the screeds are about equally 
effective. 

As a rule the vibration is applied on the surface, 
at or behind the screed on the finishing machine, but 
in one machine the vibrating element is a horizontal 
tube in front of the screed and buried in the roll of 
concrete pushed ahead by the screed. In other 
types internal vibration is applied by rotating bars 
or spikes which penetrate to a depth of about din. 
For compacting along the side forms and at the longi- 


29—VIBRATORS 


for the increased consolidation resulting from the 
vibration. The weight of the machine was about 5 
tons, or 1000 lb. more than one without the vibrator 
equipment. The concrete had stone coarse aggregate 
of fin. to 2in. size, with a slump of lin. or less. and 
was used to form a slab 20ft. wide, 6in. to 9in. thick. 
With this harsh concrete it was necessary for the 
spreaders to take special care to shovel concrete 
under the dowel bars at joints, in order to prevent 
small pockets and voids. In steady work, progress 
was made at about 120ft. of slab per hour. 
Compacting the concrete by rolling has been 
tried experimentally on the Wisconsin State high- 
ways, using a 5-ton roller with a weight of 190 lb. 
to 215 lb. per lineal inch of roller contact. A finishing 
machine struck off the concrete at ?in. above the 
true surface, and was followed by the roller. A 
second machine then gave the finishing touch to the 
surface. Such concrete showed higher strength 
with less cement and at less cost. The process is 
somewhat similar to that tried in Victoria, Australia, 


IN USE FOR CONCRETE PAVING WORK 


At a railway siding, bulk cement was blown from 
covered cars into a bin, and aggregate from drop- 
bottom cars was dumped into a pit from which 
grab buckets handled it to elevated storage bins. 
Batch measuring devices loaded a fleet of thirteen 
motor trucks, each truck carrying two batches, and 
serving one or other of the mixers as directed by a 
dispatcher. The lead or haul was about 1 mile. 

A tractor-hauled grader for rough surfacing of 
the completed roadbed was followed by another 
working to a limit of $in. in level and 2in. in alignment. 
Steel side forms were kept placed 300ft. ahead of 
the paving. As each 50ft. or 60ft. length was placed 
the surface was trimmed by a fine grader and rolled 
.with a three-wheel petrol roller of 10 tons. After 
testing the surface with a templet, the transverse 
joints were placed and secured by steel pins driven 
into the ground. 

After the surface had been sprinkled with water 
the first mixer placed the base course, Sin. to 7in 





thick, the concrete being levelled off at 2in. below 






























































but in that case the results were reported as rather 
unsatisfactory, largely because the roller was not 
suitable for the work. 

To expedite construction while maintaining high 
quality of concrete, the simultaneous use of two 
separate mixers has been tried, as well as the use of 
two mixers in tandem or series. On a 20ft. concrete 
pavement in Illinois, a progress of nearly 190ft. 
per hour was made by the latter method. The first 
machine mixed the concrete for twenty-eight seconds 
and then discharged it into the loading skip of the 
second machine, which mixed it for thirty-two 
seconds, and discharged it into the distributing 
bucket. Each machine had a drum of 27 cubic feet 
capacity. By this method, from three to four batches 
were continuously in process of charging, mixing, or 
placing. 

A modification of this plan is a single machine 
with two drums set tandem and having a spout or 
trough between them. Four batches were in process 
all the time, one in the charging hopper, one in each 
drum, and one in the distributing bucket. On an 
exceptional case in Missouri three mixers in tandem 





were used for a 28-mile concrete pavement 20ft. 
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FiG. 31—CONSTRUCTION OF CONCRETE ROAD IN ILLINOIS 


the final surface by means of a screed attached to 
the mixer by a cable. Welded wire sheets of netting 
were then placed, and the second mixer then placed 
the’ 2in. top course. This machine also helped with 
the base course when necessary. A petrol finishing 
machine struck off the surface, tamped or packed it, 
and finished it with a belt having a transverse 
reciprocating movement. A disc at the rear cut 
a 2in. vertical groove along the centre of the top 
course. From a travelling bridge carried by the 
forms, six finishers trimmed, edged, and broomed 
the surface. Behind them came a machine installing 
a longitudinal bituminous filler, jin. by 2in., in the 
groove cut by the disc. For curing, the concrete 
was covered with burlap mats kept wet by hose for 
twenty-four hours, and then replaced by loose straw 
which was kept wet by a 1200-gallon tank truck 
fitted with a 24ft. length of 2in. pipe. The pipe was 
perforated and could be swung across the road. 

A group of views illustrative of concrete highway 
construction is given in Fig. 28. At (1) a sub-grade 
machine is removing excess earth, which is deposited 
outside the forms by a conveyor. It levels the surface 
for the concrete, with a variation of surface seldom 
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exceeding yin. in 10ft. At (2) the soil is being com- 
pacted by a petrol roller. In the rear is shown a 
toothed .templet for detecting deviations from the 
true surface. At (3) the concrete is being deposited by 
a drop-bottom bucket travelling on a boom attached 
to the mixing machine. Just beyond the fresh con- 
crete is an expansion joint, set in place. At (4) is 
the finishing machine which packs and shapes the 
surface of the concrete and gives it a dressing with a 
reciprocating belt. 

At (5) one man on a portable or travelling bridge is 
trowelling the concrete at one of the transverse 
joints, and another man is dressing the edge of the 
slab with a trowel and rounded edger. At (6) a cover- 
ing of burlap is being placed over the fresh concrete. 
The burlap sheets are carried by a travelling frame, 
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FiG. 32—EXPANSION JOINT 


which rides on the forms. The work illustrated is on 
a road in Indiana. The travelling concrete mixer, 
mounted on crawlers, is shown in Fig. 30, with its 
skip raised to charge the mixing drum. At the right 
is the concreting bucket and its boom. 

On the Pompton-road, in New Jersey, for a 20ft. 
pavement—to be supplemented later by a 10ft. slab 
on each side—the pavement was built as two 10ft. 
slabs. Instead of specifying the time of mixing, 
35 revolutions of the mixer drum were required. Here 
the mixer had two drums, mounted tandem, with a 
connecting chute, and was served by motor trucks, 
each carrying four batches of aggregate, the cement 
being added at the mixer. Concrete placed by the 
drop-bottom bucket travelling on the mixer boom 
was spread by shovelling and levelled to 2in. below 
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FIG. 33—EXPANSION JOINT 


the finished surface by means of a hand-operated 
screed. Mats of reinforcing steel wire mesh were laid 
and tamped flat. When the top course was placed it 
was levelled and surfaced by a finishing machine 
equipped with vibrators. 

This machine had two screeds and a belt, and carried 
a petrol engine with generator supplying current for 
the screeds, belt and propulsion. 1t made two passes, 
using the belt on the second pass, the slab being then 
smoothed with long-handled wood floats, then belted 
and finally broomed. At first an internal vibrating 
disc was used, but this was changed to a surface 
vibrator. About 1300 square yards of pavement, or 
120 linear feet, were laid in a ten-hour day. A 6in. 
marker stripe was formed by laying a film of white 
cement on the fresh concrete, and afterwards painting 
it with white cement grout. For curing the concrete 
was covered by thick cocoa mats, made in rolls 40ft. 
long. These were saturated with water and then 


After seventy-two hours the mats were rolled up and 
carried forward by motor trucks. 

Other modifications of the twin-mixer method 
inelude the following :—(@) Two mixers working 
independently and 25ft. part on the shoulder or side 
of the road. One placed the base course and the 
second followed toplace thetopcourse. (6) Two mixers 
working side by side on the sub-grade for a concrete 
base course, 30ft. and 20ft. wide, for a brick pavement. 

Finishing machines which travel on the side forms 
are commonly used, having a screed or templet which 
pushes surplus concrete ahead and leaves the surface 
at the desired contour. There may be a second screed 
at the rear, and a reciprocating belt may be added, 
to eliminate the hand belting. In some of these 
machines there are screeds which travel back and 
forth transversely as the machine makes its longi- 
tudinal movement. These finishing machines are of 
numerous styles and types. 

Curing the concrete is effected in a variety of ways. 
In the specifications of the Illinois State Highway 
Department it is provided that as a preliminary 
treatment the surface shall be covered for twelve 
hours with wetted blankets of burlap or other fabric 
as soon as the concrete has hardened sufficiently to 
prevent marring. Final curing, after the removal of 
the preliminary covering, may be effected in different 
ways, as specified :—(a) A double layer of burlap 
applied by 10 a.m. of the day after pouring of the 
concrete, and kept saturated for not less than seventy- 








having the middle portion bent to a trough or 
V section, the plate being set on edge and held in 
place by steel pins, 15in. long, driven into the ground. 
It is to be noted that this parting strip extends 
only to within about an inch of the top surface of 
the pavement. Through holes in this plate are set 
horizontal jin. deformed bars as dowels. These bars 
are 30in. long and spaced 30in. apart. 

Transverse joints of an all-metal air-chamber type 
are provided at intervals of 90ft., with intermediate 
contraction joints 30ft. apart. In the expansion 
joint, shown by Fig. 32, a hollow copper seal on top of 
a sheet steel joint is made jin. wide, and has flanges 
anchoring it into the two adjacent slabs. The top is 
filled with hot asphalt. Through the lower part of the 
joint extend jin. smooth dowel bars, 24in. long, 
having their ends supported by steel pins. One end 
of each bar-—the ends alternating or staggered—is 
greased and has that end fitted into a socket embedded 
in the concrete slab. An alternative construction, 
shown by Fig. 33, uses anchors instead of dowel 
bars. These anchors--of malleable iron—-are only 
Yin. long and embedded in the concrete, being 
anchored by flaring wings on the rear ends. The bars 
are hollow and have their faces flush with the faces of 
the concrete slabs, which are about jin. apart. The 
opposite bars of each pair are connected across the 
joint by a bolt. The ends of the slabs are supported 
and held in line by jin. steel bars, 4$in. long, which 
are fitted into the sockets of the opposite anchors. 
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two hours ; (6) similar treatment with wet blankets of 
cotton, sisal, jute, &c., having a waterproof covering 
which will prevent the evaporation of water ; (c) appli- 
cation of clean loose straw, at least 6 lb. per square 
yard; (d) covering with blankets of impermeable 
paper, consisting of two sheets of special paper with 
bituminous cement between them; (e) calcium 
chloride spread over the surface with a squeegee or 
mechanical device at the rate of 2 lb. to 24 lb. per 
square yard, in which case the blanket for preliminary 
curing is left in place for twenty-four hours. Other 
methods are to form ponds of water on the surface by 
means of low dykes of earth, or to cc ver the surface 
with wet earth, but these are permitted only under 
special conditions. 
JOINTS IN CONCRETE. 

For the construction of joints in concrete pavement 
there is no uniformity of either opinion or practice. 
Longitudinal joints may have vertical or keyed 
surfaces in the concrete, or may be made as structural 
joints by means of metal parting strips and steel 
dowel bars. Transverse expansion joints may be 
provided at intervals of 50ft. to 100ft., with inter- 
mediate contraction joints when the expansion joints 
are more than 75ft. apart. 

In the practice of the State Division of Highways of 
Illinois the pavement is divided into 10ft. widths by 
longitudinal metal joints, as illustrated in Fig. 31, for 
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D. CONTRACTION JOINT 


FIG. 34—-TYPES OF LONGITUDINAL AND TRANSVERSE JOINTS 


Contraction joints are generally similar, with either 
dowels or anchors, but the seal is narrower. And if 
the dowel bars are used their ends rest upon 4in. 
load distribution bars in the concrete. 

Of two types of longitudinal joints used by the 
State Highway Department of Wisconsin, and shown 
in Fig. 34, A is somewhat similar to that described 
above, but has a parting plate of slightly different 
shape and an asphalt-filled groove in the concrete 
from the top of the plate to the surface of the pave- 
ment. The dowel bars are longer, 4ft., and spaced 
2ft. apart, with their ends supported on special 
stakes or chairs driven into the ground. In the other 
type of joint B no parting strip is used and there is 
no separation through the thickness of the slab, but 
a groove 3}in. deep is formed and filled with asphalt. 
This construction leaves the slab to fracture below 
the groove, as indicated in the drawing. 

For transverse expansion joints C, a pre-moulded 
or poured joint lin. wide is formed and extends 4in. 
below the bottom of the concrete slabs. Through the 
joint are placed gin. round bars, 30in. long. These 
bars are embedded in one slab and project into long 
2in. sockets embedded in the opposite slab. The 
inner ends of these sockets are closed. The bars are 
free to slide in the sockets. Contraction joints D have 
similar bars, but there is no physical break through 
the slab, though a surface groove is formed, as shown. 
In this case, also, the sockets are only 6in. long. 





30ft. pavement. The joint is formed by a steel plate 


(T'o be continued.) 
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Group IV: PROPERTIES AND TESTING. 


T the final session, on Friday, October 15th, 
papers in Group IV (Properties and Testing) 
were discussed. 
The Chairman (Mr. William Reavell) said that the 
papers in Group IV were perhaps the most important 
that had been presented to the Conference, for engi- 
neers should have a good working acquaintance with 
the properties of lubricants and a clear conception of 





covered with tarpaulins to prevent evaporation. 





the meaning of the physical tests applied to them. 


General Discussion on Lubrication 
and Lubricants. 


IV. 
497, November Sth.) 


They should also realise the effects of oxidation, 
gumming, the nature of the residues, and their effect 
in use. He pleaded, on behalf of practical engineers, 
for simplicity in laboratory testing, sd that they 
could readily interpret the real meaning of the tests. 
The objects of the discussion, he added, were to 
endeavour to establish a correlation between theory 
and practice, to show how bearing design could be 
applied, to consider the relationships between 
kinetic and static friction, to balance academic 
research with engineering practice, to classify views 
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upon bearing metals themselves, and to review and 
appreciate the significance of laboratory tests. 

Dr. H. J. Gough presented a summary of the papers 
in Group IV. His report is printed elsewhere in this 
issue. 

Dr. Evert Norlin (Stockholm) said that although 
very valuable information was contained in the 
papers, there was still great confusion, and many con- 
tradictory opinions as to the oils one should use for 
particular purposes. In some papers it was stated 
that laboratory tests did not give results which could 
be used for selecting oils, and it had also been stated 
that bench tests of motors did not conform with the 
conditions obtaining during the running of a motor in 
«a car. Laboratory tests on single properties would 
not give much information, but by the examination of 
«a number of properties one could select suitable oils 
for the purposes required. 

Mr. D. Clayton referred to the work on boundary 
friction which was being carried out at the National 
Physical Laboratory, and said that the outstanding 
difficulty was in the cleaning of the surfaces. A 
number of people had failed to obtain results similar to 
Hardy’s, even when trying to follow his technique. 
With regard to wear, Brownsdon’s results were inter- 
esting, but disturbing, for they showed how many 
factors might enter into practical wear phenomena. 
He suggested that Brownsdon’s tests should be 
repeated under other conditions and with different 
wearing materials. Discussing Neely’s results on 
friction and wear comparisons for lubricated surfaces, 
he pointed out that the friction was measured under 
a condition of considerable wear, which was certainly 
not the condition usually chosen for boundary friction 
tests. He would like to be assured that the edges of 
the hard steel rails in Neely’s testing machine were 
not acting as blunt-cutting tools for the bronze 
buttons, and that the surface irregularities were not 
gouging minute scores in the bronze. The interesting 
results which Southcombe, Wells and Waters, and 
Van der Minne, had obtained from unconventional 
tests should encourage investigators who were using 
other testing machines to play tricks with those 
machines also ; the results should be illuminating. 

Dr. Leo Ubbelohde (Germany) was strongly 
impressed by the difficulty of stating the reasons why 
boundary lubrication was in fact inadequate, and sug- 
gested that attempted explanations often amounted 
to a mere restatement of the problem in different 
terms. (Applause.) Some attributed it to irregu- 
larities in the surface, some to molecular forces, and 
some to other causes. It was essential that the ques- 
tion should be attacked by truly scientific means. By 
way of analogy, he said that measurements of viscosity 
were carried out in an arbitrary way for thirty years, 
whilst pure science debated how the data so arrived 
at might be converted into absolute data. Only in 
recent years had we succeeded in converting the 
empirical data. In the meantime great harm had 
been done to the progress of technology by lack of 
co-ordination, and that experience might serve to 
warn us against the same thing happening with regard 
to other problems. He was in agreement with the 
paper by Norlin, except as regards its advocacy of 
the use of the viscosity index, which depended not 
on any true physical foundation, but on arbitrary 
measurements. The foundation for recent work on 
the relationship between viscosity and temperature 
was Whalther’s formula, which was well known, both in 
the United States and in Germany. One main reason 
why research in lubrication had made such slow and 
uncertain progress was that it penetrated on all sides 
into so many fields of science—physics, mechanical 
engineering, rock drilling, mining, &c.—and for a very 
long time workers in each field had tended to work 
independently of each other so far as they were con- 
cerned with petroleum. 

Professor Walschaert suggested an alteration of the 
viscosity index, throwing overboard the objectionable 
features and retaining the features which were 
valuable. The three objectionable properties of the 
present viscosity index were its dependence on the 
temperatures of measurement, the fact that it could 
not safely be extrapolated, and the fact that the 
determined viscosity index of a mixture might be 
considerably higher than the viscosity index of its 
constituents. He illustrated by means of a diagram 
a change which he suggested in the definition of the 
viscosity index whereby it became practically inde- 
pendent of the measuring temperature and could be 
applied to mixtures of oils. 

Professor A. C. G. Egerton, referring to the paper 
by Hanson and himself on the influence of catalysts 
on the oxidation of oils, said the amount of nitrogen 
oxides formed in the cylinder of a petrol engine 
running slowly under knocking conditions was very 
considerable. Mr. Hanson had devised methods of 
determining both the oxides of nitrogen and the 
nitrogen peroxide. A valve sampled the gases at any 
stage of the stroke, the valve opening only over a 
degree or so of crank angle. Knowing that oxides of 
nitrogen were produced, particularly under knocking 
conditions, that gumming tended to occur particularly 
under the same conditions, and that nitrogen oxides 
acted as catalysts in the oxidation of the olefines, 
they had added NO, to oxygen in the oxidation test, 
and had ascertained that it increased the rate of 
oxidation of a lubricating oil. Their paper described 
some results, and they had since shown that cylinder 
wear in the presence of nitrogen oxides was much 





enhanced. Experiments, which were continuing, 
showed that nitrogen oxide had considerable effect 
on wear. 

Mr. J. E. Southcombe agreed with Van der Minne 
that there was some indication that oiliness might be 
a disadvantage under conditions of extreme pressure, 
although it increased the lubrication efficiency under 
moderate loading and tended to resist metallic wear. 
Commenting on a statement made on the previous 
day, that sulphides were not formed when extreme 
pressure bodies were used, he said his work showed 
that the débris formed when two surfaces were rubbed 
together contained sulphide of iron if the oil con- 
tained sulphur, or ferrous chloride if the oil contained 
chlorine. 

Professor H. A. Everett (U.S.A), pleading for 
further information concerning viscosity, said that 
some recent work with which he had been concerned 
led to the view that we needed to take account of the 
pressure phenomenon as well as the temperature. 
We should attempt to explain behaviours in terms of 
viscosity instead of being lured away by some of the 
newer terms, such as ‘ film strength.” He suggested 
that the conference should provide an opportunity to 
foster co-operation internationally with regard to 
lubrication problems by appointing subordinate 
groups to consider international action along lines 
which would redound to the common benefit. For 
example, the conference would have accomplished a 
good deal if it could appoint a group to deal with the 
suggestion made by Mr. H. L. Guy, that an inter- 
national nomenclature should be established. 

Mr. G. L. J. Bailey (Imperial College), discussing 
the direct examination of bearing surfaces, said there 
were not many tools available for that purpose, but 
he dealt particularly with instruments of the contoro- 
graph type (which gave information as to the macro- 
scopic or microscopic nature of the surfaces, 7.e., the 
machine marks, and so on) and with the electron 
diffraction camera (which gave information of the 
sub-microscopic condition, 7.e., the crystallinity or 
otherwise). It was only during the last two or three 
years, he said, that electron diffraction technique had 
been applied to problems of wear and lubrication, 
and some of the results had justified that application. 
Commenting on references made during the previous 
day to “running-in,” he said that a well run-in 
bearing had surfaces of an amorphous nature, devoid 
of crystallinity. Experience at the Imperial College 
indicated that the strength of the boundary oil film 
was governed very largely by the surface on which 
the film existed, and an amorphous surface gave a 
very strong film. Any reference to oiliness must 
include some statement of the condition of the 
adsorbing surface, not only the microscopic, but also 
the sub-microscopic. It appeared to have been 
thought that the so-called amorphous carbon, such 
as was formed by combustion in an internal combustion 
engine cylinder, might act as a lubricant. The size 
of the deposit was so small that it was difficult to say 
whether or not the deposit was graphite, but it was 
certain, as the result of examination by electron 
diffraction methods, that the deposit did not act as a 
lubricant. Work at the Imperial College had shown 
that, contrary to an opinion which had been expressed 
at the Conference, cast iron with a coarse graphitic 
structure might be expected to wear well by reason 
of the graphite content and distribution. 

Mr. H. Higinbotham commented upon the refer- 
ences by Adam to the importance of chemical stability 
in lubricants, in which connection graphite showed up 
to considerable advantage, and to the fact which had 
been emphasised by Professor Finch, that graphite 
would prevent pick-up, and would allow metal, under 
conditions where metal to metal contact usually 
occurred, to flow and form a smooth Beilby layer. 
Those facts, he said, indicated the value of colloidal 
graphite of suitable particle size and purity in 
running-in new parts without wear. Colloidal 
graphite was the lubricant used for the drawing of 
mild steel wire at high temperatures and of tungsten 
and molybdenum wire to extreme fineness. It had 
been referred to also as the only satisfactory lubricant 
for ball and roller bearings at high temperature. 
Therefore he criticised a statement made in an earlier 
discussion that wear on automobile engines had been 
increased when colloidal graphite was used; he 
suggested that the road tests on which that conclusion 
was based were erratic and that the graphite used had 
not had the desired qualities. 

Dr. F. P. Bowden (Cambridge) said that one aspect 
of the problem of friction was the determination of 
the surface temperature of the rubbing metals. If 
copper were sliding on a piece of steel, the tempera- 
ture of the surface could be measured by using the 
junction as a thermo-couple. An ordinary thermo- 
couple was useless, because the temperatures were 
very local. Illustrating some of his work on this 
subject, he mentioned a case of a constantan surface 
sliding on steel, in which the temperature of the un- 
lubricated surfaces was of the order of 1000 deg. Cent. 
The local points of contact were white hot. Even 
with a lubricant on the surface, local high tempera- 
tures still occurred. Using a good commercial lubri- 
cant, the surface temperature was of the order of 
500 deg. to 600 deg. Cent. at the points of contact. 
Oleic acid in his experiments was shown to be a little 
better than lubricating oil from the temperature point 
of view, although some very high temperatures were 
recorded. The limiting temperature was the melting 





point of the metal, and constantan melted at about 
1300 deg. Cent. In a case in which lead was sliding 
on mild steel, the temperature had reached the melt- 
ing point of the lead, and there was an intense local 
heating and melting, even when the surfaces were 
lubricated, so that the metals were not so much worn 
away as melted away. From a practical point of view 
therefore he urged the study of the properties of metals 
at the high temperatures that were attained when 
they were sliding on each other. Discussing the 
fundamental problem of the actual sliding, he said 
that friction was usually measured by pulling some- 
thing along and measuring the average force neces- 
sary to keep it sliding. That force might not be con- 
stant, and might fluctuate violently, but most 
methods of measuring it would not record the fluctua- 
tions. He showed the results of tests on sliding metals 
by methods which indicated that there were, in fact, 
great fluctuations. The friction would rise to its 
maximum value, after which there would be violent 
slip, and that process would be repeated indefinitely. 
The question arose as to what could be regarded as 
the value of friction, and he suggested that many of 
the so-called fundamental laws of friction, such as 
that the friction was independent of the load, could 
only be regarded as the crudest approximations. He 
also quoted some simultaneous measurements of 
friction and surface temperature which indicated a 
clear relation between the two. There was a sudden 
rise of temperature at the instant of slip. The whole 
temperature flash was over in less than one-thousandth 
of a second. If the surfaces were lubricated, the 
effect was essentially the same with most of the 
mineral oils. 

Dr. H. Vogel (Berlin) referred to some wear tests 
that he had carried out in an engine specially con- 
structed for testing gear oils. It was developed by 
Von Soden and was described fully in the Automobil 
Technische Zeitschrift, 1934. The method of test 
consisted of pressing a soft gear wheel against a 
hardened wheel and measuring the wear of the soft 
wheel after a run of some hours at a temperature of 
80 deg. Cent. Von Soden had defined the lubricating 
value of a lubricant by the reciprocal value of the 
wear. Results were obtained which seemed to con- 
firm a view he had expressed some time ago that at 
certain pressures the lubricating value of the oil was 
substituted by the lubricating value of the two 
boundary layers between the first metal and the 
lubricant and the second metal and the lubricant. 
He hoped to be able to give some further results of 
his work in the near future, and said that the new 
method might shed some light on the complex term 
‘lubricating value.” 

Mr. Harry Shaw (Rochdale) was impressed by the 
extent to which roughness of surface had been men- 
tioned during the discussion, because when he had 
first constructed the contorograph about four years 
ago, with which to take surface roughness readings, 
the suggestion that roughness was of importance to 
lubrication invited scorn. As the result of some of 
his earlier work on bearings finished by different 
processes it had been suggested that the best surface 
was the smoothest. In subsequent experiments, how- 
ever, he had found that if mirror-finished bearings 
were run under a light load at high speed, the surface 
did not retain its mirror finish, but took on a dull matt 
finish, which, under the Shaw contorograph, proved 
to consist of a network of saucer-shaped depressions. 
A typical size of depression was 0-000010im. deep, 
0-000050in. long at right angles to the axis of the 
bearing, and 0-000030in. wide. The etched appear- 
ance developed at first in the vicinity of a small 
surface defect, and then spread out like a growing 
honeycomb from that centre. Having constructed 
an apparatus with which to investigate the effect 
of minute surface defects upon the oil flow, he had 
found that a defect in a surface caused the formation 
of a local oil swirl. When a number of depressions 
had been formed, the general oil film passed over the 
local oil swirls, which appeared to act as oil rollers. 
creating apparently little resistance to the flow of the 
oil. It would appear that the matt finish was the 
most efficient, because of the oil rollers, but unfor- 
tunately the action of heavy loads was to polish out 
that finish unless a white metal were used, or unless 
a colloidal graphited oil were employed, when the 
polishing action was less severe by reason of the 
reduced wear; quite heavy loads could be applied 
and the matt finish retained when colloidal graphite 
was used. The bright surface associated with insuffi- 
cient lubrication was really a surface on which the 
matt finish had been destroyed. With regard to Mr. 
Clayton’s paper, he said that some tests he had 
made, using an apparatus similar to Mr. Clayton's 
four-ball machine, indicated that readings of wear 
obtained with bronze balls against steel balls placed 
oils in an order entirely different from that obtained 
when using steel against steel. 

Mr. C. I. Kelly, discussing the paper by Hanson 
and Egerton, in which reference was made to the 
influence of nitrogen oxides on the deterioration of 
lubricating oils, recalled experiments carried out by 
himself and by German chemists, from which it was 
clear that the cooled products of combustion, whether 
exhaust gas from an internal combustion engine or the 
flue gases from a boiler, whether operating on fuel 
oil, coal, or coke, contained proportions of nitrogen 
oxides, forming nitrous and nitric acids with any 
small quantities of free oxygen and water which were 
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present. He emphasised the danger of drawing 
dogmatic conclusions from laboratory oxidation tests 
which did not make provision for the effects of the 
multitudinous products of fuel oxidation, which 
exerted influence on lubricating oils under 
service conditions. 

Mr. B. Kjerrman (Sweden) disagreed with Mr. 
Higinbotham’s view that the addition of colloidal 
graphite to lubricants used for ball bearings was not 
dangerous, and warned users of ball bearings not to 
mix solid compounds with the greases they employed. 
The smaller the bearings, the more dangerous were 
the solid compounds, and it has been shown in his 
laboratory that small solid compounds formed dents, 
which might be of microscopical order at first, but 
might so develop as to spoil a whole bearing. 

Mr. H. G. Catterall said that in Kjerrman’s paper 
on ball bearing lubrication, it was stated that lime- 
base greases had a very limited use in the hibrication 
of automobile bearings. Probabiy the basis of that 
opinion was that lime-base tended to 
separate into their constituent parts at certain tem- 
peratures. On the previous day Mr. Holt had stated 
that it was possible to heat a lime-base grease almost 
to the flashpoint of the oil and the grease would reset, 
and Mr. Catterall said he had examined more than 


some 


greases 





thirty lime-base greases, which, after heatmg to a 
temperature very much above their melting points, 
reset to greases which were quite serviceable. A 
standard test applied by one of the leading ball bear- 
ing manufacturers in this country was to heat the 
grease to 240 deg. Fah. for an hour, after which the 
grease must reset without separation of its con- 
stituents. That firm had a list of more than thirty 
approved grades of grease, so that it must be accepted 
that lime-base greases could be made which would not 
separate. It was vital to mention that fact, because 
from the papers it might be concluded that the only 
type of grease to use for ball and roller bearing lubri- 
cation was a soda-base grease. 


Following the suggestion that had been made by 
Professor Evans that an effort should be made to 
standardise nomenclature, Mr. H. L. Guy asked certain 
representative members of the Conference to meet 
with a view to assist in making liaison with regard 
to the matter with the institutions which had co- 
operated in the Conference. The representatives 
invited were Professor H. A. Everett (U.S.A.), 
Dr. B. Kjerrman (Sweden), Dr. G. Vogelpohl (Ger- 
many), Monsieur H. Brillié (France), and Professor 
H. W. Swift (Great Britain). 
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LEYLAND Morors, Lrp. 


MVHE introduction of the law limiting vehicles 

exceeding a certain unladen weight to a speed not 
in excess of 20 m.p.h. naturally caused manufacturers 
to build chassis which, while retaining a suitable 
degree of strength to carry a heavy paying load, 
nevertheless came within the maximum legal unladen 
weight restriction. A typical example of this class 
of vehicle is to be found on the stand taken by 
Leyland Motors, Ltd., Lancashire. The Lynx I4ft. 
wheel base model weighs less than 50 ewt. unladen, 
and is rated to carry a gross load of 6 tons 8 ewt. 2 qr. 
and is a new product of the firm. It is also made with 
a 12ft. wheel base to carry a gross load of 5 tons 8 ewt., 
but this model is not exhibited. Both chassis are 
of the semi-forward control type, which is claimed 
to have an engine accessibility, little if at all inferior 
to that of the bonneted type. The power unit is a 
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six-cylinder, 81 B.H.P. petrol engine, of which the 
design is similar to that of the “Cub.” But the use 
of an alummium head has allowed the compression 
ratio to be raised, with a consequent increase in fuel 
economy. Like many of the other vehicles on the 
Leyland stand, the Lynx is fitted with a new system 
of braking. The shoes are no longer operated by a 
camshaft. As will be seen from Fig. 9, wedge actua- 
tion of the shoes has been adopted, while the control 
is hydraulic. 

Another goods vehicle chassis is the Steer. It 
a six-wheeled machine, with a single rear axle and 
two steermg front axles. It is claimed for this axle 
arrangement that the load distribution approaches 
the ideal, smce when loaded to capacity it gives a 
maximum rear axle loading, and consequently excel- 
lent adhesion. The unladen weight of the chassis 
with a petrol engine is only 3 tons 19 cwt., so that it 


is 


Court. 


IT. 
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will carry legally gross loads up to 11 tons. The 

dimensions of this vehicle are : 
Wheel base . 17ft. 5in. 
Overall length 25ft. Sin. 
Overall width ee ang 7ft. 6in. 
Back of cab to end of frame 20ft. 9in. 
Front track 6ft. 3in. 
Rear track 5ft. 9in. 
Turning circle 63ft. 

With an oil engine developing 100 B.H.P. at 


1850 r.p.m., it weighs 4 tons 3 ewt. The engraving, 
Fig. 11, shows clearly the arrangement for linking up 
the steering wheels. 

A third new chassis to be seen on the stand 
known as the * Gnu,”’ which has been developed with 
the object of obtaining as high a seating capacity as 
possible on a 30ft. overall length. There is a clear 
floor space behind the front bulkhead of 25ft. 6in., 
unobstructed by wheel arches. The seating of up to 
forty-four passengers on one deck facing forward is 
therefore possible, while their luggage can be placed 
under the frame. Although all the main units of the 
chassis are of conventional design, their arrangement, 
as can be seen in Fig. 13, is unusual. In order to retain 
as much space as possible for seating accommodation, 
the radiator has been placed alongside instead of 
ahead of the engine, and the fan is mounted on an 
outrigger bracket. The large front overhang 
noticeable. Like the * Steer,” this chassis has two 
front steering axles, and a single rear driving axle. 
The following table gives some dimensions :— 


Wheel base 16ft. 3in. 
Overall length 29ft. 5in. 


is 


Is 


Overall width See 38 hs 7ft. 9in. 
Back of cah to end of frame 25ft. din. 
Front track 6ft. 4in. 
Rear track 5ft. 9in. 
60ft. 


Turning circle 


Chassis weight 4 tons 5 ewt. 


A six-cylinder 100 B.H.P. oil engine running at 
1800 r.p.m. is fitted. 

The engraving, Fig. 10, shows the arrangement of 
rear-springing that has now been adopted on chassis 
with two rear axles. It is to be seen on an “‘ Octopus ” 
van exhibited on the stand. Only the leading axle is 
driven, and is of the conventional fully floating double- 











reduction type. The semi-elliptic springs for the 
two axles are anchored to the frame at the outer ends 
and shackled at the inner ends through a rocker bar 
to the frame. 

The firm is also exhibiting a new petrol engine which 
has been designed as a result of experience with the 
older * T”’ type, which it resembles only in that it 
retains unaltered such parts as the connecting-rod 
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assemblies, water pump, oil pump, &e. The cam- 
shaft has been removed to the block, interchangeable 
aluminium alloy heads have been fitted, and the valve 
gear is operated by push rods. The engine exhibited 
is a six-cylinder unit with a bore and stroke of 4in. 
by 5$in. A vibration damper is fitted to the crank- 
shaft, which is supported in seven main bearings, and 
the H section alloy steel connecting-rods have white 
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metal big end _ bearings. Four large bushes 
carry the camshaft on the offside of the block. 
Tappet clearances can be set by means of adjust- 
able ball ends on the rocker arms over the push rods. 
A triplex roller chain, driven from the crankshaft, 
drives the auxiliaries direct and the camshaft through 
the medium of a skew gear, the fan being driven by a 
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similar gear meshing with that on the camshaft. 
Chain stretch is taken up by an automatic chain 
tensioner. The main bearings, big ends, timing gear, 
camshaft and valve gear are all lubricated under 
pressure from a duplex gear type pump. From the 
main gears of the pump oil is delivered through a 
cooler, past an adjustable oil pressure relief valve 


payload of 8 tons. The weight of the body is 8} cwt. 
and that of the cab 2} cwt. 


THe AssociaTep Equipment Company, Lrp. 

The only new model shown by the Associated 
Equipment Company, Ltd., of Southall, Middlesex, 
is the ‘‘ Mammoth Minor” goods chassis. This chassis 








recently modified in some of its details, such as the 
short push rods for the overhead valve gear and the 
fitting of a new type of oil filter box, which is claimed 
to prevent the entry of air into the lubrication system. 
A new fully sectioned working engine of this type 
is to be seen in operation on the stand. The A.E.C.- 
Ricardo ‘‘ Comet ” combustion system is used. The 




















FIG. 13—-FRONT END OF “GNU"' 
to the main galleries, the supplementary gears supply - 
ing lubricant through another relief valve to the cam- 
shaft front bearings and to the overhead valve gear, 
whence it travels vid the camshaft trough back to the 
sump. Ignition is by magneto with automatic advance 


and manual control. The carburetter is of the 
“ Thermo-starter ’’ down-draught type. Provision 
is made for the fitting of a dynamo up to Tin. 


diameter on the nearside of the unit. The new engine 


is illustrated in Fig. 12. 


THE DURAMIN ENGINEERING COMPANY, LTD. 


(Any weight that can be saved in the construction 
of the body and cab of a commercial vehicle can be 
utilised often in more than one way. If circumstances 
permit, the total unladen weight of chassis and body 
can be brought into a taxation class with a lower 
amount of tax to pay, or, if that is not possible, the 
amount of load carried can be increased. Alterna- 
tively, in such cases where neither economy can be 
effected—for instance, when the load is bulky- 
the saving in weight will be reflected in decreased 
cost of maintenance, repairs, and fuel consumption. 

Based on these arguments, the design of the bodies 
for commercial vehicles made by the Duramin 
Engineering Company, Ltd., of Standard-road, 
Park Royal-road, London, N.W.10, employ light 
alloys, the extra cost of which is.stated to be more 
than repaid by the advantages mentioned above. 
In order to permit the underframe of the bodies to 
flex with the “‘ weaving” and ‘“‘ lozenging”’ of the 
vehicle chassis, a construction has been adopted 
which is strong, but not heavily braced in vertical 
planes. 

The accompanying engraving, Fig. 16, illustrates 


a drop-sided body to be seen on the stand 
taken by the firm. It is mounted on an A.E.C. 
‘* Monarch ” chassis, with a 14ft. wheel base. The 


internal dimensions of the body are 16ft. 10in. long 
and 7ft. wide, with sides lft. 6in. high, the front load- 
ing board being 3ft. 10in. high. The body and cab 
are framed in duralumin and the hinged sides, front 
end, and tailboard are panelled in a special hard- 
rolled alloy. With aluminium panelling for the cab, 
the licensing weight is under 4 tons, allowing a net 


CHASSIS—LEYLAND 








is designed for payloads of 10 tons, and therefore 
provides a chassis with a payload capacity midway 
between that of the two axle vehicle with its limit of 
74 to 8 tons and that of the three-axle heavy-duty 














Fic. 15—"*MAMMOTH MINOR’? Goops CHASSIS 


—A.E.C. 


vehicle with a limit of 13 to 134 tons. The engine 
fitted is the well-known six-cylinder oil engine, with 
a bore and stroke of 105 mm. and 146 mm., giving a 
swept volume of 7-7 litres. This engine has been 





FiG. 14—TROLLYBUS CONTACTORS, CONTROL GEAR, 


ETC.—A.E.C. 


cylinder block is fitted with renewable liners and 
detachable cylinder heads. The crankshaft sup- 
ported in seven main bearings, with pressure lubrica- 
tion to all the working parts. As can be seen in the 
accompanying engraving, Fig. 15, the chassis is of 
the six-wheel type, with the drive taken to the mid 
axle, the wheels of which are fitted with twin tires. 
The trailing rear axle wheels are fitted with single 
tires only, an advantage for which is claimed in the 
form of easy manceuvring when reversing close to a 
kerb. The drive is taken through a clutch with a 
frictional area of 360 square inches and a four-speed 
gear-box with a constant mesh third gear assembly. 
Thence the power is transmitted through an open 
propeller shaft to a double-reduction bevel gear with 
a standard ratio of 6-25to 1. The foot brake actuates 
internally expanding shoes on all six wheels, operated 
by a servo-assisted hydraulic system, which is pro- 
vided with an automatic adjustment on the rear 
wheels. The 24-volt electrical equipment includes a 
dynamo with an output of 470 watts, and an axial 
type starter motor. For licensing purposes the 
unladen chassis weight is 4 tons 4 cwt. 2 qr. 

Also to be seen on the stand is an A.E.C.-English 
Electric 39-seater single-deck central entrance trolly- 
bus, shown in Fig. 17. The six-wheeled chassis is 
fitted with a patented arrangement of the electrical 
control gear. The contactors, control gear, and resist- 
ances are mounted on the rear of the chassis frame, as 
shown in the engraving, Fig. 14. They are 
readily accessible through rear doors in the bodywork, 
and can, if required, be removed in one complete unit. 
The rear axles are fully floating, and fitted with the 
usual three differential system. The centre differential 
has, however, been redesigned, and now has four star 
pinions instead of the two previously used. The 
worm and wheel rear axle reduction gears now have 
8in. centres. Another modification is the fitting of 
high lift brake cams, and independent adjustments 
for each of the rear wheels, thus permitting the brake 


is 


linings to be completely worn out without the 
necessity for resplining the brake camshafts. The 


total volume of the brake lining material is stated 
to be 620 cubic inches. Needle roller bearings are 
now used for the rear bogey trunnion bearings. A 
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FiG. 17—CENTRAL ENTRANCE 39-SEATER TROLLYBUS—A.E.C. 
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new arrangement for the air equipment for the pres- 
sure brakes has been adopted. By mounting the foot 
valve directly on the pressure reservoir, instead of 
at the foot of the steering column, the pipe lay-out 
has been simplified. The unit, which is mounted on 
the side of the chassis, comprises the reservoir, foot 
vaive, diaphragm governor, check valve and safety 
valve, the foot valve being directly operated by means 
of levers and rods by the foot brake pedal. A short 
cardan shaft with needle roller bearings transmits the 
power from a 100 H.P. English Electric traction motor. 


SUNBEAM COMMEKCIAL. VEHICLES, LTD. 


Among the exhibits of Sunbeam Commercial 
Vehicles, Ltd., of Wolverhampton, is a six-wheel 
trollybus chassis (Fig. 18), designed for a double- 
deck body seating up to seventy passengers. Built 
to meet the requirements of the city of Belfast, the 
chassis is of pressed steel construction with deep side 





or strip assembled on insulated rods form the main 
resistances. The shunt field resistances consist of 
vitreous enamelled tubes mounted in a frame with a 
louvred protecting cover. As a preventative against 
interference with wireless reception, all cables for 
power wiring are enclosed in flexible metallic tube 
sheathing. Wireless interference filters incorporated 
in the control circuits avoid the necessity for mains 
choke coils on the vehicle roof. The system was 
developed jointly by the Sunbeam and B.T.H. 
companies and has the full approval of the G.P.O. 
authorities. 

Both armatures of the 30-volt lighting set are 
mounted on a single shaft, a practice which effects a 
saving in weight and ensures correct alignment and 
freedom from vibration. In conjunction with the 
lighting system equipment is provided to enable the 
vehicle to be propelled by the battery power, when 
the two 30-volt battery sections are connected in 
series. 





driving motor, designed and manufactured by 
Ransomes, Sims and Jefferies, is controlled on the 
field regulated system. It is rated at 80 H.P., weighs 
less than 900 lb., and complies with the B.S, Specifica- 
tion. It is claimed by the makers to be exceptionally 
light for its output. The control gear is of the 
Crompton-West contactor type. Marles steering 
gear and a Hardy Spicer needle roller type propeller 
shaft are other features. Low-voltage current for all 
regulation lamps is supplied by a dynamo driven 
directly by the main motor. As usual, wireless inter- 
ference suppressors are provided. The second chassis 
is similar, but is designed to take a single-deck body 
seating twenty-four passengers. 

In view of the special conditions under which these 
vehicles are to operate, rheostatic braking operated 
from the usual mechanical foot brake is provided. 
This conforms with the Ransomes patented regenera 
tive and rheostatic system of control, which gives the 
full benefits of electric braking. Since it is operated 























FiG. 18—SIxX - WHEEL TROLLYBUS CHASSIS—SUNBEAM 


members. It is braced with deep section pressed 
steel channels and tubular eross members, giving 
exceptional torsional rigidity. All units are readily 
accessible. Mounted in a full width driving compart- 
ment on two aluminium dashes rigidly attached to 
the forward end of the chassis, the electrical equip- 
ment is a self-contained unit, which enables the 
chassis to be tested on a service line before the body 
is mounted on it. The rear bogie has the usual 
Sunbeam twin spring suspension. Incorporating the 
firm’s patented compensating and sealing device, the 
Sunbeam-Lockheed hydraulic braking system oper- 
ates on all sit wheels. On this particular six-wheel 
chassis a triple master cylinder is used, and one 
evlinder feeds the telescopic expanders on each of the 
three axles. This provides perfect compensation 
between all six wheels, and the sealing device ensures 














FIG. 19—-MOTOR AND LIGHTING EQUIPMENT 
—SUNBEAM 


complete protection against loss of effective braking 
in the event of fracture of any of the pipe lines. 
Between the foot pedal and master cylinder is a 
vacuum servo, which amplifies the foot pressure. 
From the front axie to the centre of the bogie the 
wheel base measures 18ft. 6in. 

The electrical equipment of all Sunbeam vehicles 
is designed and manufactured by the British Thomson- 
Houston Company, Ltd. Arranged for regenerative 
and rheostatic braking, the motor develops 95 H.P. 
[t is carried in a sub-frame flexibly mounted at four 
points and the complete assembly can easily be 
removed for overhaul. The motor mounted on the 
chassis, together with the low-voltage lighting equip- 
ment, &c., is shown in Fig. 19. The master con- 
troller is combined with the reverser to form a single 
unit. The two are interlocked and are mounted 
under the driver’s seat, whilst the electro-magnetic 
contactors’ are mounted in the driver’s cab, where 
they are readily accessible. Both the main and 
shunt field resistances are carried outside the chassis 


side members. Unbreakable grids of resistance wire 





A sixty-seater six-wheel double-deck trollybus, a 
fifty-six-seater double-deck four-wheel trollybus, and 
a sixty-seater four-wheel double-deck vehicle of this 
kind are also exhibited, but we must pass on to one of 
the Sunbeam battery vehicles. 

The 12/15-cwt. battery vehicle chassis (Fig. 20) 
is shown for the first time. Many features developed 
in connection with Sunbeam trollybuses are incor- 
porated in the design, which is the outeome of the com- 
bined efforts of the Sunbeam and B.T.H. companies. 
The vehicle has a 6ft. wheel base and the platform 
space behind the driving cab measures 7ft. 11 }in. 
A similar chassis with the same wheel base and a 
platform space of 9ft. is also available. The main 
chassis frame built up of high-tensile steel pressings 
of deep section is dropped at the forward end to 
give a low floor in the driving cab, a desirable feature 
in a vehicle used for house-to-house deliveries. 

The B.T.H. electrical equipment includes a venti- 
lated motor with a large overload capacity, 
specially designed to meet the conditions peculiar to 
battery vehicle service. It is controlled by magnetic 
contactors similar to those used on the Sunbeam 
trollybuses and are operated by a pedal which 
actuates the master controller. The system of control 
enables the speed to be regulated in a similar manner 
to that of a petrol vehicle and leaves both hands free 
tor steering, &c. It is claimed that the system has 
definite advantages over the drum type controller, 
usually arranged for hand operation, as the driver 
cannot cause excessive arcing by misuse of the con- 
troller. A meter mounted on the dash gives the con- 
ditions of battery charge and discharge. Beneath it 
is the 50-ampere charging plug, made in accordance 
with the B.S8.I. appropriate specification. When the 
vehicle has finished its day’s work the plug is inserted 
and the battery charged overnight. A _ contact 
maker in the meter operates a relay and disconnects 
the battery when the charge is complete. There are 
three groups of batteries in crates—one on either side 
of the chassis and one behind the rear axle. The 
vehicle exhibited is fitted with a 196-ampere-hour 
D.P. battery and all the cells are accessible. Other 
batteries are fitted to the Sunbeam vehicles according 
to purchasers’ requirements. Another Sunbeam 
exhibit is a 12/15-ewt. battery vehicle with a special 
van body made by Glover, Webb and Liverside, Ltd. 


RANSOMES, SIMS AND JEFFERIES. 


Two trollybus chassis are shown by Ransomes, 
Sims and Jefferies, of Ipswich. One is designed to take 
a double-deck body and the other a single-deck body. 
The wheel base in the former case is 15ft. 3in. The 
overall width is 7ft. 5jin., and the length over the 
front and rear bumpers 25ft. 10}in. Pressure air 
brakes made by G. D. Peters and Co. operate on all 
four wheels. To avoid unequal application of the 
brakes affecting the steering the front eylinders are 
placed directly over the king pins. The Reavell- 
Ransome compressor is attached to the chassis by a 
sub-frame with a rubber mounting to eliminate vibra- 
tion and noise. In addition to the air brakes there is 
a hand brake for the rear wheels. The main series 





FiG. 20—-BATTERY ELECTRIC CHASSIS-SUNBEAM 


by the normal brake pedal, the driver cannot avoid 
using it. 

Several electrie trucks of the firm’s latest design 
are exhibited, including the 2-ton electric battery 
Tiering truck shown in Fig. 21. Its approximate 
weight is 35 ewt. The wheel base measures 5ft. 6in., 
the front wheel track 3ft. 2}in,, and the rear track 
lft. 5in. The platform top steel plate is fitted with 
elevating gear, operated by a separate motor with an 
automatic cut-off device which operates when the 
platform reaches the top or bottom position. The 
minimum height of the platform is llin., and the 
maximum height 5ft. Four-wheel steering gear gives 
a turning radius of 8ft. in. to the extreme outer point 
of the truck. A twenty-cell Exide battery provides 
the operating current. The control gear is foot- 
operated, and interlocking gear is used to prevent 

















FIG. 21—TIERING TRUCK—RANSOMES, Sims 
simultaneous application of the power and braking. 
A 24 H.P. motor drives the wheels through machine- 
cut double-reduction helical and spur gears mounted 
on ball bearings. 

A four-pinion differential is incorporated and the 
shafts drive the wheels through universal ball joints. 
The driving axle and gears are totally enclosed in cast 
steel housings, forming an oil bath for the gears. A 
separate 2 H.P. elevating motor, directly coupled to 
a double-reduction worm gear enclosed in a totally 
enclosed case, drives the elevating gear. As the 
elevating platform is operated by a reciprocating 
crank mechanism, it is impossible for the platform to 
overrun in either direction, and damage to the elec- 
trical equipment is thus avoided. 

(Z'o be continued.) 








Paris Exursition.—The French Government has been 
granted permission by the International Exhibition 
Bureau to reopen the Paris Exhibition in 1938. 
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[‘ the third article the general design of the roof 
was dealt with. In the present article, it is 
proposed to cover the design of the reinforced con- 
crete structure which carries it. 


REINFORCED CONCRETE STRUCTURE. 


The columns each side carrying the trusses over 
the main hall form part of a monolithic frame which 
includes the roof over the second floor and the per- 
manent tiers of seating. This frame is connected 
to the frame below by flexible hinges immediately 
above floor level on the front and rear columns. The 
second frame contains the flat roof forming the open- 
air court and the second floor, which is at the same 
level, and the cranked beams carrying the permanent 
seating. 

This frame is carried by the first floor on three lines 
of columns, the front one carrying, vid the flexible 
front hinge referred to above, the roof trusses of the 
Main Hall, and the rear ones the roof trusses of the 
side halls, the hinges to these columns being just 
above first-floor level. 

The first floor frame is continuous from the entrance 
to the cantilever in the Main Hall, and is monolithic 
with the columns carrying it. These columns con- 
tinue down through the main floor and into the 
ground, 15ft. below. Between these columns, which 
are at 50ft. centres, is an intermediate one which 
carries the main floor only (see Fig. 25). The advan- 
tage of the hinges at the feet of each frame is that the 
bending stresses in each column are reduced to zero 
at the hinge, and do not continue through to the 
column below ; it also reduces the secondary stresses 
resulting from shrinkage and variations in tem- 
perature. 

The rear column of the top frame carrying one end 
of the Main Hall trusses presented no special diffi- 
culties, but the front column projecting up above the 
frame to carry the shoe of the truss had to take, in 
addition to the vertical load of the truss, the bending 
produced by the horizontal wind pressure in the roof, 
and the resistance to movement of the truss in its 
sliding bearing due to variations in temperature, 
although the resistance was reduced to a minimum 
by the use of phosphor bronze sliding plates. 

The interesting feature of the second frame form- 
ing the second floor is the cranked beam carrying the 
permanent seating, the details of which are shown in 
the drawing on page 532, which illustrates how the 
tension in the bottom steel at the crank is transferred 
into the* body of the compression concrete. 

The flexible hinge, typical of all those used in the 
framework on the first floor, is shown in Fig. 26. 
The amount of steel required to take the total com- 
pression was calculated on a modulus ratio of 15, 
and the concrete at the collar was ignored. The 
steel is brought close to the centre and fanned out 
and continued each side of the joint for a sufficient 
length for the total load stress to be developed. To 
prevent bursting of the column at the binge, stirrups 
are used round the hinge steel, and additional ones 
round the column steel. The column was reduced 
to 20in. wide at right angles to the line of the hinge, 
asphalt being used to seal up the gap, thus preventing 
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of equal diameter, not exceeding jin., which have 
been twisted together without allowing the length 
to reduce. The effect of this is to stretch the bar 
and raise the yield point and bring it closer to the 
ultimate strength of the bar, thus enabling a safe 
working stress of 24,000 lb. per square inch, as com- 
pared with 18,000 lb. per square inch used in the plain 


COLUMNS 280. 282, 264. 286. 








































































COLUMNS 220. 222. 224, 226. 





of the column had to be gradually increased in 
depth to 84in. at the column, and, even so, as will be 
observed from Fig. 27, a considerable amount of com- 
pression steel had to be used at the bottom of the 
beam and on the cantilever side of the column carry- 
ing it, since the column was monolithic with the beam, 
and has to take the difference between the bending 
moments in the beams either side of it when the canti- 
lever only was loaded. 

As the main floor is supported on columns at 25ft. 
centres, the slab panels are not subdivided. Where, 
owing to the presence of tunnels, columns at 25ft. 
centres would have entailed additional girders over 
the tunnels, the columns are placed at 50ft. centres, 
and the panel divided by secondary beams into 
25ft. square slabs. These slabs are alse reinforced 
in both directions by “‘ Isteg ”’ steel, the slab thick- 
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FiG. 26—ARRANGEMENT 


mild steel bars. This “* Isteg”’ steel is very suitable 
for slab reinforcement or for beams where the dia- 
meter of the bars required is about in. or under. It 
has, however, the disadvantage from a practical 
point of view that owing to its springiness it is diffi- 
cult to bend to accurate shape or place accurately 
in position. 

The main floor beams of the first floor running at 
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FIG. 25—DIAGRAMMATIC ARRANGEMENT OF COLUMNS AND FLOORS 


any harder substances getting into the joint and 
rendering the hinge ineffective. 

As has already been mentioned, the first floor is 
carried on columns at 50ft. centres each way by main 
beams forming 50ft. square panels. These panels 
are subdivided into nine equal panels by secondary 
beams at 16ft. 8in. centres at right angles to the main 
beams. The slabs between are reinforced both ways 
with “‘ Isteg ’’ steel. This steel consists of two bars 


right angles to the centre line of the building con- 
tinue towards the centre beyond the columns carry- 
ing the trusses of the Main Hall to form a cantilever 
nearly 30ft. long. 

The depths of the main girders on this floor are 
generally 54in., but in order to take the bending 
moment at the column, amounting to approximately 
134,400,000 inch-pounds, due to the cantilever, the 








cantilever beam and the beam on the opposite side 
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OF FLEXIBLE HINGES 


ness being Qin. for the 2-cwt. areas, 1Uin. for the 3-cewt. 
areas, and 13in. for the 6-cwt. areas, on top of which 
was put jin. of granolithic, which was afterwards 
hardened by four applications of silicate of soda 
solution. By reinforcing the slab in both directions, 
great economy in steel was effected and the dispersion 
of a point load over the whole area was achieved, as 
has been proved by Pégoud in his treatise on the 
dispersion of load on thin plates. 


THE Main FLOOR. 


As regards the main floor, there is one noticeable 
feature which, we believe, will be of special interest 
to reinforced concrete engineers, and that is that the 
whole of this floor, which is 850ft. by 600ft., with a 
rectangular opening in the centre for swimming pool, 
has been laid without expansion joints. 

Owing to this floor being carried on columns 15ft. 
above ground level and enclosed so that it was 
unlikely that the variation of temperature inside the 
building would be as great as that outside, it was 
decided to lay it monolithically, but in order to reduce 
to a minimum the effects of initial shrinkage, the 
slabs were laid in alternate sections and then, after as 
long a lapse of time as possible, the remaining areas 
were concreted. Up to the present time no serious 
cracking has occurred, although the floor has expe- 
rienced the variations in temperature between a 
winter and summer. 

The columns carrying this floor away from the 
vicinity of the tunnels were carried down to a pre- 
determined level of 10ft. This level was settled after 
borings had indicated that a layer of ballast 6ft. to 
10ft. thick existed at a level of 10ft. above Ordnance 
Datum, or 110ft. above the railway datum, under 
bft. to 15ft. of made ground, and tests had proved 
that this ballast was generally capable of taking 
24 tons per square foot. 

The first tests were made by driving pitch pine 
piles in different parts of the site; but the results 
owing to the presence of builders’ foundations were 
inconclusive. ‘Tests were therefore carried out by 
the excavation of trial holes into which were cast 
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blocks of concrete, 6ft. by 6ft. by 2ft. ‘These holes 
were excavated to various strata and the concrete 
blocks weighted in increasing amounts until the 
maximum load the ground would bear was reached. 
‘From these tests the necessary information was 
compiled. In Figs. 28 and 29 are shown by means of 
graphs the settlement due to load and time of certain 
of these kentledge tests. 








1294321 } 
SECTION VIII ! 


The foundations were accordingly designed for the 
safe bearing load and the columns for the predeter- 
mined level, thus enabling the detail design and the 
ordering of steel to proceed before the condition of 
any particular one of these foundations had been 
exposed. Should the ballast on excavation in any 
hole prove to be below 2} tons bearing capacity, it 


was decided that it would be necessary to deepen 


These varied in size from 4ft. square to 3lft. 6in. 
square. Owing, however, to the proximity of some 
of the columns to the tunnels, combined foundations 
had to be employed, and in these cases generally a 
longitudinal beam extended under the column with a 
cantilever slab each side, as shown in Figs. 31 and 
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FIGS. 28 AND 29—SETTLEMENT DUE TO LOAD 7% 
IN KENTLEDGE TESTS 


the excavation and possibly undercut the timbered 
hole and then to fill up to the correct level with more 
concrete. The borings had shown that under the 
ballast there was a layer 3ft. to Sft. thick of poor 
bearing brown clay and under that blue clay of ade- 
quate bearing capacity. 














FiG. 30—ARRANGEMENT OF SINGLE FOUNDATION 


down to such a depth that no horizontal thrust came 
on the side walls of the tunnels. These foundations 
were often of such a size that they approached too 
near other bases at the high level. In these cases, in 
order to remove the risk of slipping into the lower 
foundations, the first part of the back fill to the lower 
foundations was done with 12 to 1 mix of concrete, 
sometimes up to a depth of 12ft. All the single 





32. Several of these foundations have areas of over 
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reinforced with “ Isteg”’ steel, as shown in Fig. 30. |" 


Several types of girders were examined before the 
final decision was made. Steel girders were out of the 
question because of the cost, which would have been 
far heavier than that of reinforced concrete girders, 
and also because of the difficulty of transporting and 
of handling heavy girders on the site. Monolithic 
portal frame girders were also considered, but finally 





it was decided that freely supported girders with 
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FiG. 27—REINFORCEMENT OF CANTILEVER BEAMS 


2000 square feet. The beam portion of the founda- 
tions was reinforced with mild steel rods, the canti- 
lever portions being reinforced with “‘ Isteg ”’ steel. 
As will be seen from the plan of columns below the 
main floor (Fig. 1 ante), many columns came over 
the four tunnels passing through the site, and as 
none of these could he carried by the tunnel roof, 
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hinges at each end resting on columns were the best 
solution for the following reasons :— 

(1) Continuous frames would, because of their 
nature, have developed considerable horizontal 
thrusts, and as most of the portal foundations were 
on clay, any slipping of the foundations would have 
altered the distribution of stresses in the whole frame. 
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Fic. 31—COMBINED FOUNDATION FOR TWO COLUMNS 


(2) The foundation levels were as «a rule not known 
before excavation was carried out, and as time was ~ 
very short, it was found impossible to wait until such 
levels were known before completing the designs and 
the steel orders. With independent columns this 
difficulty does not exist, as hinges, because of their 


girders had to span over and clear the roof to carry 
150 columns. Altogether sixty of these girders were 
required. The overall width of the single-line tunnels 
is about 36ft. and the double-line tunnels about 44ft. 
As the column lines do not, as a rule, run radial 
to the railway lines, the span of the girders had 
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FIG. 32—COMBINED FOUNDATION FOR SEVERAL COLUMNS 


flexibility, do not cause any flexure in the columns 
below. 

Over the Ealing lines the girders are entirely below 
ground, leaving a clearance of about 6in. over the 
tunnels. As the two Putney lines are at a higher 
level, the girders occupy the space between base- 


in most cases to be considerably more than the 
width of the tunnels. With one exception, which will 
be mentioned below, the spans vary between 40ft. 
and 78ft. The one exception is the portal spanning 
over the two single-line tunnels where they cross each 
other after leaving Earls Court Station. The span 
here is 97ft. 





foundations for the columns were of the pyramid type, 





ment and main floor, their depths varying from 8ft. 








534 


THE ENGINEER 





Nov. 12, 1937 








to 13ft. The larger number of girders was required 
over the up Ealing tunnel. In most cases it was found 
impossible to take the whole of the compression by the 
concrete without increasing the deadweight beyond 
the economical point, and most of the girders were 
thus designed with equal steel top and bottom. 

The main reinforcement usually consists of 2in. 
diameter bars, this being the largest diameter that 
can be used in reinforced concrete members. The 
longest bars are 85ft. Only in the hinges are bars of 
a larger diameter used, namely Z}in. 

The biggest girder is that marked G on page 532. 
As mentioned above, the span from centre to centre 
of the column is 97ft. This girder carries two con- 
centrated loads of 2200 and 2050 tons respectively, in 
addition to its own weight (1200 tons). The width 
is 18ft. 6in. and the depth 9ft. 9in., this depth being 
limited by the necessity of leaving a 10in. clearance 
over the top of the up Putney tunnel. 

The main reinforcement consists of 336 2in. 
diameter bars, top and bottom, in addition to which 
some 8000 stirrups are provided to assist the inclined 
bars to resist shear stresses. This portal G is the 
largest reinforced concrete beam ever constructed. 

The hinges between the girders and the supporting 
columns consist of bars extending for an equal length 
above and below the hinge, and forming an angle of 
10 deg. with the vertical and intersecting at the point 
where they actually cross the hinge. ‘These bars are 
embedded in concrete at the hinges on a width of 
between 12in. and 18in., the remainder of the joints 
being filled in with asphalt. 

The hinge bars transmit the whole weight from the 
girder to the column. One of the hinges under portal 
G contains sixty 2}in. bars. 

The girders extend generally 3ft. beyond the 
centre of the column, except in a few cases where 
they are cantilevered beyond the hinge to carry an 
additional column. 

All the foundations to the portal girders are taken 
down to the bottom of the tunnel walls and bear in 
most cases on blue clay. The usual load adopted 
on the blue clay was 2} tons per square foot, but this 
was increased in several cases near the Warwick-road 
entrance to 3 tons per square foot, and in one case, 
where the foundation was taken down below the 
lowest tunnel, to 4 tons per square foot (on very hard 
blue clay). One of the foundations to portal G is 
64ft. long by 33ft. wide, and carries a total load of 
5280 tons. 

The concrete mixture was the same as that adopted 
in all the other parts of the building, namely, 1 part 
of rapid-hardening Portland cement, 1-8 parts of 
sand, and 3-6 parts of shingle. In view of the large 
number of bars in each girder, the concrete had 
to be puddled very carefully, and the shingle was 
reduced in size to }in. around the bars because of 
their closeness instead of the jin. generally used. 
Samples of the cement were taken from the bins and 
test lengths were cut from the steel bars at the mills. 
Both these were then tested at the laboratory of Mr. 
H. Harry Stanger, A.M. Inst.C.E., A.M. Inst. Mech. E., 
F.C.S. Many thousands of individual tests were 
carried out, and the average results were well above 
the minimum specified. In addition, compression 
tests of the concrete were made on specimens taken 
from the pumps. In a later article details of the 
results will be given. 

(T'o be continued.) 








Power Transmission. 





A LITTLE over a year ago an organisation, known 
as the Power Transmission Association, was formed 
to promote better transmission engineering in 
factories. Encouraged by what a similar body is doing 
in America, a number of British firms interested in 
the sale of appropriate equipment, decided that some- 
thing ought to be done to improve British practice, 
and in due course this Association was brought into 
existence. At.a gathering of technical Press repre- 
sentatives in London its main objects were recently 
explained. Briefly, they are to see that the right 
type of drive is used for the job, to ensure careful 
planning and design, better installation engineering, 
and proper maintenance. Booklets are published for 
the use of salesmen when they meet the needs of the 
occasion. Lectures and addresses are to be given at 
technical colleges, engineering societies, and industrial 
associations. A technical organisation has been 
created to enable the knowledge and varied experi- 
ence of members to be pooled to solve some of the 
main problems of industrial driving and the mecha- 
nical transmission of power. At present the Associa- 
tion has over 100 members, in England, Scotland, 
Wales, Ireland, Australia, South Africa, and New 
Zealand, and the number is said to be growing in a 
satisfactory way. Membership is open to all manu- 
facturers and distributors of mechanical power 
transmission equipment, who are willing to adopt the 
Association’s impartial policy and principles. 

But how the Association can call itself ‘‘ impartial ” 
and publish such a booklet as we have before us on 
* Basic Facts Concerning Mechanical Power Trans- 
mission,” wedonotknow. True, theadvantagesclaimed 
for individual driving are set forth in a rather casual 
way in another of the Association’s publications, but 
“ Basie Facts Concerning Power Transmission ”’ is 





nothing more or less than a boost for the group drive. 
We hold no brief for any driving system. Individual 
and group driving both have their fields of applica- 
tion, and it is the duty of an organisation that pro- 
fesses to be impartial and anxious to give sound advice 
to state the case for both with equal fairness in a 
single publication. As it is, a very one-sided picture 
is painted of the situation in the booklet of which we 
complain. Small motors used for individual driving 
are shown to be considerably more expensive per 
horse-power than medium power machines for group 
driving, to be less efficient at full load, and to work 
at a lower power factor. The individual drive is also 
shown to involve more parts, and in consequence 
higher maintenance costs, than the alternative drive. 
Some of these disadvantages are of little signi- 
ficance, such, for example, as reduction in power 
factor, especially when idle current is not paid 
for, or when condensers are employed for 
power factor correction. The excellence of the 
individual drive, when rightly applied, the booklet 
states, is fully appreciated, but no indication is given 
of what “rightly applied’’ means. Based on the 
arguments contained in the publication, the indi- 
vidual drive appears to have little to recommend 
it. But, as a matter of fact, individual driving 
owes its popularity to the substantial advan- 
tages it offers to many power users. Many 
machines now have their own driving motors and 
sometimes several motors for operating different 
motions, built into the frame, giving a neat and com- 
pact unit. The absence of belts and shafting results 
in a clear and light workshop. On the score of appear- 
ance alone, some favour the individual drive, not- 
withstanding its additional cost. Machines with their 
own motors can be rearranged or shifted from one 
workshop to another with little trouble, electrical 
speed variation is made possible, and various opera- 
tions are facilitated. When a machine is out of use 
its motor is naturally shut down, and no waste is 
involved. Largely as the result of progress in the 
use of the individual motor drive, push-button control 
has met with much favour. Inching can be done for 
setting up purposes, tools may be slowed down 
during part of the operation, or the motor may readily 
be reversed. By the use of variable speed motors, 
mechanical gear changing arrangements can be 
simplified or eliminated. In some cases the machine 
spindle is driven directly from the motor and the 
speed range is obtained entirely electrically. 

These and other advantages have won popularity 
for the individual drive, in the engineering and 
other industries. Additional cost and a somewhat 
lower electrical efficiency have been adequately 
balanced in many cases by manufacturing gains. 
In other cases users are prepared to pay the 
price to secure the absence of overhead shafting, 
belts, and guards. Up to the present the prac- 
tice of placing shafting below the floor level 
does not seem to have met with much application. 
But, as every power transmission expert recog- 
nises, a very good case can often be made for the 
group drive. As the Association appreciates, but 
fails to mention in some of its literature, a modein 
factory driving system usually consists of a properly 
planned combination of group and individual drives, 
each used where it gives the best results. Some 
systems have no doubt been badly planned. Modifica- 
tion in certain cases might easily save money, but there 
is probably not very much wrong with modern systems 
installed under proper advice. That there is an undue 
tendency for motor manufacturers to advocate the 
individual drive, we do not believe. Generally speak- 
ing, the advantages of group driving are recognised 
by them, as well as anyone else, and they do not fail 
to recommend it when it is desirable. Its merits can 
be appreciated without reference to publications that 
tend to discredit the alternative system which owes 
its success to something more than efficient salesman- 
ship. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
DAMAGE TO H.M.S. ~ HUNTER.” 
Srr,—Most engineers must have read with great interest 
‘The Damage to H.M.S. * Hunter,’” by 


the paper on 
R.C.N.C., reprinted in your issue of 


H. Stanley, 
October 22nd. 

It is very reassuring to see how the relative strengths 
of the various parts of the hull of H.M.S. ** Hunter,” 
and the blending of the different modes of fabrication 
would seem to have provided very nearly the ideal prac- 
tical compromise of the greatest strength with the lowest 
weight. May critics of our naval designers, and those 
manufacturers who find Admiralty specifications some- 
what irksome, bear in mind the justification of the 
designers and their strictness which this Case provides. 

I would like to suggest an explanation for the unexpected 
belt of secondary damage at about Station 137. 

The explosion was stated to have shown evidence of 
the existence of a fore-and-aft component. This would 
take the form of two pressure waves, each travelling 
outwards, one fore and one aft. These pressure waves 
would appear to be reflected at the bow and stern of the 
ship respectively, and would then travel inwards and amid- 
ships. Such a phenomenon follows necessarily if the 





structure of the hull is of elastic material. These returning 
pressure waves presumably encountered one another at 
137 Station, and caused the crumpling effect at this point. 

Thus, instead of suspecting the structure of having 
failed at its “‘ weakest link ”’ in this region, I would suggest- 
that it failed because the compressive stresses in the steel 
of the hull were, here, about twice as great as at any 
other point not directly affected by the explosion. 

The distance traversed by the forward moving wave 
was roughly 1-2 times as great as that traversed by the 
stern reflected wave. This is what one would expect 
to happen in the more rigid fore end structure. 

J. L. McCowen, M.A. 


Ballybrack, I.F.S., November 4th. 








Road Research.* 


THE Department of Scientific and Industrial Research, 
jointly with the Ministry of Transport, issued on November 
10th, a second paper in the series of reports on the study 
of the road surface resistance to the skidding of motor 
vehicles, which is being carried out under the Road 
Research Board at the Department’s Road Research 
Laboratory at Harmondsworth. 

The report points out that the friction coefficient 
between a pneumatic-tired wheel and a road surface may 
be measured at right angles to or in the direction of travel 
of the plane of the wheel, or in any direction between 
them. In practice, however, the two limiting values are 
of particular importance, as they give an indication of the 
resistance to sideway skidding (** side-slipping’’) and to 
straight ahead skidding (such as may occur when a vehicle 
is braked). Experimental investigation has therefore 
been directed particularly towards the measurement of 
these two values, and has resulted in practice in the follow- 
ing two methods being employed :— 

The measurement of the sideway force, defined as the 
force acting at right angles to the plane of the wheel, 
while it is being dragged forward, rotating, with its 
plane of rotation vertical and at some angle to the direction 
of motion. The load on the wheel is also measured, and 
the two are combined to give the ratio sideway force to 
load which has been termed the * sideway force coefti- 
cient.” 

The measurement of the braking force acting in the 
plane of the wheel, while it is being dragged forward 
rotating, with its vertical plane in the direction of motion, 
but slipping by a certain amount (zero slip represents free 
rotation and 100 per cent. slip complete locking of the 
wheel). Again, the wheel load is simultaneously measured, 
and the ratio braking force to load, which has been termed 
the * braking force coefficient,” obtained. 

An apparatus consisting of a special motor cycle and 
sidecar, the wheel of which can be inclined at an angle 
to the direction of travel, has been used to measure the 
sideway force coefficient. The general nature of the 
results obtained are summarised in the present report. 
Braking force measurements derived from straight-ahead 
skidding have now been made with a specially designed 
single-wheel trailer towed behind a lorry. 

A section of the report deals with the estimation of 
stopping distances derived from the speed and friction 
coefficient curves obtained with the motor cycle and side- 
car combination. It is very difficult, the report states, 
to classify a road surface as “ dangerous ” or “ safe ~~ by 
numerical values of the sideway or braking force coeffi- 
cient. Generally speaking, a surface giving a sideway 
force coefficient of 0-5 or more at 30 m.p.h, may be 
regarded as safe, whilst a value of 0-2 or less indicates 
a surface which may give rise to dangerous conditions, 
and therefore needs attention. Between these values the 
“safety indicated depends upon the situation and 
traffic conditions, having due regard also to the charac- 
teristics of the surface at the lower speeds. In order to 
throw more light on this somewhat difficult matter, a 
method of derivinig distances in which vehicles can stop 
on a surface having any given speed/friction coefficient 
characteristic has been developed. It is suggested that 
classification by stopping distance in the manner described 
may be more useful than by coefficients obtained at 
30 m.p.h. alone. 

The stopping distances worked out in the report from 
measurements upon a “bad” road for the motor cycle 
and sidecar combination having smooth tires show that with 
an original speed of 20 miles an hour the stopping distance 
is 71ft., and for a speed of 30 miles an hour about 300ft. 
Examination of the curves for stopping distance and speed 
brings out the point that there is far more difference 
between the stopping distances for medium and bad 
roads from the skidding point of views at speeds above 
20 miles an hour, than the friction coefficient speed curves 
alone would indicate. Moreover, as regards stopping 
distance, while there is little to choose between the 
curves for medium and good roads for speeds up to 30 miles 
an hour, it is clear there would be a considerable differ- 
ence at higher speeds. The results given indicate very 
clearly that the speed of traffic over a particular road must 
be taken into account in deciding what a safe value of 
coefficient for that road should be, and, secondly, that 
high coefficients at low speed are not so important as 
maintaining a reasonably good coefficient at higher speeds. 
The desirability of making measurements of speeds at 
above 30 miles an hour is also evident, and it is anti- 
cipated that the latest motor cycle apparatus developed 
will enable this to be done. 








STroLen INSTRUMENTS.—It may interest many of our 
readers to know that the Automatic Coil Winder and 
Electrical Equipment Company, Ltd., of Westminster, 
makers of AV O meters, &c., keeps a black list upon 
which are recorded the serial numbers of such instruments 
as are stolen, most of which are sent to the company for 
repair in due course. Upon receipt of the instruments the 
original purchasers are advised, and in most cases the 
company is able to return the instruments to the rightful 
owners. 





* Short summary of Road Research Technical Paper No. 2 
Studies in Road Friction. 
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Rail and Road. 





New G.W.R. Harr.—-A new halt at Mickleton, between 
Campden and Honeybourne, on the Oxford-Worcester 
line, has been opened by the Great Western Railway Com- 
pany. 

MISHAP ON THE SOUTHERN RaiLway.—Early on the 
morning of Wednesday, November 10th, a collision 
occurred on the Southern Railway just outside London 
Bridge Station betweon a passenger and a goods train. 
The trains were running side by side and crashed into each 
other at a point where two lines converged. Eight coaches 
and trucks are reported to have been wrecked, but no 
persons were injured, 

A New Canaprtan Briper.—On Monday, November 
15th, the new Pattullo bridge, across the Fraser River at 
New Westminster, in British Columbia, will be opened. 
It has a width of 40ft. and including approaches is 6175ft. 
long, the total length of steel work being 2450ft. In the 
construction of the approach spans light steel trusses were 
used as reinforcément for the conerete girders. The rein- 
forcing trusses also served as falsework and supported 
the concrete forms during construction. 


Roap ACCIDENTS IN THE UniTED Statres.—During the 
first nine months of the year, traffic accidents in the 
United States caused 28,140 deaths. According to Dr. 
Miller McClintock, it is a practical certainty that 40,000 
people will be killed on the roads of the United States 
next year. A recent study showed that the present overall 
traffic speed in a typical American city was 17 miles an 
hour, although all cars now being made were designed 
for a safe and continuous speed of 60 miles an hour. 


Leva Crossines.—Replying to a question in the House 
of Commons recently the Minister of Transport said that 
at present four level crossing elimination scheme were in 
progress, and four were in course of preparation. The 
Member who put the question, Mr. De La Bere, also asked 
if it would be possible to have a Royal Commission to 
consider the question of level crossings throughout the 
country. The Minister replied that he considered that it 
was very much better to get on with the work of removing 
them. 

TRANSFER OF MeEtTRopoLITAN STEAM Tratns.—The 
London Passenger Transport Board has transferred 
eighteen steam locomotives and 270 goods wagons to the 
London and North-Eastern Railway Company. Some of 
the engines were used to haul trains between Rickmans- 
worth and Chesham and Aylesbury, and their transfer is 
a result of the extension of Bakerloo trains to Stanmore 
and through electric trains to Amersham and Chesham. 
The London and North-Eastern Railway Company will, 
under an agreement, run these trains in the future. 


More Roap ImprovemMENT Works.—Part of the road 
between Bolton and Preston is to be modernised and 
widened at an estimated cost of £55,000. The section of 
the road to be improved is about one mile long and extends 
from Bolton borough boundary eastwards to White Hill- 
lane. The work involves the construction of dual carriage- 
ways and footpaths. Over £33,000 is also to be spent in 
widening the Chester-West Kirby road at Gayton for a 
length of about 14 miles. The improved road will be 
100ft. wide and provision is to be made for cycle tracks. 


TRACK STRENGTHENING aT HILDENBOROUGH.—Each 
week-end a 140-yard section of the Southern Railway 
track at*Hildenborough is being re-made to alleviate the 
trouble which has been experienced as a result of the track 
being laid on elay, which after becoming waterlogged, is 
forced up through the ballast. The clay is being dug out 
to a depth of about 4ft., and in the excavation is placed 
a lft. thick bed of stone dust. Over the stone dust slabs 
of concrete are placed, and on these slabs old rails are laid 
to increase the weight. The track is then relaid on a bed 
of new ballast over the old rails. The work is expected 
to be completed on November 22nd, and will have then 
taken eight week-ends to do. 


Foc on THE L.M.S. Rattway.—A comparison made by 
operating experts of the L.M.S. Railway suggests that this 
winter is going to be worse for fog than last year. In 
October, 1936, there were only three days when fog 
adversely affected traffic operation in various parts of the 
L.M.S. system, as compared with twenty-one days in October 
this year. An exceptional amount of morning fog was 
also encountered in the late summer months this year, 
whereas the same period last year was comparatively free 
from fog. Last year was generally a bad one for inter- 
ference by fog with traffic working. At the annual general 
meeting of the L.M.S. this year Sir Josiah Stamp, the 
chairman of the company, told the shareholders that a 
broad analysis of the extra expense of operation for over- 
time and other costs of delay incurred through fog and 
other bad weather conditions showed that it exceeded 
£200,000. 


Raiway Sratistics.—Railway statistics for the 
calendar month of July and the four weeks ended August 
7th, 1937, have now been published and show that the 
total number of passenger journeys (excluding season 
ticket holders) taken on all standard-gauge railways in 
Great Britain in the month of July, 1937, was 125,665,349, 
an increase compared with July, 1936, of 7,845,426. The 
journeys taken by passengers at reduced fares increased 
by 6,613,829, and those at standard or ordinary fares by 
1,231,597. The receipts from passengers (excluding 
season ticket holders) showed an increase of £877,927. If 
the railway undertakings of the London Passenger Trans- 
port Board be omitted, the figures show an increase in 
journeys of 6,855,991 and an increase in receipts of 
£859,763. In the four weeks ended August 7th, 1937, the 
coaching train miles showed an increase of 586,468, com- 
pared with the four weeks ended August 8th, 1936. The 
total tonnage of freight conveyed (excluding free-hauled 
traffic) in the four weeks ended August 7th, 1937, was 
20,551,148, an increase compared with the corresponding 
four weeks of 1936 of 1,400,707 tons. The freight train 
receipts amounted to £6,375,144, an increase of £81,597. 
The freight train miles run were 307,074 more than in the 
corresponding period of 1936. The average train load 
increased from 121} to 123} tons, and the net ton miles 
per engine hour decreased from 453} to 451. 





Miscellanea. 





Power Station EXTENSION AT NEWPORT.—It is pro- 
posed to install a new 30,000-kW turbo-alternator and two 
150,000 lb. per hour boilers at Newport power station. 
The estimated cost of the new plant is £388,000. 


A Gas Inpusrry Exuisrrion.—At a meeting of the 
Society of British Gas Industries, Mr. R. J. Rogers said 
that, through the British Gas Federation, the gas industry 
was setting out to raise a fund of not less than £20,000 for 
the purpose of establishing a permanent large-scale gas 
industry exhibit at the Science Museum. 


MacuineEs IN FRENCH Mryxs.—In an official report on 
the French coal industry it is shown that 95 per cent. of 
the output of the coal mines of that country during 1935 
was won mechanically. Coal cutters are used but little, 
as they are not particularly suited to French coal seams. 
Pneumatic picks are most commonly used in the mines. 


Hypro-ELEcTRIC Power ScHEME IN IcELAND.—The 
first hydro-electric station to be built in connection with 
a scheme for harnessing the river Sag, in Iceland, has been 
put into operation. The river has four falls and the total 
estimated power resources are 100,000 H.P.. The present 
installation at Ljosafoss fall consists of two 6250 H.P. units. 


EXPENDITURE OF PusLic Bopres.—The Minister of 
Health authorised public bodies to borrow a total of 
£25,689,179 for capital expenditure during the three 
months ended September 30th last. Of this amount, 
nearly 9 million pounds were for housing, over 2 million 
pounds for water supply schemes, and £2,385,459 for roads 
and bridges. 

New Inpustri&s at JARRow.—Sir John Jarvis recently 
stated that he was confident that before long Jarrow would 
no longer be numbered among the distressed areas. 
company, with a capital of £200,000, is to be formed for 
the metal industries, another with a capital of £150,000 
for the tube works, and another with £70,000 capital for 
the pneumatic tool works at Gateshead. He added that if 
half of this capital was provided by the Government, he 
would find the remainder. 


Hutt Power Station Extensions.—New 30,000-kW 
extensions at the Sculcoates lane generating station at 
Hull have been placed in service. The new turbo-alter- 
nator replaces a 10,000-kW set installed in 1923. The new 
turbine is of the single-cylinder, 68-stage, reaction type, 
with stainless steel blades. Three-stage bleeding for 
feed heating on a regenerative cycle is employed, the final 
feed temperature being 315 deg. Fah. Steam is supplied 
at 375 lb. per square inch and 800 deg. Fah. 


Factory Licutrne.—A committee has been appointed 
by the Home Secretary to study in the light of existing 
knowledge and practice the recommendations made by 
the Departmental Committee on Lighting in Factories 
and Workshops in 1915, 1921, and 1922, concerning the 
conditions necessary to secure adequate and suitable 
illumination in such works. The committee will also give 
advice with regard to standards of suitable lighting 
to be prescribed by regulations under Sec. 5 (2) of the 
Factories Act of 1937. 

CovERING THE River IRwELL.—The Manchester Cor- 
poration Town Planning and Buildings Committee has 
submitted a report to the City Council on the scheme for 
covering the river Irwell between the Blackfriars and 
Palatine bridges, at an estimated cost of £228,000. In the 
report it is indicated that there would be no engineering 
difficulties in covering the Irwell between Blackfriars 
Bridge and Victoria Bridge, and between Victoria Bridge 
and Palatine Bridge, and that the scheme falls naturally 
into three sections, all of which are partly within the 
administrative area of Manchester and partly within that 
of Salford. 

Atuminium Cast Lrons.——Dealing with research work, 
the sixteenth annual report of the British Cast Iron 
Research Association states that the work on aluminium 
cast irons begun last year has been continued, and it is 
now practicable to produce sound cast irons, containing 
aluminium of good mechanical properties and showing 
such resistance to heat at elevated temperatures as to 
justify extended trials where resistance to heat is required. 
The successful manufacture of sound castings now makes 
it possible to determine the properties of a range of alumi- 
nium irons. The aluminium cast irons appear to have 
unusually high strength at elevated temperatures. 

Extecrriciry 1s NortaH Wates.—A note in the 
Electrical Review gives some particulars of a scheme to 
constitute a Joint Electricity Authority for North Wales 
and South Cheshire, the authority to be based on public 
ownership, and its members to be elected by the local 
authorities only, and the taking over of all existing elec- 
tricity undertakings in the area. Provision is made for 
an authority of twenty-seven members on the basis of one 
member for every £150,000 aggregate rateable value, and 
the setting up of group committees in Anglesey, Caer- 
narvon, Denbigh, Flint, Merioneth, and part of Cardigan, 
Montgomery, and part of Shropshire and Cheshire. It is 
estimated that the cost of acquisition will be in the 
region of £6,000,000. 

Errect or Neutrat Soitutions on T1in.—Tin, alloys 
of tin and tin-coated metals are widely used because of 
their corrosion resistance in contact with practically 
neutral liquids, such as water, milk, and certain canned 
foods. Such corrosion as does occur takes the form of 
localised ‘‘ black spots,” which have been studied by 
Brennert, whose findings were published in a previous 
report of the International Tin- Research and Develop- 
ment Council. Further work on these spots has since been 
carried out for the Council by Dr. T. P. Hoar, and issued 
as Technical Publication Series A, No. 63. In the present 
work the influences of the surface condition of the tin and 
the concentration of chloride ion on black-spot formation 
have been investigated, and a detailed mechanism for the 
process is proposed. The attack by nearly neutral solu- 
tions containing numerous different anions and cations 
has been studied. The results support and extend the 
suggested mechanism, and may have value in themselves 
in exemplifying the corrosion of tin under very various 
conditions. 





Air and Water. 





A New Inpian Ark Mat Service.—tThe bi-weekly 
mail and passenger air service between Delhi and Bombay 
has been opened. Intermediate stops will be made at 
Gwalior, Bhopal, and Indore. 

H.M.S. “ AsHanti”’ Launcuep.—-The new 1850-ton 
destroyer of the “ Tribal” class, H.M.S. ‘ Ashanti,” 
was launched at the Dumbarton yard of Denny Brothers, 
Ltd., on Friday, November 5th. 


PortuGcvEse SHIPBUILDING.—According to the Journal 
of Commerce, the Companhia Nacional de Navegacao is to 
spend over two million pounds on eleven new ships. The 
company’s present fleet of eighteen vessels is engaged on 
services to Madeira and the East and West Coasts of 
Africa. 

Dears or Sir SAmMvuet Instone.—We regret to note the 
death on Tuesday, November 9th, of Sir Samuel Instone, 
the well-known shipowner. In addition to being the 
chairman and founder of 8. Instone and Co., Ltd., he was 
one of the pioneers of commercial aviation. He founded 
the Instone Air Line just after the war, and this company, 
with other private companies, was merged into Imperial 
Airways, Ltd., in 1924. 

THe AncHoR LinE IMPROVEMENT SCHEME.—Mr. Philip 
Runciman, the chairman of the Anchor Line, recently 
stated that a scheme had been prepared for the complete 
overhaul of the company’s liners ‘‘ Caledonia,” ‘‘ Transyl- 
vania,” ‘‘Cameronia,” and “California.’”’ The line’s 
new vessel “ Circassia ” and her sister ship the “‘ Cilicia ” 
are to maintain the Indian service with the “‘ Britannia,” 
and the intention is to bring the New York service up 
to date. 

Tue Unrrep States Navy.—In his annual report the 
United States Secretary for the Navy urges that funds 
should be provided for the construction of two twelve 
million pound battleships, two cruisers costing over three 
million pounds, and four auxiliary vessels. The report 
shows that thirty-eight new warships were commissioned 
by the United States Navy during the year and thirty 
warships were retired. On July Ist last there were seventy- 
one ships being built for the Navy 


SHIPBUILDING IN JAPAN.—A survey made by the Japan 
Shipbuilding Association shows that at the end of Sep- 
tember there were 155 ships, aggregating 1,133,457 gross 
tons, under construction in that country. Of these vessels, 
fifteen were oil tankers, eight whaling ships, and twelve 

senger or passenger and cargo ships. According to the 
Journal of Commerce, the Japanese shipbuilding companies 
are said to be refusing all new construction orders on 
account of the shortage of steel material. 

THE QuvuarTER’s Wreck Returns.—The Lloyd’s 
Register Wreck Returns for the quarter ended June 30th 
last show that during this period forty-three steam and 
motor ships and four sailing ships were totally lost, 
condemned, &c., in consequence of casualty or stress of 
weather. Of this number eight of the steam and motor 
ships, aggregating 13,337 gross tons, were British owned. 
Steam and motor ships broken up, condemned, &c., 
not in consequence of stress of weather, totalled 111, with 
a total gross tonnage of 156,487. 


River Avon ImpROVEMENT SCHEME.—At a meeting 
of the Severn Catchment Board a scheme costing £120,000 
for improving the lower reaches of the river Avon was 
approved in principle. The scheme provides for the 
widening and deepening of the river between Evesham 
and the Abbey Mills at Tewkesbury. By this means it is 
hoped that the river will be able to discharge all floods 
except those of exceptional magnitude. In addition, it is 
proposed to utilise the excavated spoil to build flood 
embankments. An application is to be made to the 
Ministry of Agriculture for a grant towards the cost of the 
scheme. 


New ARGENTINE DEsTROYER.—On Wednesday, Novem- 
ber 3rd, Cammell Laird and Co., Ltd., Birkenhead, 
launched the twin-screw torpedo-boat destroyer “ Santa 
Cruz,” the second of two vessels ordered by the Govern- 
ment of the Argentine Republic. The vessel is 323ft. 
overall by 33ft. 3in. maximum beam by 20ft. 6in. depth 
to upper deck. Her standard displacement is about 1375 
tons, corresponding to a mean draught of 8ft. 7in. The 
machinery will consist of two sets of Parsons impulse 
reaction geared turbines, each set driving one propeller 
shaft. Superheated steam will be supplied by three oil- 
fired water-tube boilers. 


THe Arr Controt System.—<According to a recent 
statement by the Under Secretary for Air, in connection 
with this country’s air control system, recruitment 
and training of further personnel is proceeding, and it is 
hoped to provide Air Ministry control staff at Renfrew 
early next year, and at other aerodromes as trained 
officers become available. Additional wireless stations 
have been opened at Manchester and in the Isle of Man 
and another will be opened very shortly at Inverness. 
Certain other aerodromes have been inspected with a view 
to the opening of negotiations shortly for the provision 
of further wireless stations. 

British Atrrways InstructionaL ScHooi.—The new 
instructional school of British Airways, Ltd., was opened 
at Gatwick on Tuesday, November 9th. The primary 
object of the school is to provide continuous training to 
enable the company’s pilots to keep up with technical 
development in order that they may use to full advantage 
the scientific aids at their disposal. One of the most 
important flying courses is the Lorenz system of blind 
approach with which equipment all the company’s machines 
are fitted. A mechanical ground training machine, known 
as the Link trainer, has also been acquired for the school. 
This trainer consists of a dummy aeroplane mounted on 
bellows within a turntable attached to a base. The cock- 
pit is fitted with the normal flying and engine controls, 
and mounted on the dashboard is a complete set of instru- 
ments. The machine is capable of reproducing all the 
motions of an aeroplane in flight. An instructor’s table 
and control panel, which forms part of the equipment, is 
fitted with duplicate flying instruments, controls for the 
Lorenz approach system, and an automatic track recorder. 
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THE NATURE OF FRICTION. 


A GENERAL survey of the papers and discussions 
at the recent symposium on lubrication and lubri- 
cants organised by the Institution of Mechanical 
Engineers reveals a noteworthy lack of unanimity 
in the views held and the opinions expressed by 
many of the authors and speakers on numerous 
major and minor aspects of lubrication research 
and practice. We need not complicate the issue 
by quoting examples of this divergency of expres- 
sion ; the reader will readily find several for himself 
in the summaries of the papers and the reports of 
the discussions which we have published in recent 
issues, concluding with to-day’s. The divergency 
exists ; let us seek to account for it. Directing 
our studies to this end, we have reached the con- 
clusion that the prime factor militating against 
unanimity of belief and statement regarding 
lubrication phenomena is the lack of knowledge 
which still prevails concerning the true fundamental 
nature of the force which we call * friction.”’ The 
principal function of lubrication is the reduction 
of friction. Until we know more than we do about 
the true nature of friction diversity of opinion and 
practice in the matter of its reduction by lubrication 
is bound to continue. Is friction really a mech- 
anical force as it was for so long held to be?) Or 
is it largely of a chemical nature, as certain recent 
investigations seem to suggest? Or, again, do 
thermal, and perhaps metallurgical, considerations 
appear prominently among the factors determining 
its existence ? Until these and other dependent 
questions have been decisively answered the 
practice of lubrication and the design of bearings 
will, it seems certain, continue to be based on 
empiricism and the results of lubrication research 
will continue to be characterised by contradiction, 
uncertainty and absence of finality. At present, 
lubrication theory, research and practice rest 








on a foundation the nature of which is not 
understood. To obtain the correct perspective on 
this statement the reader is asked to note that out 
of the one hundred and thirty-two papers included 
in the symposium only two, those by Professor 
N. K. Adam and Dr. F. P. Bowden, can be said 
to take the nature of friction for their main theme. 

Various theories-—-some of them complex, some 
fantastic—have from time to time been advanced 
in explanation of the phenomenon of friction. One 
view, formerly widely held, assigned the frictional 
force existing between two surfaces in contact to 
the simple mechanical interlocking of the rugosities 
of the surfaces. To-day, the general opinion is that 
friction is molecular in its origin, that it represents 
the sum of the attractions between those portions 
of the two surfaces which are within molecular 
range of each other. This theory is satisfactorily 
simple and reasonable in itself, but it leaves 
unanswered several important questions which 
arise from its acceptance. What distance are we 
to take as the ‘“ molecular range”? General 
physical research, called upon to supply the 
answer, suggests that we may suppose this range 
to mean a distance of from one to three ten- 
millionth parts of a millimetre. Outside that 
distance the molecular attraction may be regarded 
as being imperceptible; within it, it is very 
powerful. Next we have to ask ourselves what 
proportion of the surfaces of two bodies in contact 
comes within the range thus defined. Direct 
measurement is difficult, if not impossible. but it is 
certain that only a very small proportion of the 
surfaces, however carefully they may have been 
5| prepared and cleaned, is within the molecular 
range. Were it otherwise, the frictional force 
would approach a value equal to the ultimate 
strength of the materials composing the bodies. 
Granted, then, that small areas of two surfaces 
nominally in contact lie within the molecular 
range and that a very large proportion lies outside 
that range, what, in these conditions, is the 
mechanism of friction? On this subject Dr. 
Bowden’s paper will be found to be very suggestive. 
Employing bodies of two different metals and using 
them as one junction of a thermo-couple, he has 
found that relative motion between the bodies 
generates very high surface temperatures. With 
one body of lead and the other of mild steel local 
temperatures of 327 deg. Cent.—the melting point 
of lead—were recorded. With bodies of other 
metals temperatures of over 1000 deg. Cent. 
occurred. It was found that the temperatures 
increase’ with the speed of sliding and with the 
load on the bodies, and that high—but not quite 
so high—temperatures were reached when the 
surfaces were lubricated or flooded with water. 
More recent experiments by Dr. Bowden have 
aimed at correlating the temperatures produced 
with the force required to maintain the sliding 
motion. By means of very quickly responsive 
recorders it has been found that the force required 
to maintain the sliding motion is not constant, as 
less refined apparatus would indicate, but that it 
fluctuates violently. The two surfaces alternately 
stick to each other and slip suddenly and rapidly. 
With every slip there is a sudden rise of surface 
temperature, the amount of the rise corresponding 
with the magnitude of the slip. The duration of 
the slips and temperature rises is of the order of 
one-thousandth of a second. Ordinary methods 
of measuring friction are incapable of detecting 
the fluctuations of the force required to produce 
motion and only record the average value of that 
force. Similarly, without refined equipment the 
heat produced at the slips is dissipated so rapidly 
that no temperature rise is perceptible. 

The implications and interpretation of Dr. 
Bowden’s experimental observations provide a 
field for interesting and profitable discussion on the 
part of both research workers and practical engi- 
neers and metallurgists. It is suggested that when 
two bodies are placed in “ contact,” those areas of 
the surfaces lying within the molecular range 
unite and form a number of little bridges between 
the two bodies. When motion occurs the bridges 
are broken with the generation of heat. The 
sudden slip which succeeds the breaking of the 
bridges is quickly checked by fresh areas coming 
within the molecular range and establishing fresh 
bridges, which in turn are broken. According to 
this interpretation we are to suppose that the areas 
within the molecular range are constantly changing 
their position on the surfaces of the bodies and, 
presumably, that if the motion were maintained for 
an indefinitely long time every portion of the 
surfaces would sooner or later come within the 
range. Dr. Bowden’s experimental results and 
the theory advanced to explain them seem to point 





the way to an understanding of the fundamental 
nature of friction. Without much further supposi- 
tion they shed a light of reason on a number of 
associated phenomena such as the lowering of the 
‘ coefficient of friction *’ under kinetic conditions, 
the nature of “ boundary ”’ lubrication, the mech- 
anism of seizure, and the formation of the Beilby 
layer when a metal is polished. They indicate 
that the true function of a lubricant is to reduce 
the number of areas lying within the molecular 
range, and go some way towards explaining the 
mechanism of wear. Looked at broadly from a 
philosophical standpoint, they show once again 
that progress in the understanding of Nature 
comes with each refinement in our instrumental 
means of measuring her phenomena. Once again, 
too, they emphasise the fundamental fact that 
Nature’s processes and structures are not always 
characterised by infinite continuity, and that a 
quantum principle may enter into other things 
besides matter and energy. 


The Law and Road Vehicle Design. 


Stnce 1930 there has been great legislative 
activity relative to roads and road vehicles. In_ 
that year a number of earlier Acts, together with 
some new provisions, were consolidated under the 
Road Traffic Act, 1930. In the immediately 
following years advancing depression of trade 
brought to a head the controversy relative to the 
competition between road hauliers and the rail- 
ways, and in an endeavour to attain an equitable 
balance the Road and Rail Traffic Act of 1933 was 
passed. Then in 1934 another Road Traffic Act 
was discussed and approved by Parliament. As a 
direct consequence of this legislative activity 
“ construction and use’ and “conditions of fit- 
ness ’’ regulations embodied in Statutory Rules and 
Orders have multiplied exceedingly, so that 
designers and operators of road vehicles are some- 
times hard put to it to understand and to remember 
all those enactments which concern them, while it 
may very well be doubted whether the road user 
in general has any knowledge at all of a large 
number of the regulations which affect him. There 
are, in fact, now estimated to be over 2000 offences 
that a road user can commit either by his own 
actions or by reason of some legal deficiency in the 
construction of his vehicle. 

It is a common criticism of the law that it 
attempts to make the vehicle suit the road rather 
than encourages the road to suit the vehicle. But 
since the width of roads cannot be expanded 
indefinitely, curves cannot all be laid out on large 
radii and even the best of surfaces cannot be 
expected to carry more than a certain limited load, 
it is necessary that regulations should exist which 
will hold the design of road vehicles in some 
relation with the condition of the roads on which 
they operate. This rule is the more true in that 
improvement of the roads is always likely to lag 
rather behind the rapid development of road 
vehicles. Regulations as to maximum size and 
weight are therefore perfectly justifiable so long 
as they are not unduly subservient to the views of 
road constructors, while other regulations can be 
justified on the grounds of the preservation of 
public safety. As, however, conditions change, so 
ought the regulations to be alterable, and it is 
natural that at all times the regulations then in 
force should suffer criticism. Thus, in a paper pre- 
sented before the Institution of Automobile 
Engineers on Tuesday, November 2nd, Major 
Beaumont suggested, among other things, that a 
relaxation was now due of the rule which limits 
vehicles to a maximum width of 7ft. 6in.,-as that 
dimension constituted a ‘* tight ’’ place in present- 
day design which could be relieved by an additional 
6in. In the ensuing discussion of the paper other 
limits suffered criticism. It is, for instance, diffi- 
cult to find logical justification for a rule which 
allows the maximum length of a four-wheeled 
vehicle to be 27ft. 6in., but limits it to 26ft. if a 
trailer is to be hauled; or to understand why 
double-deck buses should be limited to a length of 
26ft. when single-deckers can be 27ft. 6in. long. If 
the justification for a limit is that the vehicles 
must be made suitable for the roads on which they 
operate, then surely the maximum should be the 
same for all and not variable according to the type 
of body or whether or not a trailer is hauled! 
Similar criticism was directed at the meeting 
against the axle loading regulations. A four- 
wheeler steam wagon is permitted a maximum 
axle load of 9 tons, whereas a single-deck bus on 
the same number of wheels cannot have an axle 
load greater than 6 tons. As the road surface is 
presumably constructed to be able to withstand 
an axle load of at least 9 tons, why should there be 
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any limit except the maximum ! Such arguments 
are sound enough, but it is difficult sometimes to 
tind a practicable means of putting the logic into 
practice. In the matter of brakes, for instance, it 
might be possible to define in terms of speed and 
stopping distance a minimum braking performance. 
But the value of the definition would probably be 
vitiated in practice by the purely practical diffi- 
culty of ensuring standard conditions for the test. 
Moreover, the dimensions of quite a large number 
of components cannot be logically determined at all. 
In the case, for instance, of maximum turning 
circles it may justly be suspected that the regula- 
tions merely standardise dimensions which have 
proved satisfactory in practice. In fact, we believe 
that most of the regulations have been determined 
as a result of practical experience, and as they are 
tixed by the Ministry after consultation as far as 
possible with the people likely to be affected by 
them, it seems to us that they partake of the nature 
of * standards,’ which, although at the expense of 
a considerable amount of trouble, would be altered 
if alteration was really necessary. The automobile 
engineer, indeed, seems to attack them more on 
the grounds of illogicality than because he is really 
seriously inconvenienced by them. 

_In the matter of the effects of taxation upon 
design there is, perhaps, very little more reason 
for complaint as far as the manufacturer is con- 
cerned. The effects of the horse-power tax have 
frequently been discussed, and we do not wish to 
enter into the controversy beyond pointing out 
that as the world mileage of good roads increases, 
the market for efficient economical cars like those 
produced in this country is likely to be enlarged. 


The taxation of goods vehicles has latterly been 
based, not on horse-power, but upon unladen 
weight, and criticism has been and still is directed 
against this system mainly on the grounds that it 
encourages the manufacture of vehicles too. light 
satisfactorily to carry heavy loads safely. But 
though road hauliers may feel it a grievance that 
the scale of taxation is so high, a visit to the 
Exhibition at Earls Court would surely convince 
them that a comparison between modern vehicles 
and their prototypes before the introduction of the 
tax would be all in favour of the more recent 
designs. As one speaker at the recent meeting of 
the Institution of Automobile Engineers expressed 
it, the system of taxation has set designers “‘ on 
their mettle,’ with the result that in most cate- 
gories the ratio of pay load to gross weight has been 
greatly improved without any coincident reduction 
of reliability. If criticism of the law as affecting 
design is really to be sustained it should, we 
believe, be directed against that regulation which 
limits the speeds of goods vehicles above 24 tons 
tare weight to 20 m.p.h., while permitting lighter 
vehicles to travel at 30 m.p.h. This rule, in con- 
junction with the very high taxation of heavier 
vehicles, has resulted, not only in an undue and 
probably uneconomic expansion of the number of 
vehicles in the 2—24-ton class, but has also, by 
encouraging efforts to bring down tare weights 
below the critical point without a corresponding 
reduction of gross load, influenced adversely the 
safety and reliability of vehicles of this class on 
the road. According to Major Beaumont, this 
class of vehicle is giving no small concern to the 





insurance companies. 








The Gas Engine and After.’ 


By F. W. 


LANCHESTER, 


LL.D., “F.R.S. 


No. I. 


N the vast and revolutionary changes in loco- 
motion and transport which have taken place 
during the last fifty years, there have been three main 
phases, representing, we may say, the work of three 
generations of engineers. These phases are: (1) the 
evolution of the gas engine ; (2) the development of 
the motor car and more generally mechanised road 
traction, in which the gas engine has played a 
dominant part; and (3) the development of aerial 
navigation. Each of these phases has taken place 
under new conditions and has presented new problems. 
It has been my good fortune to have taken a part 
of more or less importance in all three phases of this 
great development, and it is this fact that has led 
me to attempt to give at first hand an abridgment of 
its history; it is also my justification. In this 
endeavour it may seem that my account is at times 
biographical; under the circumstances that is 
inevitable. 


THe Frrst PHase: THe INTERNAL CoMBUSTION 
ENGINE. 


One of the difficulties which puzzled us very much 
in the early days was the fact that in gas engines of all 
types it was not possible to account for the known 
calorific value of the fuel from the maximum pressures 
or temperatures reached in the cylinder or combustion 
space. Various theories were put forward to explain 
this apparent suppression of heat. It was known 
that the ‘‘ missing ”’ calories were, in the main, restored 
during the expansion stroke. An early view was that 
this was due to delayed combustion as suggested by 
the German term Nachbrennen. The same fact was 
observed by Mallard and le Chatelier and later by 
Dugald Clerk, when inflammable mixtures were 
ignited in a closed vessel. The theory of delayed 
combustion was not, however, found acceptable, and 
two other theories were put forward. The dissociation 
theory supposed that when a certain temperature 
was reached the chemical reaction characteristic of 
combustion arrived at a state of equilibrium, in which 
dissociation and recombination took place simul- 
taneously, the equilibrium condition being a function 
of temperature. According to the second theory, a 
change in the specific heat of the products of com- 
bustion with change of temperature, was postulated. 
A wrangle between the two latter theories went on for 
many many years. To-day it may be said that the 
second holds the field, for it is recognised that the 
specific heat of all (except the monatomic) gases rises 
with temperature, and in an average mixture the 
specific heat of the products of combustion at 
2000 deg. Cent. may be about twice as great as that 
at normal temperature. The dissociation theory 
takes its place in the background as accounting in 
part for the change in specific heat. My own belief 





_. * Excerpts from the Twenty-fourth Thomas Hawksley Lecture. 
he Institution of Mechanical Engineers, November 5th. 





is that the suppression of heat can neither be wholly 
accounted for on the basis of a change in specific heat, 
nor as due to dissociation. 

Gas Consumption.—Up to the year 1890 Messrs. 
Crossley Brothers, the exclusive licensees of Dr. Otto, 
held in this country a monopoly of the four-stroke 
cycle engine; indeed, as interpreted by the law 
courts, this monopoly covered a wider field. In those 
days gas engines were bought and sold very much 
on the basis of guaranteed gas consumption. As the 
gas companies were only required by law at that time 
to guarantee candle power, it was necessary, when a 
test of any importance was carried out, to make 
determinations ad hoc, the Junker calorimeter being 
the instrument most generally used. The most direct 
way in which we were able to reduce gas consumption 
was by increasing the compression ratio, but, as I 
have already explained, we could not make use of our 
knowledge until the tube igniter superseded the old 
Otto slide ignition. Another method of diminishing 
the gas consumption was by the use of weak mixtures. 
In order to obtain satisfactory results by this method 
it was necessary to provide a pocket of stronger 
mixture or “primer” to ensure a rapid rise of 
pressure. This was often practised, especially in 
engines of large size. 

Reference has already been made to the early efforts 
of Linford and Atkinson to eliminate the products of 
combustion. Later Atkinson, in conjunction with 
Messrs. Crossley Brothers, achieved the same purpose 
by a scavenging system based on exhaust resonance. 
This is of particular interest, since it has been revived 
of recent years in connection with aircraft engines. 
The elimination of residuaries is now regarded as 
especially important as lowering the charge tempera- 
ture and diminishing liability to knock. The con- 
tamination of the charge is not great, for the relative 
mass of the exhaust gases is comparatively small. 
For example, in an engine having a compression ratio 
of 5, the volume of the exhaust residuaries is one- 
quarter of the stroke volume, and its mass approxi- 
mately one-fourteenth. The elimination of residuaries 
in the gas engine had three advantages : the quantity 
of charge is increased about 20 per cent., with a 
corresponding increase in horse-power ; when cut-out 
governing is employed the conditions when running 
under full load or at light load are the same ; and last, 
but not least, with scavenging a higher compression 
may be employed without the same risk of detonation. 

Another of our early difficulties was starting. It 
was the practive for gas engines to be started by 
pulling over the fly-wheel by hand, and every week 
or so a case would be reported of a man killed or 
injured by being thrown over the wheel by a backfire. 
Dugald Clerk had made his first effort to solve the 
problem by the storage of compressed air and exhaust 
gases, starting thus being effected by pneumatic 
pressure, but this was not altogether successful and 
had been abandoned. 





Prior to the opening of the second phase, a few 
firms, especially on the Continent, were making use of 
electrical ignition in place of the tube igniter. This 
was so in the case of a large gas engine of 100 H.P. 
shown at the Paris Exhibition of 1891 by Atelier 
Powell, of Rouen. We also supplied a number of 
engines to our Paris agent, which were fitted with 
electrical ignition. In those days the electrical 
accumulator had not come into wide use and facilities 
for charging were not to be met with. We used then 
a primary battery of a most satisfactory type, one 
I have not met with elsewhere. It comprised a 
carbon-zine couple and the electrolyte was a solution 
of ‘sel ferro-chromique.’”” We employed a high- 
tension ignition system, the sparking plug being 
similar to those in common use to-day, but of very 
poor manufacture. ‘Trouble was experienced both 
with the induction coils and with the plugs. 


THE Seconp PHase: THE ADVENT OF THE 
Moror VEHICLE. 


When faced with the problem of applying the 
internal combustion engine to launches and road 
vehicles, one of the first necessities was to acquire a 
new set of ideas on the subject of component weights. 
The vital question of weight saving may be taken as 
the justification for the establishment of the Institu- 
tion of Automobile Engineers. So long as internal 
combustion engines were only required for stationary 
work we were satisfied with piston speeds of about 
400-500ft. per minute. For driving dynamos, when 
steadiness of running was of special importance, we 
would sometimes increase this to 600ft. per minute 
or more. It was easy to appreciate, however, that if 
an engine could be constructed to run at, say, twice 
the normal piston speed, it would be capable of 
developing twice the horse-power, so that the obvious 
line of advance was to adopt a higher speed of revolu- 
tion. Very soon engines for motor vehicles were being 
constructed with piston speeds about double that 
which we had been accustomed to specify for 
stationary engines and hence the Royal Automobile 
Club rating, which was subsequently adopted by the 
Treasury, was based on a piston speed of 1000ft. per 
minute. But to-day the great majority of the petrol 
engines used on road vehicles are designed to run at 
twice this speed again, namely, 2000ft. per minute 
maximum. For racing cars a piston speed of 3000ft. 
per minute and over is not unknown. The extent of 
this achievement may be judged from the fact that 
inertia forces increase as the square of the speed, or, 
if two similar engines run at 500ft. and 3000ft. per 
minute piston speed respectively, in the latter the 
inertia forces (and stresses) will be thirty-six times as 
great as in the former. This would not have been 
possible except for the advance which has been made 
in the production and heat treatment of alloy steels 
and aluminium alloys of far greater specific strength 
than were formerly available, assisted by very great 
attention to detail design. 

A second condition (not quite so obvious) was that 
in order to save weight it is necessary to limit the 
size of the individual cylinders and to obtain greater 
power by an increase in their number Although 
thermal considerations set a lower limit to the size of 
cylinder for which it is true, it may be broadly stated 
that the weight per horse-power under conditions of 
similarity increases directly as the linear dimension. 
A higher number of cylinders has a further advantage 
that the fly-wheel weight necessary for a given power 
is far less. 

The period from 1896 to early in the present century 
saw a steady increase in the number of cylinders. 
From 1896 to 1898 the cars, whether of British or 
foreign origin, were propelled in nearly every case 
by one-cylinder or two-cylinder engines. About 
1899 the four-cylinder engines came into vogue. 
The next step took place in or about 1905, when some 
of the leading makers, notably Napier’s, and the firm 
that bears my name, introduced six-cylinder cars, 
and by 1910 most of the leading manufacturers had 
followed suit. This was not a mere question of fashion 
but of technical necessity, consequent upon the 
inevitable increase in engine power. During the last 
ten years cars have been placed on the market having 
eight and twelve-cylinder engines, especially in 
America. In the further development of the internal 
combustion engine for aircraft in individual units 
ranging up to 1200 or even 1500 H.P., the multiplica- 
tion of cylinders has been carried still further. 
Eighteen-cylinder and even twenty-four-cylinder 
engines are being built, and there is no reason to 
suppose that the limit has been reached. 

The multiplication of cylinders and the tendency to 
use the highest possible compression ratios and higher 
speeds of revolution, introduced new difficulties, the 
chief of which was that smoothness of running was 
impaired by vibrations set up by the engine. These 
were of two kinds. In the four-cylinder engine there 
was a systematic lack of balance, mainly due to the 
octave harmonic introduced by the angularity of the 
connecting-rod, to deal with which I introduced the 
‘“‘harmonie balancer.”” The second trouble which 
first became noticeable in the six-cylinder engine, was 
due to torsional crankshaft vibrations; the long 
six-throw crankshaft could not in practice be made 
sufficiently stiff, and when any of the applied fre- 
quencies due to piston inertia or torque intermittence 
synchronised with a natural frequency period of the 
shaft (with its attached masses), ‘‘ thrashing points ’ 
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were experienced which were not only intolerable to 
the occupants of the car, but were fatal to the crank- 
shaft itself. A crankshaft put to run at one of its 
critical speeds fractured after a test of only two hours’ 
duration, although made from a forging of 65-ton 
steel and normally not carrying a higher stress than 
5 or 6 tons per square inch in shear, calculated 
maximum combined stress. When this trouble first 
arose no one appeared to have any conception of the 
magnitude of the oscillations set up, which to my 
knowledge sometimes amounted to as much as 8 deg. 
In the first Lanehester six-cylinder car I overcame 
this difficulty by fitting the fly-wheel at the front end 
of the engine instead of at the rear end, and employing 
a well-lubricated multi-disé clutch for the transmis- 
sion which acted as a damper. I had to face this 
problem again in connection with a firm who had 
rushed into the production of six-cylinder cars and 
had a stock of cars on their hands which were not 
marketable owing to the serious nature of the vibra- 
tion. It was then that I introduced my vibration 
damper, which took the form of a secondary fly-wheel 
at the front end of the engine, driven by a multi-disc 
friction coupling always in action. The application 
of this invention immediately released something like 
£20,000 worth of ‘frozen assets.” This torsional 
damper has since become an essential part of the 
modern multi-cylinder engine the world over. 

In many respects other than weight, the gas engine 
was ill-suited to meet the requirements of the auto- 
mobile engineer. In the first place, the engine had to 
be adapted to use liquid fuel in place of gas. This 
involved the problem of the vaporiser or carburetter. 
At that date the only practicable fuels were petroleum 
spirit (as then sold under the name of ‘‘ benzoline ’’) 
or the gasworks product, benzol. Then the tube 
igniter with its external burner because a serious 
source of danger. Although most of the early cars 
were using the tube igniter, I decided on electrical 
ignition, with the use of which I was familiar as 
applied to the gas engine. My first attempt, following 
yas engine practice, was to use a high-tension spark, 
generated by a Ruhmkorff coil, but before taking the 
car on to the road, this had been replaced by a low- 
tension system making use of an inductance spark 
(arc) formed by a circuit break situated within the 
combustion space, The sparking plug, which is such 
« commonplace article to-day, was in those days far 
from satisfactory, and owing to electrical leakage 
the high-tension system was a constant source of 
trouble. On the other hand, the low-tension system 
was liable to suffer from fouling at the contact points. 
This difficulty I was able to overcome by arranging 
an external wiping contact in parallel, which broke a 
minute fraction of a second before the break took 
place within the cylinder. This system was not 
abandoned until some eight years later, when the 
high-tension sparking plug had become a fully reliable 
standard article. The source of current was originally 
derived from an accumulator actuating a single- 
circuit inductance winding (iron core). A little later, 
in 1897, I designed and applied a magnetic generator 
in which two massive magnets of tungsten steel were 
built into the fly-wheel. The rotating magnetic field 
acted on a fixed armature. About the year 1906 we 
abandoned this in favour of the regular magneto 
machine, which, in the hands of Messrs. Bosch, in 
Germany, had become a highly perfected and reliable 


apparatus. 
* * * * 


When designing my own first experimental car, 
although well acquainted with the work that was being 
done on the Continent, I came to the conclusion, 
rightly or wrongly, that there was nothing that could 
he taken as a guide. No two makes of car were follow- 
ing the same lines, and although the Panhard was 
certainly a leader, it was, from an engineering point 
of view, a very crude affair. The change gears in those 
days were not enclosed in a gear-box as later became 
customary. The design might have been based on the 
assumption that road dust was the best of all possible 
lubricants! The one feature which appeared to be 
universal, namely, the chain drive transmission to 
the road wheels, I did accept in the first instance, 
ermnploying, however, a live axle in which a single chain 
drove through the usual differential gear. Within 
six months of being on the road, this system was 
abandoned, and the car taken into dock for recon- 
struction. It was then that I adopted the worm drive, 
the worm being direct driven from the engine shaft 
when on top gear, and through a combination of 
epicyclic gear for the change and reverse. The 
epicyclic gear rotated en bloc when on top. This 
feature has since been a characteristic of all Lan- 
chester cars of my design. In the production model 
designed in the autumn of 1899, which was in the 
hands of the public in 1901, the change between direct 
drive and second speed, in a three-speed box, was con- 
trolled by a preselector mechanism. Both these 
features are very widely used to-day by other makers. 

* * * * 


We had no precedent to follow in such matters as 
the control of steering, clutch and change gear, brakes, 
and engine speed. Panhard was steering by a lever 
of the bath-chair variety, Mors with a handle-bar 
like a bicycle, and Peugeot by means of a transverse 
bar with two handles on a vertical steering pillar. 
[ myself adopted a tiller as in a boat, which in a sense 
was the inversion of the Panhard arrangement. 





The latter was a source of danger, and resulted in 
Monsieur Lavassor losing his life. The steering wheel, 
when first introduced, was almost in a horizontal 
plane ; that is, the steering pillar was nearly vertical. 
[ saw no reason for making a change until about 1906, 
when we adopted the wheel for three distinct reasons 
the weights of cars were increasing to a point at 
which the tiller was no longer sufficient ; the tiller 
did not permit of a fully enclosed body which was 
coming into fashion; and it was commercially dis- 
advantageous to have a steering system that, what- 
ever its merits might be, differed from standard 
practice. As regards brake and clutch control, 
having a different change gear mechanism from that 
at that time fashionable (the Panhard type), it was 
not unnatural that our clutch and gear-operating 
mechanism should be designed to suit—our early 
cars had hand control. But here again, in order to 
suit the “ standardised *’ chauffeur, we had eventually 
to design a means of controlling our mechanism in 
mimicry of that which had become accepted. 

On our cars from 1896-97 onwards we made use 
of a foot pedal which we called an “ accelerator,” 
in addition to a hand adjustment controlling the 
engine governor. This has since become universal. 
In one sense it suited the Lanchester system of driving 
better than the present-day car; one cannot help 
thinking that it is a weakness that the same move- 
ment of the foot which applies the brake should also 
be used, in a slightly different position, for operating 
the accelerator. Many a novice has found himself in 
trouble due to this. 

(To be continued.) 








Obituary. 


ATHOL JOHN CAPRON. 


THE iron and steel and heavy industries of Sheffield 
have lost an outstanding figure by the death on Sunday 
last, November 7th, of Mr. Athol John Capron, who 
was associated with the management and direction of 
Davy Brothers, Ltd., of Park Ironworks, Sheffield, 
now the Davy and United Engineering Company, Ltd., 





ATHOL JOHN CAPRON 


for a period ut over thirty-eight years. Mr. Capron, 
who was in his seventy-eighth year, was born at 
Stoke Doyle Rectory, Northamptonshire, and received 
his education at Wellington College, and at King’s 
College, London. From King’s College he gained the 
James Easton Award, which entitled him to a free 
pupilage at the works of Easton and Anderson, 
Erith. At the close of his pupilage, he decided to 
stay with the firm, and, rising to successive positions 
of importance, he was appointed to take charge of 
contracts, both in this country and abroad, and later 
became the general manager of the works. 

After nineteen years with Easton and Anderson, 
Mr. Capron was appointed the manager of the Park 
Ironworks of Davy Brothers, at Sheffield, and in the 
following year, 1900, he became the managing 
director of the firm. That position he held until 
July, 1931, when he retired from administrative work, 
but still remained a director of the firm. He was 
also a director of the Thorncliffe firm, Newton, 
Chambers and Co., Ltd. 

During the war period Mr. Capron was fully occupied 
with the business of the firm, but he also did much in 
the way of supplying designs and special materials to 
other engineering works engaged in the production of 
munitions. In 1918 he was awarded the Order of the 
British Empire in recognition of the firm’s war 
services. 

During his whole career Mr. Capron took a keen 
interest in wages and employment problems, and while 





at Erith he was prominently connected with the 
formation of the London Trades’ Employers’ Associa- 
tion, and from 1897 to 1898 he was the Chairman of 
the Erith Branch. In Sheffield he was a leading 
personality in the Sheffield and District Engineering 
Trades Employers’ Association, and was its President 
from 1908 until he retired in 1931. Over that period 
his able advice and wise guidance was greatly appre- 
ciated, especially at the time of the often difficult 
and critical negotiations with the trade unions in the 
early months of 1919. 

He was also prominently associated with the 
National Union of Manufacturers, and in 1928 gave 
evidence supporting the plea made by manufacturers 
for the safeguarding of the steel industry on the 
occasion of a deputation from the National Union of 
Manufacturers to the Prime Minister. Social problems 
were of: great interest to him, and he found time for 
such work in and around the Sheffield area. .It was 
largely owing to his activities that a social club was 
formed in Burngreave-road, Sheffield, which served 
as a meeting place for the foremen employed in works 
in the City of Sheffield and the surrounding districts. 

Mr. Capron was for many years a member of the 
Institution of Civil Engineers, the Institution of 
Mechanical Engineers, and the Iron and Steel Insti- 
tute, to the last named of which he contributed several 
papers. 

By all who had the good fortune to know him, Mr. 
Capron will be remembered not only as a keen engi- 
neer, a capable business man, and an astute organiser, 
but as one by whom the epithet “ gentleman” was 
merited in full degree. He united in an unusual degree 
technical and business ability with a gracious and 
courteous manner. 








SIXTY YEARS AGO. 


DvurineG the early days of the Bessemer process man) 
engineers, not without cause, regarded the steel produced 
by it with grave suspicion and dislike. For many years 
structural engineers and shipbuilders fought shy of the 
new material principally on the ground that it could not 
be produced uniformly of a high quality. For a time it 
seemed as if steel would find its main and almost its sole 
outlet in the production of rails, and that wrought iron 
would continue to remain supreme for most other pur- 
poses. With the development of the Siemens-Martin 
process, however, the situation altered. In 1868 it was 
considered essential that if steel were to be used for ship- 
building purposes it should be annealed before it left the 
makers’ works and again annealed at the shipyard after 
the plates had been punched and sheared. By 1877, 
however, as a report in our issue of November 17th of 
that year shows, the improvements in the method of 
manufacture were such that annealing was no longer 
required, and Lloyd’s were prepared to accept for classifica- 
tion ships built of steel. The report to which we refer 
was written by the Chief Surveyor, Mr. B. Martell, and 
two of his assistants. It recorded that at that date two 
steamers and six warships for the Royal Navy were 
being built of steel by John Elder and Co. on the Clyde. 
The steel being used had been made by the West Cumber 
land Hematite Steel Company, the Bolton Iron and Stee! 
Company, C. Cammell and Co. of Sheftield, the Landore- 
Siemens Steel Company, and the West of Scotland Steel 
Company. The report stated that “ by the present pro- 
cesses of steel manufacture a malleable description of 
steel can be produced of uniform quality and possessing 
much greater strength with a far higher degree of ductility 
than the best wrought iron, and being in every way a 
most suitable material for shipbuilding purposes.” The 
Admiralty, the report continued, adhered to the use of 
iron rivets in steel ships because it was believed that they 
withstood percussion better than steel rivets. The Chief 
Surveyor of Lloyd’s was not convinced that this practice 
was justified, but until further tests had been carried out 
he recommended that it should be continued. Following 
the submission of the report Lloyd’s, on November Ist. 
1877, issued a notice sanctioning the use of steel for 
shipbuilding purposes. They were prepared to admit 
a 20 per cent. reduction in the thickness of the plating, 
frames, &c., of ships built of steel from that prescribed 
in the tables for iron ships. The rivets, keel, stem, stern- 
post, rudders and pillars, and the girders and top of inner 
bottoms might be of iron of the usual size, but no other 
part of a steel ship was to be made of iron without special 
sanction. The steel employed was to have an ultimate 
tensile strength of not less than 26 tons and not more than 
30 tons per square inch with an elongation of 20 per cent. 
before fracture. 
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The New Sewage 


Disposal Works at 


Southampton. 


MYHE rapid development of the western part of 
Southampton in the post-war period necessitated 
the revision of its sewerage system. ‘Various schemes 
were considered by the Borough Engineer’s depart- 
ment, and the scheme which was finally adopted has 
now been completed at a cost of about £128,500. 

The sewage of the Shirley district of Southampton 
was previously conveyed by sewers to Chapel Wharf, 
® portion being raised by an ejector near Millbrook 
Railway Station. Southampton is naturally divided 
into two major drainage areas, consisting of the 





between them. ‘To the west of the pump well is built 
the pump house, which is shown in the engraving, 
Fig. 1, while on the other side a similar building houses 
the sereens and grit elevators. The sewage flows into 
the screening chamber, where mechanically operated 
screens remove floating débris and convey it by means 
of a belt to a skip. Thence the screenings are carried 
to a suitable part of the site where they are dug into 
the land, or, alternatively, they can be conveyed to 
sea by the sludge barges. In the screen house the 
heavy grit collects at the rear end of the tank, whence 





Here a pair of 250-gallon Shone ejectors force it up 
to the tank at the top of the sludge tower, built at 
the landward end of the jetty referred to above. The 
ejectors are capable of working against a static head 
of 50ft. ‘They are supplied with air compressed 
to 30 lb. per square inch by an enclosed vertical two- 
cylinder single-acting air compressor. This set 
driven by an 18 B.H.P. slip-ring inductance motor, 
arranged with an automatic control panel or with 
alternative independent manual control. 

The sludge tower is made of reinforced concrete, 
and is 35ft. in height from ground to roof levels, with 
a diameter of 36ft. and with a tank capacity of 
75,000 gallons. A stage in its course of construction is 
illustrated in Fig. 3. The chamber under the tank 
accommodates the valve gear and also acts as a store 


Is 


room. 
From the sludge tower tank the sludge discharges 
by gravity through a main slung under the jetty floor 
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Fic. 1—-PUMP HOUSE 


Portswood area- 
large scheme—and the Shirley area, with which the 
present scheme deals. The tanks at Chapel Wharf 
were originally designed to deal with the sewage of 
the town area only. The drainage from the Shirley 
district was, however, brought to this point of dis- 
posal, as there was no available outfall into the river 
Test. As a consequence of the rapid development of 
this district, the tanks at Chapel Wharf had become 
considerably overloaded, and as the site did not permit 
of extension, a new site had to be found for addi- 
tional works. The new works at Millbrook Point 
permits the gravitation of sewage from the Shirley 
district, and therefore saves double pumping costs. 
The scheme now completed includes the sewerage 
of the whole of the western half of the borough, the 
Parish of Millbrook, and part of the Parish of Chil- 
worth. The sewers intercept the old system at suit- 
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FiG. 3—SLUDGE TOWER IN COURSE OF ERECTION 


uble points, and ,thereby relieve the lower lengths of 
the existing sewers. The flow to Chapel Wharf has 
been reduced, and there is now no necessity for an 
ejector station in the town, as sufficient fall exists to 
bring the sewage, with which the ejector formerly 
dealt, by gravity to the new works. 

Comprising three main trunk intercepting sewers, 
the new system drains a total area of some 2250 acres. 
The sewers vary in diameter from 2lin. to 5lin., 
according to the gradient and volume of sewage to 
be carried. The greatest depth to invert level is 
35ft. 6in. At this depth the sewer was laid in tunnel 
and a section approximately 1200 yards long—the 
whole length of Millbrook-road—-was also laid in 
tunnel. 

A continuous-flow settlement system of purifica- 
tion has been adopted at the works, which comprise 
two main buildings, withthe pump well situated in 


-which was the subject of a previous | 





FIG. 2—DETRITUS 


it is picked up by mechanically operated bucket 
collectors and passed on to a spiral conveyor. The 
grit is then dealt with in a similar manner to the 
sereenings. From the screening chamber the sewage 
flows into the pump well. An automatic control 
gear regulates the operation of the 10in., 18in., or 
24in. pumps, according to the amount of flow. 

The pumps deliver the sewage into a measuring 
channel, which is connected with a Lea flow recorder. 
Installed on the pump side of the storm water over- 
flow weir the recorder gives a continuous graph of 
the total flow. The sewage then gravitates to the 








FiG. 4—VERTICAL SPINDLE PUMP MOTORS 


detritus tanks, shown in Fig. 2, where the primary 
sedimentation occurs, passing on to the continuous 
flow settlement tanks, where practically all of the 
solid content of the sewage deposits in the form of 
sludge. These tanks, of which there are eight, are 
designed to retain a quantity of sewage equal to 
fifteen hours’ flow. They are 100ft. long and 40ft. 
wide, with an effective depth of 8ft. and a capacity 
of 200,000 gallons each. The effluent is collected in a 
channel at the back of the tanks and runs over a spill- 
way into a 60in. diameter effluent outfall main, 
which discharges into Tanners Brook, under the jetty 
which has been constructed across the mudlands as a 
part of the scheme. 

The sludge gravitates both from the detritus tanks 
and the settlement tanks back to the pump house. 








TANKS AND SCREEN HOUSE 


to a point where it can be discharged into tank barges 
for disposal at sea. The jetty is built in reinforced 
concrete, and is 900ft. long, with a width of 12ft. on 
the approach to the head. Three acres of adjacent 
mudland have been dredged to a level of 3ft. below 
L.W.O.8.T. in order to provide a suitable berthing 
space for the sludge barges. These vessels are so 
arranged that they load and carry the sludge under 
seal. 

Provision is made in the design of the works for the 
addition of filters and humus tanks, as regards 
position and levels, should the need arise. 

The whole of the mechanical plant is electrically 
driven, the current used being 400 volts, three-phase, 
50 cycles, which is delivered to the works at 6000 volts 
and stepped down by transformers on the site. 

The pumping machinery and electrical equipment 
were supplied and fitted by Lee, Howl and Co., Ltd., 








FIG, S-AUTOMATIC CONTROL BOARDS 


of Tipton, Staffs, and the General Electric Company, 
Ltd., of Magnet House, Kingsway, London, W.C.2. 
Illustrations show the electrical gear, the pump heads, 
and also the control gear which are situated in an 
upper chamber (Figs. 4 and 5), directly above the 
pumps in the lower chamber (Fig. 6). 

The seven vertical-spindle pumps are of ‘ Non- 
Clogg ”’ type, and are designed to operate against a 
manometric head of 40ft. when handling sewage of 
a specific gravity of 1-1. The three 10in. pumps are 
each capable of delivering 1700 gallons per minute, 
and, as a result of the configuration of the ‘* Non- 
Clogg”’ impeller, of passing spheres 5in. diameter. 
The two 18in. pumps will each deal with 5000 gallons 
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per minute and pass spheres 10in. diameter and the 
two 24in, pumps will each deal with 10,000 gallons 
per minute and pass spheres 12in. diameter. Each 
pump is direct coupled to a vertical-spindle G.E.C. 
slip-ring motor of the company’s standard protected 
type, with totally enclosed. slip-ring covers. ‘The 
motors are rated at 34 H.P., 95 H.P., and 190 H.P., 
according to the size of the pump, and are shown in 
the interior view reproduced in Fig. 4. 

From the electrical aspect, the most interesting 
feature of the plant is the method of automatic con- 
trol employed. All the machines are float-operated, 
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the control gear being so arranged that a rise in the 
pump well level starts successively the 34 H.P., 
95 H.P., and 190 H.P. pumps. The sump levels at 
which the various pumps are brought into service are 
sft. 6in. below datum, 4ft. 6in. below datum and 
datum level respectively. As it is undesirable to 
run the pumps of widely different capacities in 
parallel close together arrangements are made whereby 
cach pump automatically shuts down its smaller pre- 
decessor. In view of the wide variation which may 
occur in the pumping loads, particularly when the 





plant has to handle storm water, the connections from 
the float switches are brought to the motor starting 
panels through a plug board. This enables the 
attendant to select the combination of pumps best 
suited to the prevailing conditions. 

As an alternative to float switch control, provision 
is made for emergency control by means of “ Stop ” 
and ‘‘ Start”? push buttons, which are mounted on 
the motor starting cubicles. Change-over switches 
are provided for transferring the plant from one system 
of control to the other. The local *‘ Stop” push 
buttons will stop the motors, irrespective of whether 
float switch or push-button control is in service, so 
that any one of the pumps can be shut down imme- 
diately in an emergency. 

The starting equipment itself is of the air break 
contactor type. Each motor is provided with its own 
starting panel, which includes a main air break isolat- 
ing switch, a triple-pole stator contactor fitted with 
powerful magnetic blow-outs and provided with over- 
load relays, together with the necessary number of 
rotor contactors. The rotor contactors are con- 
trolled by a clockwork timing mechanism, which 
ensures that the motors are started up in the minimum 
time compatible with safety. Pilot lamps are pro- 
vided to give visible indication of the pumps in 
service at any particular time. 

The motor starting panels are enclosed in sheet 
steel cubicles with glazed doors arranged to form two 
self-contained switchboards, on top of which are 
mounted the ammeters to indicate the current taken 
by each motor and the air-cooled starting resistance 
elements. The equipment is fully interlocked, so 
that it is impossible to obtain access to any of the 
starting panels unless the main isolating switch is in 
the “ off”? position. The general arrangement of 
the control apparatus is shown in Fig. 5. 

For controlling the 440-volt, three-phase incoming 
supply, a standard three-unit switchboard of the 
G.E.C. oil-immersed industrial pattern is installed. 
The incoming unit, which is of the draw-out type, is 
rated at 100 amperes, and is provided with under- 
voltage and overload relays and an ammeter. The 
other units, each rated at 500 amperes, control the 
two feeders to the motor control boards and_are 
fitted with overload relays only. 
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MNHE papers in Group IV (Properties and Testing) 
of the Conference on Lubrication were sum- 
marised by Dr. Gough. His Report is reprinted below. 
Of the twenty-cight papers printed in the advance 
copy of Group LV, three have since been transferred 
to Group I, namely, those by Heidebroek, Tenot, and 
Williams. The remainder, together with three 
papers by Groff, Norlin, and Philippovich, appearing 
in the Supplement, form the subject of the following 
summary. 
The valuable papers now reviewed may con- 
veniently be discussed under the four important and 
independent subjects of : 


I. BounDARY LUBRICATION AND WEAR. 


(a) Boundary Lubrication._-Adam contributes an 
interesting review of surface phenomena, describing 
the mechanism of seizure of clean surfaces, and the 
function of the boundary layer in first cushioning 
the contact between the roughnesses of the surfaces 
and then providing easily broken connections when 
there is approach within the range of molecular 
attraction. Kyropoulos! attributes the advantage 
derived from longer molecules, not so much to the 
greater elasticity of those molecules, as to the con- 
sequent increase of internal molecular mobility. 

Both authors emphasise the small range of the 
surface forces, and this is interesting in view of the 
known differences of friction obtained with different 
metals. On this point, Kyropoulos reasons that the 
lattice forces of the adsorbing surface ultimately 
control the lateral packing of the molecules of the 
boundary layer. This leaves the free ends of those 
molecules with residual fields of force, thus accounting 
for the surviving influence of the surface at a distance 
exceeding that of the original surface forces. 

Adam? favours a single or, at most, a few molecular 
thicknesses to the boundary layer, and Finch and 
Zahoorbux® show that the electron-diffraction pattern 
showing orientation disappears with the third mole- 
cular layer. Trillat,4 however, states that, both 
by calculation from the results of adsorption tests 
and by electron diffraction, stratification of ten or 
more layers has been found with saturated fatty acids. 

Finch and Zahoorbux describe the effect of a 
polar group at one end of the adsorbed molecule 
in diminishing the angle at which the molecules are 
orientated with respect to the surface ; dependent 
on the size of the group, this effect may become so 
marked as to destroy the layer-line pattern, but the 
addition of a pure hydro-carbon restores the former 





orientation. 
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Adam refers to the part played by the reserve 
supply of polar bodies in the bulk of the oil in repairing 
the film. Kyropoulos states that the ** accessibility ” 
of these polar bodies to the surfaces depends on 
whether they do or do not form complexes by dipole 
association within the liquid. Trillat measures the 
rate of formation of the adsorbed Jayers by the 
rate of change of oil-water interfacial tension. Miss 
Nottage’s® measurements show that some change 
of the adsorbed layer must occur with temperature 
in the case of palmitic acid additions to B.P. paraffin 
to get a decrease of coefficient at first as the tempera- 
ture is raised ; there is no return to higher values on 
cooling. The influence of the addition of a non-polar 
wax in eliminating this effect of temperature is 
ascribed by Miss Nottage to an increase of the 
dispersion of the acid, thus improving the accessibility 
to the surfaces. 

With regard to commercial oils with their very 
different components, Kyropoulos points out that 
the boundary layer would, to some extent, be expected 
to change continually in composition. In this 
connection he claims that the only direct method 
by which measurements can be obtained of mole- 
cular anisotropy and concentration of the desirable 
long molecules in coloured oils is his flow-orientation 
method—a hydro-dynamic treatment of the oiliness 
problem. Trillat, however, finds adsorption with 
commercial oils as with oleic acid-oil mixtures, and, 
in fact, puts forward his interfacial tension method 
as one very sensitive and suitable for the examina- 
tion of commercial oils, expressing the activity in 
equivalent oleic acid contents; he states that the 
French Air Ministry use an autographie form of this 
apparatus. 

Trillat finds the adsorption at solid surfaces by 
testing the oil before and after passing over metal 
balls, through cotton wick, glass wool, and _ filter 
paper. The same effects are found for commercial 
oils as for oleic acid-oil mixtures, and Trillat states 
that this shows the disadvantages of the use of filtra- 
tion in cleaning used oils. Burwell and Camelford,® 
making kinetic friction tests with a fitted journal 
bearing, claim to have shown the adsorption of the 
active molecules by metallic powders by the adverse 
influence on the friction-temperature curves, and also 
by saponification tests ; also by the decrease of the 
rate of flow of an oil through a tube tightly packed 
with strands of copper wire. 

Adam, also, Finch and Zahoorbux, refer to the 
orientation of graphite, with the cleavage planes 
parallel to the surface; this provides easy shear 





when the high points of the bearing surfaces come 
into contact, thus preventing local seizure of the 
actual metals. 

Many references are made to surface finish and 
reveal a very satisfactory appreciation of the 
relatively enormous size of the irregularities of even 
a finely finished surface in comparison with the 
thickness of the boundary layer. As Kyropoulos 
points out, the difficulties in the experimental study 
of boundary lubrication are largely due to this inter- 
ference of the surface irregularities in the tests. 
Both Heidebroek? (in a paper in Group I) and Brillié® 
point out that even in the hydro-dynamic region 
of thin film lubrication of bearings, these irregularities 
have a local influence on pressure film formation ; 
Brillié also suggests that swirls will be set up in the 
oil in the valleys, thus increasing the friction. Brillié 
also considers that the neutralisation of the surface 
forces in the formation of the boundary layer leads 
to friction at the surface less than viscous friction, 
giving, in fact, boundary slip; the friction is thus 
decreased, but safety of the bearing is lowered as the 
film thickness is diminished. Kyropoulos refers to 
his explanation of certain “ oiliness”’ effects m 
hydro-dynamic lubrication on his flow-orientation 
hypothesis; this flow-orientation is accompanied 
by a decrease of viscosity of 5-17 per cent. Both 
authors claim experimental proof. Fogg,® however, 
explains variations of kinetic friction of an oscillating 
bearing from temperature and speed of oscillation as 
due to varying proportions of fluid and boundary 
friction ; below 3 cycles per minute plain boundary 
friction seems to be obtained. Thus several explana- 
tions are offered to account for small differences 
in this transition stage from hydro-dynamic to 
boundary lubrication, thus affording a subject for 
discussion. 

The consideration of high-point contact in relative 
motion leads logically to mention of the high tem- 
peratures produced at those contacts which have been 
demonstrated by Bowden and later by Blok?® for 
gear teeth (see paper in Group II]). By simul- 
taneous measurements of friction and temperature, 
Bowden and Leben have now shown that sliding is a 
discontinuous process, and that when slip occurs there 
is a momentary jump in the temperature. The high 
temperatures lead to flow of the material, and, it 
is suggested, to formation of the amorphous Beilby 
layer, the importance of which layer is emphasised 
by Finch and Zahoorbux as giving more perfect 
orientation of the boundary layer. Blok works out 
the temperature rise for sliding contacts for a number 
of ideal cases. 

(b) Wear.—-Turning now to the papers on wear by 
Neely, Brownsdon, Southcombe, Wells and Waters, 
Clayton, and Van der Minne, these contain a large 
amount of interesting information of a rather miscel- 


laneous character, and thus difficult to summarise 
adequately. Some of the salient points will be 
mentioned. 


By means of a wear and friction testing machine, in 
which bronze buttons wear on a hard steel track, 
Neely1! shows that the effectiveness of addition agents 
on the wear-reducing value of lubricants may be quite 
different in degree and sometimes in direction from 
the effect on friction. In that author’s opinion, it 
is therefore futile to attempt to predict wear-reducing 
value from friction tests. This is such an important 
matter that it should receive further attention. 

Clayton! describes tests in the four-ball appa- 
ratus under sliding contact with hard steel balls. 
A striking feature of these results is that not only 
are the breakdown load and wear in the expected 
order of increasing quality of mineral oil, fatty oil, 
and extreme pressure oil, but the times to recovery 
from the high coefficient of friction of about 0-5 at 
seizure are differentiated in a similar way, mineral 
oils giving long ragged seizures and extreme pressure 
oils recovering in from one to two seconds. Whereas 
additions of oleic acid and fatty oil to a mineral oil 
have only a slight beneficial effect, the unsaturated 
substances in an oil only moderately refined give it 
markedly good qualities. 

Brownsdon?* has tested the effect of a large number 
of substances when added in small proportion to a 
mineral oil on the wear of brass by a hard steel wheel. 
As the author states, “‘no single characteristic can 
be put forward as the cause of their behaviour.” 

Southcombe, Wells and Waters have carried out 
tests under a variety of conditions using a Timken 
machine. These authors state that the property of 
certain lubricants which has been called * high-film 
strength” does not appear to exist, and they con- 
clude that an extreme pressure lubricant must be 
defined as one which permits the metal to wear away 
smoothly when the load intensity approaches a certain 
limiting value—under their conditions of test. Their 
measurements of coefficient of kinetic friction show 
that, as high intensity of pressure with an extreme 
pressure lubricant, the friction falls when a tempera- 
ture is reached at which decomposition of the lubri- 
cant occurs. This result is in agreement with one 
quoted by Van der Minne.** It may also he noted 
that Brownsdon regards the beneficial effects of some 
additive substances as due to decomposition at the 
contact and activity on the part of the resultant pro- 
ducts. Van der Minne also describes results of tests 
on a series of oils with four testing machines. He 
explains the marked differences found as being duc 
to differences of duty (load and speed) ; at low duty 








542 


THE,.ENGINEER 





Nov. 12, 1937 








* oiliness *’ characteristics are advantageous, while 
at high duty the high temperatures bring out the good 
features of the extreme pressure lubricants. Ordinary 
“ oiliness ’” characteristics may be a disadvantage 
under extreme pressure and temperature conditions. 
As a result of his work this author suggests there exists 
a need for apparatus giving even severer conditions 
than the hypoid gear itself, and that different testing 
machines will have to be employed for different appli- 
cations of the lubricant. 

Reviewing this section, it appears that there is a 
fairly satisfactory understanding of the boundary 
layer feature of ** oiliness ’’ from the physico-chemical 
aspect. More results are required, however, from static 
and kinetic friction tests to provide a firmer mecha- 
nical basis for these conceptions, and to show their 
practical significance. Neely’s paper opens up an 
avenue for related wear and friction tests. In these 
fields, as well as in the severe seizure region, the 
necessity for comprehensive investigation of the 
effects of the different variables is apparent, and 
Van der Minne’s paper gives encouragement to expect 
reduction of apparently chaotic results to some order 
when sufficient information is available. 


II. Viscosity. 

Grott!* describes the use of a chart for the graphical 
solution of a number of problems relating to the 
viscosity-temperature characteristics of oils. 

When the need for more accurate viscosity measure- 
ments arose five years ago, the American Society 
for Testing Materials investigated the use of capillary 
tubes, and have now adopted this method as a tenta- 
tive standard. As in England, a resolution of the 
Petroleum Congress of 1933 has thus been imple- 
mented. Geniesse!? describes the suspended-level 
and modified Ostwald viscometers used, and the 
methods of calibration. An accuracy of +0-2 per 
cent. is claimed. A table for conversion between 
Saybolt seconds and centistokes is given, and the new 
viscosity-temperature chart is described. The general 
use of kinematic equipment is advocated. 

Barr!® describes viscometer bath arrangements he 
has used for high-temperature measurements. He 
then considers several formule which have been 
proposed for expressing the relation between viscosity 
and temperature, and suggests a new empirical 
formula which gives better agreement with experi- 
ment than Walther’s. 

Suge’® describes his methods and the results 
obtained in measurements of viscosity at high tem- 
perature and pressure. The pressure ranged up to 
2000 kilos per square centimetre (nearly 13 tons per 
square inch), and the temperature to 150 deg. Cent. 
Mineral oils are affected by pressure more than fatty 
oils at ordinary temperatures, but they behave 
similarly at high temperatures. These results are 
interesting in connection with papers in Group I, 
by Needs,”® also Bradford and Vandegrift,?4 on the 
pressure effect on viscosity in bearings. Reference 
may also be made to Dow’s results for mineral oils 
quoted in the latter paper. 

Suge has also determined the compressibility of 
oils by measuring supersonic wave velocity. The 
product of the surface tension and the coefficient of 
compressibility was found to be closely constant, so 
that compressibility can be found from surface 
tension measurements. He also found the thermal 
conductivity of mineral oils to be at least 15 per cent. 
less than that of the vegetable oils tested. 

Barnard? describes work by Arveson with a 
constant-shear viscometer over a wide range of rates 
of shear. In all thickened products the apparent 
viscosity tends to approach that of the base oil at 
high rates of shear, while the base oil shows no change 
in apparent viscosity. Results are given for the 
relation between viscosity and its two determining 
factors (temperature and rate of shear) of a wax- 
bearing -oil. It is stated this is the first time this 
relation has been determined. 

At high rates of shear temperature rise becomes 
marked. Brillié makes some calculations for a bear- 
ing oil film, the temperature rise of the oil being very 
high compared with that of the bearing surfaces. He 
makes suggestions for the modification of plain bear- 
ing surfaces by grooves, oil pockets, &c., to reduce 
these increases of temperature. 

The papers by Groff and Barr thus simplify the use 
of viscosity data for the practical] user, while Geniesse’s 
paper is important from the poimt of view of inter- 
national standardisation and simplification. The 
other papers add to our knowledge of the phenomena 
of viscosity. 3 

lll. OxipaTion TEsts. 

Andrews”? finds, using turbine oils, that the 
property of forming an emulsion with water varies 
with the age of the oil. The rate of separation from 
the emulsion is used as a test of the condition of the 
oil in service. In testing new oils they are aged by 
heating in contact with air, using copper strip as an 
accelerator, and then subjected to the emulsion test. 
Details of the tests are given and the limits of accept- 
ance. Good correlation is found between the tests 
and the behaviour in steam-driven turbo-alternators 
and air compressors. 

Considerable attention is given by the other authors 
to the more difficult problem of the oxidation of 
internal combustion engine oils. Moerbeek** points 


out the unsatisfactory character of the multitude of 
oxidation tests that have been and are being sug- 


| gested. Disagreement is shown between the results of 


different tests, while there is lack ofcorrelation between 
these results and the behaviour of the oils in actual 
engines. It is stated that the large oil producers have 
little or no confidence in oxidation tests, and are 
guided by the results of extensive tests made on 
engines of representative types. In the author’s 
opinion, it seems impossible that an oxidation test 
will ever be devised that will show reasonable correla- 
tion with all classes of engines, and unlikely for even a 
reasonable percentage of one class. 

Von Philippovich® gives an able review of the 
many difficulties and necessary reservations in labo- 
ratory and engine tests. He refers to full-scale service 
and bench tests, single-cylinder engine tests, and small 
engine tests. He considers the chief task awaiting 
research is to carry out a systematic determination 
of the conditions under which the lubricant works in 
an engine, and to develop methods in which the oils 
are exposed to these conditions or tested within the 
appropriate range of temperatures, so that a reliable 
basis can be derived for the comparison of results 
obtained in the engine and in the laboratory. He 
emphasises the necessity for covering a range of each 
important variable both in laboratory tests and in 
engine tests. 

In the light of these comments it is interesting to 
consider the remainder of the papers in this section. 
Mardles and Ramsbottom give extensive results of 
the type favoured by Von Philippovich. They cover 
a wide range of temperature, time of oxidation and 
method of oxidation. Hanson and Egerton®® intro- 
duce what appears to be a new factor into the problem. 
They are interested in gumming as affecting ring 
stickmg. As gumming sets in more rapidly when 
knocking occurs, and as nitrogen oxides are formed, 
particularly under these conditions, they have investi- 
gated the possible connection between the two. Ina 
modified Air Ministry test they have found nitrogen 
oxides in a concentration similar to that in the 
engine to have a marked catalytic effect on oxidation. 
Nitrogen peroxide tends to remove the induction 
period of oil oxidation, and also increases the rate of 
subsequent oxidation. It has a very marked effect 
on an oil containing a large proportion of castor oil. 

While these results may help to explain some of the 
discrepancies and inconsistencies that have been 
found, they add to the complications of test. Moutte, 
Dixmier, and Lion?’ follow a practical line which 
shows promise of improved correlation between 
laboratory test and engine behaviour. On the basis 
of the solubility or insolubility in chloroform of the 
products of oxidation separated from the oil by 
extraction with petroleum ether, and of the oxygen 
content of the two proportions, oils oxidised at low 
temperatures (+140 deg. Cent.) and at high tem- 
peratures (200 deg. to 400 deg. Cent.) have been 
examined. The quantities and qualities of the pro- 
duct were not comparable with those in the engine, 
until the oil which had been aged at low temperatures 
was also aged at high temperatures. The results are 
not yet equivalent to those obtained in the engine, 
but show a distinct tendency to approximate to them. 
The authors are cautious in stating conclusions drawn 
from their work, yet it appears that the combina- 
tion of two temperatures in the oxidation test is a 
logical and promising development. 

Evans and Kelman,”* on the basis that oxidation 
occurs on the cylinder walls of an engine, have heated 
the oil at 180 deg. Cent. in a Petri dish in the presence 
ofiron, and claim that the consequent viscosity 
modifications are in closer correlation with engine 
tests than when blowing and absorption tests are 
carried out. They have found that some metallic 
soaps (e.g., tin oleate) can inhibit the catalytic action 
of iron on oxidation. The laboratory work was 
checked by single-cylinder engine tests ; good general 
agreement was found, but the best proportions and 
the order of effectiveness of tin and chromium were 
rather different. The best results were obtained with 
a mixture of tin and chromium oleates. 

In this section may be mentioned the paper by 
Norlin®® giving the specifications and notation for 
motor oils in Sweden, with the author’s comments on 
the significance of the several laboratory tests. 

Thus while Moerbeek is pessimistic regarding the 
value of oxidation tests for internal combustion 
engine lubricants, several other authors present 
encouraging results which raise the hope that the 
present concentration of attention will lead to the 
development of some laboratory test, or tests, which 
will give a satisfactory guide to the behaviour of an 
oil in an engine. Arising from the paper by Moutte 
and his colleagues the possibility might well be dis- 
cussed of adopting a test in which the oil is subjected, 
say, cyclically to moderate and high temperatures to 
imitate engine conditions in this respect. 

IV. THe TESTING OF BALL-BEARING GREASES. 

Kjerrman,”° also Cooper#* and Richardson*’, in 
papers in Group III, refer to various tests of ball- 
bearing greases. The importance of the practical 
running test is emphasised. Laboratory tests men- 
tioned include drop points, acidity or alkalinity, 
content of foreign particles, &c. The alkali greases 
can absorb a considerable amount of water to form 
an emulsion. Kjerrman considers this emulsion can 
be a protection against rust, but, in the opinion of 
Richardson, there is a danger of rusting by the emul- 





sion if the bearing is left standing for long periods. 





CONCLUDING REMARKS, 


The variety and amount of interesting information 
presented in this series of papers affords striking 
evidence of the great attention now being given to 
research in lubrication. But it is apparent that yet 
more information by comprehensive testing is 
required, particularly in connection with boundary 
lubrication, wear, and oxidation tests. There is 
one direction in which it seems probable that co- 
operation might very usefully be effected, namely, if 
an arrangement could be made by which a common 


stock of a basic series of lubricants could be made 


available to investigators of lubrication problems. 
Such an arrangement should result in a much greater 
degree of correlation between results made using 
different machines and varying technique than is at 
present possible. Usually not only are different 
lubricants used, but these cannot be sufficiently 
closely specified to allow other workers to use similar 
oils. This point might well form one of the topics for 
discussion at this meeting. 
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Transatlantique, ‘‘ The Influence of Increase of Temperature, 
of Oiliness, and of Surface Conditions on Viscosity.” 

® A. Fogg, National Physical Laboratory, ** Measurement of 
Boundary Friction in an Oscillating Bearing Machine.” 

10 H. Blok, Delft Laboratory, Royal Dutch Shell Group, 
‘* Theoretical Study of Temperature Rise at Surfaces of Actual 
Contact under Oiliness Lubricating Conditions.” 

11 G. L. Neely, Standard Oil Company of California, = 
and Wear Comparisons for Lubricated Surfaces. 

12 D. Clayton, National Physical Laboratory, “‘ The Use of 
the Four-ball Extreme Pressure Lubricant Testing Apparatus for 
Ordinary Lubricants. ¥ 

rH Brownsdon, I.C.1. Metals, Ltd., ‘Some Observa 
tions on the Effect of a Number of Added ‘Substances on the 
— Properties of Oils.” 
. E. Southcombe, J. H. Wells, and J. H. Waters, Germ 
Lubric ants, Ltd., “An Experimental Study of Lubrication 
under Conditions of Extreme Pressure.” 

48 Dr. J. L. van der Minne, Amsterdam, ‘‘ Comparison of the 
Behaviour of Various Extreme-pressure Lubricants in Different 
Testing Machines.” 

16 J. Groff, Texaco, Paris, “‘ Graphical Solutions of Viscosity 
gore 

17 J. C. Geniesse, Philade Iphia, * Vise ‘“ometry as Applied to 
Petroleum Products in the United States.’ 

18 G. Barr, National Physical Laboratory, ** 
tion of the Viscosity of Oils at High Temperatures.” 

19 Y. Suge, Tokyo, ‘‘ Physical Properties of Lubricants. ”’ 





The Adsorption 


Friction 


The Determina 


20S. J. Needs, Kingsbury Machine Works, Philadelphia, 
‘Influence of Pressure on Film Vise osity in Heavily Loaded 
ee od 


2 Prof. L. J. Bradford and C. G. Vandegrift, Penusylvania 
State College, * Relationship of the Pressure-viscosity Effect to 
Bearing Performance.” 

* D. P. Barnard, Standard Oil Company, Indiana, ‘* The 
Flow Characteristic of Petroleum Lubricants.” 

23 W. UO. Andrews, Victoria Falls and Transvaal Power Com- 


pany, Ltd., ‘‘ Sludge and Deposits in Turbine Oils.’ 

* B. H. Moerbeek, Amsterdam, ‘* Oxidation Tests for Motor 
Oils.”” 

25 Dr. A. von Philippovich, Berlin, “‘ The Principle of the 


ie of Lubricants in the Laboratory and on the Test Bed.’ 

. Hanson and Prof. A. C. Egerton, Imperial College of 
Science and Tec *hnology, ‘The Influence of Catalysts on the 
Oxidation of Oils.’ 

27 Moutte, Dixmier and Lion, French Air Ministry, ** Labora- 
aa” T est for the Study of the Ageing of Lubricants.” 

. A. Evans and A. L. Kelman, C. C. Wakefield and Co . 
Ltd. “ Metallic Soaps in Lubricants.” 

29 E. Norlin, Government Testing Institute, Stockholm. 

‘“* Swedish Practice in the Standardisation of Lubricating Oils.” 

30 BR. Kjerrman, 8.K.F.. Sweden, “* Testing of Ball-bearing 
Greases.”’ 

31 T. W. Cooper, Hoffmann Manufacturing Company, Ltd.. 
** Practical Considerations of Lubrication and Lubricants in 
Regard to Anti-friction Bearings.” 

C. G. H. Richardson, Ransome and Marles Bearing Com 
any, Ltd., ‘‘ Some Practical Considerations i in the Lubrication 
of Roller and Needle Roller Bearings.” 








THe British Gas FerpEeRation.—Notwithstanding 
the unfavourable weather, over 800 members and guests 
were present at the third annual dinner of the British 
Gas Federation at Grosvenor House on Wednesday. 
November 3rd. The first duty of the Chairman, the Earl 
of Dudley, was to make a presentation of jewelry, silver 
plate, and a portrait to Sir David and Lady Milne-Watson. 
In making the presentation, Lord Dudley pointed out 
that the Federation had now attained its twenty-first 
year of activity. The toast of “The Federation ”’ was 
proposed by Mr. Oliver Stanley, the President of the Board 
of Trade, who said that electricity and gas each had its 
own special advantages and were not only competitive, 
but complementary to each other. He congratulated 
the gas industry on its farsighted leaders who, after many 
years of a monopoly, had suddenly been brought to face 
a serious competitor—electricity. The gas industry 
had not only sueceeded in fighting the new source of 
power, but in its fight had not called for Government 
assistance. In his response, Lord Dudley stressed the 
complete harmony which existed in the industry, both 
between employers and employees and between the 
industry as a whole and the consumers. When proposing 
the toast of ‘“ The Guests,’ Sir David Milne-Watson 
said that the gas industry pursued an independent course 
and looked after its own interests without Government 
support. He considered that the Government should be 
cautious and not treat any particular industry with 
favour. 
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The Public Works Exhibition. 


No. I. 


M\HE Public Works, Roads, and ‘Transport Congress 

and Exhibition, which opens at the Royal Agri- 
cultural Hall, Islington, on Monday next, Nov. 15th, 
is the ninth of its kind and promises to be one of the 
most successful. Incidentally, it is an appropriate 
adjunct to the Commercial Vehicle Show at Karls 
Court, for such vehicles could not ply their trade 
without the assistance of modern road-making 
methods. There are to be daily conferences to hear 
and discuss papers on numerous subjects from road 
making to gas and water supply and dairy hygiene 
during the progress of the Exhibition, which will close 
on November 20th. 


HADFIELDS Lip. 


The exhibits of Hadfields Ltd., of Sheftield, will, as 
usual on these occasions, be chiefly devoted to crush- 
ing and screening machinery for the production of road- 
making material. 

A Hadfield 24in. by J3in. solid steel stone breaker 
of the double toggle jaw type will occupy a prominent 
position on the stand. It is illustrated by Fig. 1. 
The breaker has an output capacity of from 20 to 22 














FIG. 1-STONE BREAKER—HADFIELD 


tons an hour based on a reduction of the stone to pass 
a 2}in. ring. The body is in one piece in solid steel, 
and the pitman and swing stock are also made in the 
same material, while the exeentrie shaft is forged 
from a special grade of tough steel possessing great 
strength and durability. The crushing jaws, cheek 
plates, and several other parts are made in Hadfields’ 
‘Era’? manganese steel. The bearings are fitted 
with grease lubricators, special attention being given 
to the excentrice shaft pitman bearing, which is sup- 
plied with grease from an automatic lubricating 
apparatus fitted at the rear end of the breaker. By 
means of this appliance lubricant is forced into the 
bearing by small pumps actuated by the pitman 
when the breaker is in motion. 

There will also be exhibited a granulator for the pro- 
duction of road *‘ top dressing’ material and the 
small grades of crushed stone used in concrete work. 
It is made in several sizes. The one on view will be 
a 16in. by 5in. machine. The granulator is a single 
toggle machine of the jaw type, and like the double 
toggle breaker, is of solid steel construction and fitted 
with jaws and other wearing parts of ‘‘ Era ’’ manga- 
nese steel. 

Another of the company’s exhibits will 
** Hecla ”’ disc crusher, intended for reducing stone to a 
moderately fine product such as is used for road ** top 
dressing *’ material and concrete aggregate. The 
machine will, it is claimed, deal with the hardest 
rock and the product obtained is of good cubical 
quality. The bearings are automatically lubricated 
and upkeep charges are said to be very low. The 
machine to be on view has 24in. diameter crushing dises 
and is capable of reducing stone to pass a }in. ring 
at the rate of approximately 15 tons an hour. 

A Newell two-deck, 6ft. by 2ft. 6in. vibrated 
screen, designed for heavy duty, of a type used for 
grading sands, gravel, crushed granite, limestone, and 
other materials, is also to be shown by Hadfields 
Ltd. Motion is imparted to the screen body by 
means of an excentric shaft which gives the screens 
a positive movement at every revolution of the 
shaft, the action being such that blinding of the screen 
meshing is reduced to a minimum. The driving shaft 
revolves in an opposite direction to the flow of the 
fed material, which is stated to increase the screening 
efficiency. The screen body is supported on the main 
frame by four rubber cushions to minimise any 
vibration that might be transmitted to the frame. 
In order to distribute the material that is being 
crushed evenly over the full width of the screens, and 
thereby obtain the utmost efficiency, the screens are 
slightly arched in the longitudinal direction. By 


he a 





slackening certain bolts that hold them in position 
the sereen panels can be readily withdrawn from the 
screen framie. Oversize roller bearings are fitted, the 
outer being self-aligning. The housings of the 
bearings have labyrinth seals which render them both 
damp and dust-proof. 


INTERNATIONAL COMBUSTION, LD. 


International Combustion, Ltd., of Aldwych House, 
Aldwych, London, W.C.2, will exhibit the new type of 

















FiG. 2—CENTRIFUGAL PUMP—INTERNATIONAL 
COMBUSTION 


centrifugal pump for handling gritty water, which is 
illustrated in Figs. 2, 3 and 4. It is completély lined 
with rubber and is said to resist the erosion of grit 
and pulp at least ten times more effectively than 
pumps with steel linings. The rubber is soft and 

















Fic. 3—PUMP IMPELLER—INTERNATIONAL 
COMBUSTION 


elastic and is vuleanised directly on to the castings 
of the pump casing and impeller. The lining is about 





Zin. thick, and the wear which it may suffer after some 
pumping 


2000 hours’ flotation tailings having a 





density of 33 per cent. solids is illustrated in Fig. 3. It 
will be noticed from the cross section (Fig. 4) that the 
driving shaft is provided with a gland, but this is only 
to prevent ingress of air during running and leakage 
while the pump is standing. When the pump is 
working the impeller maintains a slight vacuum 
behind the gland, so that there is no chance of grit 
getting in and cutting the shaft. We understand that 
efficiencies of 50 per cent. have been attained by these 
pumps. 


THe AILSA CRAIG COMPANY. 


An internal combustion engine to be shown by 
the Ailsa Craig Company is illustrated in Fig. 5. 
This company first produced engines for marine 
service, where full power has to be carried con- 
tinuously, but has recently turned attention to road 
work, as is exemplified in a roadless tractor fitted 
with a 16-24 H.P. oil engine. The three-cylinder 
oil engine shown in Fig. 5 is of 24-36 H.P. and 
has cylinders 4}in. bore by 5}in. stroke. It attains 
its full output at a speed of about 1800 r.p.m. and 
has been applied extensively for such purposes as 
driving excavators, industrial locomotives, and cranes, 

















FiG. 5—THREE-CYLINDER 36 B.H.P. OIL ENGINE 
—AILSA CRAIG 


besides marine work. The cylinders have renewable 
liners of centrifugal-cast iron and the pistons are of a 
low-expansion light alloy. The eylinder head is of 
nickel iron and the valves of silicon steel. The fuel 
injection is effected by Bosch pumps and there is a 
decompression arrangement to facilitate starting. 
G. A. 
‘* Harco’”’ products, which come from the Green- 
wich Works in the shape of tanks, perforated metal, 
and wire work, are well known, but we doubt if it is 
generally appreciated that the equipment of the 
works includes one of the most powerful flanging 
presses in the South of England. However, for the 
occasion of this Exhibition the firm will confine itself 
to lighter work, such as pressed steel office equipment 
and metal partitions. In assembling the partitions 
the units are held in position by the top and bottom 
channels, which allow adjustment in the height to 
counteract any irregularities between floor and 
ceiling. The bottom channels are zinc metallised 
before enamelling, so as to prevent possible corrosion. 
Services, such as telephones, electric light wiring and 
bells, are easily concealed in the space between the 
units, which is covered by a special cover member 
sprung into position, yet allowing easy access to 
wiring wher necessary. 
The ‘“‘ Harco”’ hot shrunk tapered gilled tube to 
be exhibited is a new departure in gilled tubing. The 


HARVEY AND Co. (LONDON), LTD. 
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gill is wound on the tube at a cherry red temperature 
and, in cooling, shrinks tightly on to the tube. The 
efficiency or rate of heat transfer is approximately 
25 per cent. greater than for a crimped gill tube. 
These tubes are manufactured from Ijin. to 4}in. 
outside tube diameter with gills approximately }in. 
to 1# in. deep and varying in pitch from fourteen to 
forty-eight gills per foot, according to diameter of 
tube, and can be supplied in lengths up to 22ft. 


Tuos. SMITH AND Sons, Lrp. 


The excavator illustrated in Fig. 6 is to be 
exhibited by Thos. Smith and Sons (Rodley), Ltd., of 
Rodley, near Leeds, and is a new pattern for light 
work. It is of } cubic yard capacity, and is driven by 
an internal combustion engine, either of the Dorman 
oll or petrol-parattin type. Its working weight 
is 7 tons and it is easily convertible by an inter- 
change of the front end attachments to work as a 
navvy shovel, skimmer, trencher, dragline, grab 
crane, crane, or pile driver. There are only two jibs 
required for all these purposes and the same bucket 
can be used for skimming and trenching purposes. 





FiG. 6-QUARTER CuBIC YARD CAPACITY EXCAVATOR-—SMITH 


The superstructure rotates on a live ring of ten 
tapered rollers, which give good stability and eliminate 
concentrated loading on the carriage frame. Power 
for slewing and travelling is smoothly transmitted 
by large flat plate clutches. Accessibility to the 
engine and machinery is a notable feature. All the 
shafts are of high-tensile steel and the slewing rack 
and all superstructure gear teeth are machine cut. 
Al! small shafts, including lever shafts, are splined 
and the larger shafts are squared for gears and 
The tail radius of the superstructure is 
only 5ft. 9in. The caterpillar tracks are fitted with 
five large-diameter rollers. The carriage trame is a 
one-piece steel unit, constructed by electric welding 
A clearance of 94in. between the ground 
and the underside of the carriage facilitates 
travelling. Each final drive axle is mounted on three 
bearings, thereby eliminating overhang of the chain 
sprockets. The speeds are as follows :—-Hoisting and 
dragging, 100ft. per minute; slewing, 6 r.p.m.; 
travelling, 7-8 m.p.h. The normal bucket capacity 
is } cubic yard, but larger capacity buckets are avail- 
able for easy materials. 


clutches. 


methods. 


PRIESTMAN BROTHERS, Lip. 

The cutting of trenches for pipe laying, electric 
cables, and so forth by mechanical means is exempli- 
fied in the machine to be exhibited by Priestman 
Ltd., of Holderness Foundry, Hull. This 


> 
Bros., 








excavator, weighing 7} tons with one attachment, is 
capable of excavating up to 40 cubic yards an hour, 
and can, by easy interchange of buckets, operate 
with the short jib either as a shovel, trencher, skimmer, 
* Teredo,” grab or crane. When used with the long 
jib it can operate as a dragline, grab, drag scraper, 
‘** Q’Byrne ”’ scraper plate, pile driver, or crane. 'The 
machine shown (Fig. 7) is fitted with a ‘* Teredo ” 
narrow trench scoop, which can be supplied for 
cutting trenches from 12in. to 18in. wide. 

Various models are to be exhibited, among them 
being a grab hopper dredger, a “ level-cut’’ grab 
designed for very heavy duties, an all-rope operated 
ring discharge grab ; rope replacements cost only one- 
tenth of the corresponding cost of a chain grab. 

EVERSHED AND VIGNOLES, LTD. 

The name of Evershed and Vignoles, of Chiswick, 
is, of course, familiar to most engineers in connection 
with electrical switchgear, but engineers in charge 
of pumping machinery in connection with sewage 
disposal, main drainage schemes, and _ industrial 
purposes where pumps, sluice gates, and valves must 





capacity. The construction of these machines is 
similar in most details, so that spare parts for one 
can be used for the other, except that the smaller 
machine has a less powerful engine. Otherwise the 
framing and so forth are the same, so that advantage 
can be taken of mass production. 

The shovel equipment is fitted with a positive rope 
crowd. This not only dispenses with racks and 
pinions, but provides a smooth, fast, and easily 
operated crowd with unusually big working ranges. 
The shovel boom is of all-welded construction and has 
a widespread base to resist the stresses caused by the 
fast swing speed of the machine. The dipper com- 
bines modern welding with a nickel-chrome cast steel 
front, into which reversible teeth are easily and 
quickly fitted. The curved dipper door gives greater 
dumping clearance than is usual, A power dipper 
trip enables the dipper to be dumped casily and 
quickly. The dragline equipment includes an all- 
welded boom, 40—50ft. long and a new type all-welded 
bucket provided with a manganese steel lip having 
cast sockets into which reversible teeth are fitted. 
The shovel has a digging height and digging radius of 














be operated in accordance with the level or change 
of level of the liquid, will be interested in the 
** Noflote *’ working exhibit, which is of the remote 
automatic control type for pumping machinery 
and the remote indication of water level in reservoirs 
and wells. 

The apparatus consists essentially of 
electrodes which project into the liquid, the lengths 
being adjusted to correspond with the levels between 
which the pump or sluice gate is required to operate. 
These rods, which are carried in insulating bushes, 
are rigidly fixed so that there are no moving parts 
in the liquid or sump. The rods themselves are con- 
nected to a special relay arranged to start the motor 
operating the pump or sluice gate. The advantages 
claimed for this apparatus are as follows :—There 
are no floats or moving parts in the liquid, so that 
the operation cannot become impeded by sludge or 
débris; the electrode rods take up a very small 
amount of space, no stilling pipes or guides being 
required ; there is no submergence error and the 
liquid can be controlled within fine limits, any adjust- 
ment in operating level being made outside the sump. 


rods or 


Ruston-Bucyrus, Lp. 

A new design of excavator to be exhibited by 
Ruston-Bucyrus, Ltd., of Lincoln, is illustrated in 
Fig. 8. It is of one-half cubic yard capacity and is to 
be shown in conjunction with*another of 3 cubic yard 








FiG. 7—EXCAVATOR WITH 








TRENCHING EQUIPMENT—PRIESTMAN 


Fic. 8—HALF CUBIC YARD CAPACITY EXCAVATOR—RUSTON - BUCYRUS 


27tt. The dragline will readily carry booms up to and 
including 50ft. in length. The drag shovel will dig 
to a depth of 18ft. 6in. and has a maximum digging 
radius of 29in. The shovel has a bale pull of 18,000 Ib. 
and is fitted with a three-cylinder Ruston oil engine 
of 54 B.H.P., running at 950 r.p.m. 

(T'o be continued.) 








ACCIDENTS ON AMERICAN RatLways.-The United 
States Interstate Commerce Commission’s Bureau of 
Statistics has issued a report on railway accidents during 
1936. It shows that fatalities resulting from railway 
accidents of all kinds increased by 5-7 per cent. and injuries 
by 23-6 per cent. in 1936 as compared with 1935. A total 
of 669 employees on duty were killed and 21,871 injured. 
Accidents at level crossings caused 1786 deaths and 4930 
injuries. During the year seventeen passengers on trains 
lost their lives as a result of accidents. 

THe Beama Dinner.—The annual dinner of the British 
Electrical and Allied Manufacturers’ Association Inc., 
was held at Grosvenor House on Thursday, November 4th, 
when the Right Hon. the Earl of Derby presided. In 
proposing the toast of “The Electrical Industry,” Sir 
Samuel Hoare said that nothing could be more dangerous 
than the continual harping on the alleged dangers of war. 
There was not going to be a war. The Government 
intended in the years immediately before it to see that 
war was made too dangerous for anybody to undertake. 
It was the object of the British Empire to teach the world 
common sense. He also deprecated the efforts of those 
who harped on the inevitability of a slump. Responding 
to the toast, Sir Felix Pole said that, including the families 
of the workpeople, the industry was responsible for the 
welfare of about one million persons, and it had a capital 
of £700,000,000 invested in manufacture and supply 
alone. It was obviously desirable to maintain reasonable 
stability of employment, and that could be done by the 
exercise of vision and foresight. Co-operation was needed 
to prevent the growth of excessive productive capacity 
in good times and to ensure a reasonable degree of utilisa- 
tion of normal productive capacity in bad times. Bearing 
in mind that heavy plant took some time to manufacture, 
wherever possible orders should be distributed over 
fairly long periods. Every supply engineer appreciated 
a high load factor, and manufacturers had a_ similar 
preference. Supply and demand might represent an 
economic law, but the fact remained that much of the 
work now being done could have been put in hand during 
the slump. The toast of ‘‘ The Guests’ was proposed 
by Mr. 8. Z. de Ferranti and responded to by Brigadier- 
General Sir Harold Hartley, while Mr. J. L. Wilson, 
Chairman of the Association, proposed ‘* Our President.” 
An interesting departure from previous Beama dinners 
was the new seating arrangement. With the object of 
producing a less formal atmosphere all diners were placed 
at small individual tables giving all present an oppor- 
tunity of making contact with others besides their imme- 
diate neighbours. Guests of the Association hitherto seated 
in isolation at the “ high table’? were accommodated at 
tables at which Vice-Presidents of the Association and 





members of the Council acted as hosts. 
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Flood Control and Stream Flow 
Regulation.* 


(Continued from page 517.) 
SrorRAGE Capacity AND RaTE oF OvuTFLOW. 


Tue relationship between the capacity of a storage 
reservoir and the rate of discharge that can be maintained 
from it has, until recently, received little attention in 
this country. In the United States it has been much 
more fully investigated. Engineers designing reservoirs 
for water supply in Great Britain were for many years 
satisfied with the ‘‘ three driest years’ standard, and 
certain empirical formule were often used for computing 
reservoir capacities that failed to give reliable results. 
The writer has explained elsewhere a method of dealing 
with this question, and his curves for the relationship 
between reservoir capacity and outflow maintainable 
on British uplands catchments are reproduced in Fig. 4. 
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Fic. 4—-Reservoir Capacity and Outflow 


These curves have been used for the catchments con- 
sidered in this paper. They may not be strictly applicable 
in all cases, but are likely to be sufficiently accurate for 
the purposes required. 


Ratio OF OFF-FLOW TO PRECIPITATION. 


The proportion of the annual rainfall that runs off as 
stream flow depends, not only on the amount of the former, 
but also on the nature of the catchment. Examination of 
the records of discharges in uplands catchments in the 
British Isles has produced a number of off-flow curves, 
all of which come within the limits of curves A and B in 
Fig. 5. Curve D has been plotted from the figures for 
the river flow at Teddington in the Thames Conservancy 
annual reports and curve C from the data in a paper 
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Curve A. Upper limit of off-flow curves for British Uplands 
Catchments. Curve B. Lower limit of do. 
Curve C. Curve for Severn at Bewdley. 
Curve D. Curve for Thames at Teddington. 
Fic. 5—Off-flow Curves for various Catchments 


recently read before the Institution of Civil Engineers on 
“The Flow of the River Severn’ by Messrs. Dixon, 
Fitzgibbon, and Hogan. In the computations that follow 
below, curve B has been used for the catchments on the 
upper Severn, curve C for the lower Severn, and curve D 
for the Thames catchment. In the case of the latter the 


mean rainfall being assumed to be 27: 8in., the mean run-off | 


from the whole catchment obtained from the curve is 
9in., which is the figure taken by the Thames Con- 
servancy. The mean discharge of the river at Teddington 
is thus 80,600 million cubic feet per annum, or 221 million 
cubic feet per day. 

The average rainfall on the Severn catchment above 
Gloucester has been taken as 30-8in. The mean off-flow 
derived from the curve is 12in. per annum. This repre- 
sents 111,800 million cubic feet per annum or 306 million 
cubie feet per day. 


Maximum Rates oF FLoop DiscHarGe. 


It is usually assumed that the maximum flood at any 
point on a catchment will be produced by rainfall of the 
greatest intensity that can continue for the ‘ period of 
concentration’ at that point. The Committee of the 
Institution of Civil Engineers on ‘* Floods in Relation to 
Reservoir Practice ” arrived at the following formula for 
the rate of rainfall likely to produce ‘ catastrophic 
floods’”’:- 

8 
T+1 
I being the intensity of rainfall in inches per hour and T the 
duration of the storm in hours. The rainfall producing 
normal maximum floods was taken as half the ‘“ catas- 
trophic ” rainfall. Floods may be produced by rainfall of 


I= 





* Abstract from a paper by G. Bransby Williams, M. Inst. 
C.E., M.I. Mech. E., F.R.San.I., F.1.S.E., presented before 
the Institution of Sanitary Engineers, October 29th. 
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the following general types :—(a) Very intense rainfall on a 
comparatively small area ; (b) long continued rainfall over 
a large area; (c) a sudden thaw accompanied by heavy 
rain on a catchment covered with snow. In this paper 
the functioning of the reservoirs is examined in floods of 
type (a), termed “ local floods,’ which are only considered 
as affecting the catchment above the reservoir, and also in 
floods of type (b), in which the effect of the reservoir on 
the whole catchment is estimated. These are styled 
* general floods.” 
Rates oF FLoop DiscHaRGE FROM CATCHMENTS. 
The rate of discharge from a catchment in any rain- 
storm depends on a number of factors which vary from 
one catchment to another, and on the same catchment at 
different times, and it would seem at first sight almost 
hopeless to attempt to reduce recorded rates of off-flow 
to any general formula. Nevertheless, sufficient con- 
sistency is found to exist between the maximum rates of 
flood flow recorded in catchments where the climatic and 
other conditions are more or less similar, and which are 
not abnormally irregular in shape, precipitous, or flat, to 
enable empirical formule to be devised that can be applied 
more or less generally. These formul# are all of the form 
c 
q “Am 

y being the peak rate of off-flow in cusecs per square mile ; 
the exponent m less than unity. 

The periods of concentration have been calculated for a 
number of points on the Thames and Severn catchments 
from the contoured maps, and from the figures so obtained 
the rates of rainfall have been computed that, continuing 
through the period, would produce the maximum probable 
flood. These are based on the Institution of Civil Engi- 
neers’ formula. The peak flows have been assumed to 
vary, according to local circumstances, from 30 per cent. 
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to 40 per cent. of the rainfall rates, and, finally, formule 
for these flows have been arrived at which conform to 
the other factors. These are shown in Table I below. 


Formule for Peak Rates of Flood Flows on Thames and 
Severn Catchments. 


Tasie I. 





. 


Area of catchment Thames formula. | Severn formula. 
| 
| 


in square miles. 





800 
0-10 I= 7% I= 2s 
i 1,330 1,445 
10-500 Ij a I= 5-607 
‘ 13,500 6,750 
Over 500 I~ 4-686 ' I= 4-755 


The Thames formula gives a maximum peak flood dis- 
charge at Teddington of 11-5 cusees per square mile, 
representing a total discharge of 159-6 million cubic feet 
per hour or 3830 cubic feet per day. The estimated rainfall 
required to produce this flood is an average of 0-059in. 
per hour for sixty-seven consecutive hours. The highest 
rate of flood flow recorded during the last century has 
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been 3236 million cubic feet per day. The rainfall causing 
it seems to have been about an average of 3jin. in 3} days, 
or 0-045in. of rain per hour. A heavier rate of rainfall than 
this is possible during the period of concentration, so the 
estimated probable maximum rate of flow can hardly be 
considered excessive. 

The estimated peak rates of flood flow, periods of con- 
centration, and average rates of rainfall during these 
periods are shown graphically for the Thames and Severn 
catchments respectively in Figs. 6 and 7. 

In a paper published in the “ Proceedings” of the 





American Society of Civil Engineers of September, 1930, 
Mr. Sutherland expressed the capacity of the reservoir as 
an exponential function of the depth of water, using the 
formula 
W=C,, hy” 

W being the capacity of the reservoir with a depth of 
water h, at the dam, C,, a coefficient, and m an exponent. 

He classified reservoirs into the following types accord- 


ing to the values of m given :— 
Values of m. 


Lake type naam ag coins. seed 1-0-1-°5 
Flood plain and foothill type 1-5-2-5 
PRIN ans adie gaa eke abe. ent, 4ne| phan eee 
ee Ce a Paar remmE ore op 


The writer has found in all the reservoir sites which he 
has investigated that formul# of the nature suggested by 
Mr. Sutherland can be used for calculating capacities 
which give results sufficiently accurate for preliminary 
purposes. 

PossIBLE RESERVOIR SITES ON THE CATCHMENTS. 


Investigation has indicated that the sites briefly 
described in the following paragraphs are the most pro- 
mising for reservoirs. Other possible sites exist, but. they 
appear to have disadvantages either from the point of 
view of the capacity of the reservoir that could be con- 
structed or the area of catchment above it. 

SEVERN CATCHMENT. 

Reservoir No. 1 (Tanat).—There is a steep descent into 
the Tanat Valley from the summit of the Berwyns. There 
is a site for a dam about 4 miles above the junction of the 
Tanat and Vyrnwy. The dam could be about 160ft. high 
and about 3000ft. long. The total capacity of the lake 
would be about 9000 million cubic feet. It would be 
9 miles long. The catchment is 170 square miles and has 
a rainfall of 6lin. per annum. 

Reservoir No. 2 (Lower Vyrnwy).—The dam for this 
lake would be about a mile below the village of Meifod. 
The catchment area above it would be 167 square miles. 
The mean annual rainfall is just below 60in. The dam 
could be about 3500ft. long, 150ft. high, the maximum 
length of the lake 54 miles, and its capacity would be about 
the same as the Tanat Lake—9000 million cubic feet. 

Reservoir No. 3 (Welshpool).—A lake can be constructed 
between Welshpool and Oswestry. A lake of the maximum 
possible capacity would require a dam over a mile long 
and about 98ft. high at the highest point. The lake would 
extend nearly to Newtown and would be about 11 miles 
long by about 4 miles wide at its greatest width, with a 
capacity of 16,000 million cubic feet. The catchment is 
about 332 square miles. 

Reservoir No. 4 (Shrewsbury).—A dam across the Severn 
above the Ironbridge Gorge would restore part of the lake 
of the Glacial period. The dam would be only 45ft. high 
at its highest point. It would be 3500ft. long. The lake 
would extend up the Severn nearly to Shrewsbury and 
for a greater distance up the Tern. The Great Western 
Railway line would have to be diverted for a distance of 
about 7 miles. The lake would have a capacity of about 
5000 million cubic feet. 

Reservoir No. 5 (Teme Valley).—A lake could be con- 
structed in the Teme Valley by placing a dam at the point 
where the river has cut through the ridge that forms an 
extension of the Malvern Hills. The dam would be about 
1500ft. long and 96ft. high. The lake, which would be 
about 14 miles long and extend as far as Tenbury, would 
have a capacity of 8000 million cubic feet. The catchment 
above it is 600 square miles. 


THAMES CATCHMENT. 


The Thames catchment is not so well provided with sites 
for reservoirs as the Severn. Six possible sites are referred 
to below. 

Reservoir No. 1 (Thame).—A dam on the Thame near 
Cuddesdon would form a shallow lake of irregular shape. 
The maximum height of the dam would be 40ft. and the 
capacity of the lake 3500 million cubic feet. The catch- 
ment is 236 square miles. : 

Reservoir No. 2 (Cherwell)—A dam on the Cherwell 
above Steeple Aston, 4000ft. long and 66ft. high, would 
form a lake extending to Banbury and having a capacity 
of 4000 million cubie feet. The catchment is 207 square 
miles. 

Reservoir No. 3 (Evenlode).—A lake could be formed 
above Charlbury by a dam about 64ft. high and 4700ft. 
long. The catchment above this lake is small, only 80 
square miles. The capacity of the lake would be 3200 
million cubic feet. It would entail a difficult and expensive 


TaBLe 11.—Characteristics of Proposed Storage Reservoirs on 
the Severn Catchment. 





Reservoir. Height Total Capacity 
of dam. | capacity. equation. 
Feet. Million 
cub. feet. 
No. 1 (Tanat) 160 9,000 V = 0-066 h?-37 
No. 2 (Lower Vyrnwy) 150 9,000 V=3-97 hi-5 
No. 3 (Welshpool) 98 16,000 V = 0-874 h?-18 
No. 4 (Shrewsbury) 45 5,000 V=0-863 A? 4e 
No. 5 (Teme) 96 8,000 V=0-0148 A? 


diversion of the Great Western Railway for a distance of 
nearly 14 miles. 

Reservoir No. 4 (Windrush).—This reservoir would be 
situated between Witney and Burford. The dam would 
be about 60ft. high and the capacity of the lake about 
1800 million cubic feet. The catchment is 152 square 
miles. 

Reservoir No. 5 (Lechlade).—The dam for this lake would 
be about 2 miles long and less than 30ft. high at its highest 
point. The lake would be very shallow and would extend 
for a mile above Lechlade to within 1} miles of Cricklade. 
The capacity of the lake would be about 2000 million 
cubic feet. 

Reservoir No. 6 (Kennet)—This lake would extend 
from near Chilton Foliat to Marlborough. The dam 
would be about 68ft. high and 3500ft. long. Its capacity 
would be about 2000 million cubic feet. 

The positions of all these reservoirs are shown on the 
map (Fig. 1, ante). Their characteristics are tabulated in 
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Tables II and III. In the equations of the capacity curves 
the volume V is expressed in millions of cubic feet. 








TaBLe IIT.—Characteristics of Proposed Storage Reservoirs on 

the Thames Catchment. 

Reservoir. Height Total | Capacity 
ofdam. capacity. | equation. 
Feet. Million 
cub. feet. 

No. 1 (Thame) 40 3500 V=0-479 h255 
No. 2 (Cherwell) ... 66 4000 V=0-05 h?-78 
No. 3 (Evenlode) ... 64 3200 V=0-783 h?#4 
No. 4 (Windrush)... 60 1800 V=0-15 h282 
No. 5 (Lechlade) ... 26 2000 V=2-07 A® #2 
No. 6 (Kennet) 68 2000 V +267 h®75 





REGULATION OF STREAM FLow. 


Tables 1V and V show approximately the storage 
capacity that would be reserved in each reservoir for 
regulating the flow of the rivers, the estimated mean annual 
oft-flow from the catchment into the reservoir, and the 
constant discharge that could be maintained from it. 





TABLE LV .—Effect of Proposed Reservoirs on Severn Catchment on 
Stream Flow. 
Mean Reserve 
Area annual | capacity Constant 
Reser- of discharge | maintained discharge 
voir. | catch- into | for stream maintained. 
ment. | reservoir. flow 
regulation. 
Sq. | M. cub. ft. | M. eub. ft. | M. cub. ft. | Cusees. 
miles. | per annum. 
No. 1.. 110 9,400 | 6,000 7,900 250 
No. 2.. 167 13,300 6,000 9,850 310 
No. 3...| 332 19,250 | 10,500 15,200 480 
No. 4...) 1,450 18,250* | 3,500 9,100+ 289t 
No. 5.. 600 18,000 | 5,000 10,800 340 


* From uncontrolled area. 

+ Plus discharge maintained from reservoirs Nos. 1, 2, and 3. 
The figures have been arrived at, as already explained, 
from the diagrams for the ratio constant discharge to reser- 
voir capacity, when both are expressed in terms of mean 
annual off-flow. In the case of the Shrewsbury reservoir, 
allowance has to be made for the regular discharge main- 
tained from the catchments controlled by the upper 
reservoirs as well as the fluctuating off-flows from the 
uncontrolled area. It will be observed that the possibilities 
of regulating the flow of the Severn are much more favour- 


TaBLE V.—Effect of Proposed Reservoirs on Thames Catchment 
on Stream Flow. 


| Reserve 


Mean 

Area annual | capacity Constant 
Reser- of discharge | maintained discharge 
voir. catch- into | for stream maintained. 

ment. reservoir. flow 

| regulation. 

Sq.  M. cub. ft. | M. cub. ft. M. cub. ft. | Cusees. 

miles per annum. 
No. 1.. 236 4940 | 2200 - 3420 108 
No. 2. 207 4330 | 2800 3350 106 
No. 3.. 80 1675 | 2000 1480 47 
No. 4.. 152 3175 | 1200 2500 79 
No. 5.. 372 7775 | 1200 3560 112 
No. 6 137 2870 | 1300 2000 63 


able than of the Thames. In the former a constant flow 
of 1329 cusees could be maintained at Ironbridge, and a 
further flow of 340 cusecs could be ensured in the Teme 
by building the reservoir there. It is, however, doubtful 
whether it would be worth while utilising the storage 
in the Shrewsbury reservoir for increasing the flow of the 
river. If this reseryoir were kept at a constant level, the 
flow at Ironbridge would be 1040 cusecs. In the Thames 
the constant flow maintained by six reservoirs would be 
515 eusees. The minimum flow at Teddington would be 
this quantity, plus the smallest off-flow from the uncon- 
trolled portion of the catchment. The lowest rate of 
discharge recorded is 0-0672 cusecs per square mile ; 
180 cusecs from 2671 square miles. Adding 515 cusees 
the minimum fiow at Teddington would be 695 cusecs, 
or 375 million gallons per day—about 2-7 times the lowest 
flow recorded in July, 1934—which would allow a margin 
of about 90 per cent. over the average daily quantity 
of water abstracted in 1936 by the Metropolitan Water 
Board. 


PossIBILITIES FOR HypDRO-ELECTRIC SCHEMES. 


In a hydro-electric scheme it is necessary to decide the 
ratio between the constant output of electric energy 
to be maintained and the maximum that can be econo- 
mically developed and utilised. The grid system enables 
considerable variation in output to be dealt with without 
difficulty. Roughly, it would seem that from the Severn 
reservoirs a constant output of about 12,000 kW could 
be cbtained and a maximum of 24,000 kW or more. 

As regards the reservoirs on the Thames, the smaller 
off-flows from the upper catchments, smaller capacity of 
reservoirs, and less available fall, combine to make the 
possible output of electrical energy much less. At the 
most a maximum of 2500 kW could be obtained, which is 
not worth serious consideration. 


FiLoop ConTROL. 


The estimated maximum rate of discharge into the 
reservoirs in general and local floods can be arrived at and 
hydrographs of hypothetical floods can be made. In con- 
sidering the action of the reservoirs it is assumed that the 
flood control sluices are opened at the commencement of 
the flood, and are operated so that the outflow is main- 
tained within the desired rate of discharge, and also in 
such a fashion that the accumulation of flood water in 
the reservoir at the end of the storm will not exceed the 
capacity reserved for flood control above the normal 
top water level. It is necessary that the discharge through 
the flood control sluices should be at a sufficient rate to 











enable the reservoir to be emptied down to its normal 
top water level within a reasonable period, otherwise the 
chances are increased of a second flood occurring soon 
after the first one and arriving when the reservoir is still 
partly occupied by water from the previous one. In a 
general flood the rate of discharge would be increased as 
soon as the flood lower down the river had had time to 
disperse. 

The results obtained from the calculations are sum- 
marised in Tables VI and VII. ‘They show that the storage 


Tasie VI.—Estimated Inflow to and Outflow from Proposed 
Reservoirs on the Severn Catchment in Probable Maximum 


Local and General Floods. 


| Capacity| Peak rate Rate of Peak rate Rate of 
Reser-| reserved! of inflow outflow in of inflow outflow in 
voir. | for flood [during local local flood. in general | general 
eontrol.| flood. flood. flood. 
M. M. cub. ft. M. cub. ft.) M. cub. ft. | M. cub. ft. 
| cub. ft. perhour. perhour. perhour. — per hour. 
No. 1 1000 53-0 6-0 5-0 3-0 
No.2 | 1500 65-0 7-5 7-7 4-0 
No. 3 | 2000 90-7 15-0 16-0 6-0 
No. 4 | 2000 96-0* 40-0 52-0* 30-0 
No.5 | 2000 116-0 35-0 27-7 15-0 


* Allowance being made for retarding effect of reservoirs on 
upper catchments. 


reservoirs would be very effective in reducing the intensity 
of local floods, but would become less so further down the 
river. The maximum probable flood intensity at Tedding- 
ton could be reduced by about 12} per cent., and at 


Taste VII.—Estimated Inflow to and Outflow from Proposed 
Reservoirs on the Thames Catchment in Probable Maximum 


Local and General Floods. 


Rate of 


Capacity) Peak rate | Rate of | Peak rate ) 
outflow in 


Reser- reserved, of inflow | outflow in| of inflow 


voir. | for flood during local] local flood.| in general _—_ general 
control. flood. | ; flo flood. 
M. M. cub. ft. | M. cub. ft. | M. cub. ft. M. eub. ft. 
cub. ft. per hour. | perhour. | perhour. per hour. 
No. 1 950 81:3 | 15 9- 4-0 
No. 2 900 75-5 12 8-6 6-0 
No. 3 800 46-0 7 3-3 2-0 
No. 4 400 63-0 25 6-6 4-0 
No. 5 700 102-0 50 15-5 10-0 
No. 6 550 60-7 20 5-6 3-5 


Gloucester by about 14 per cent. if the Teme reservoir 
were omitted, and 22} per cent. if it were constructed. 


EsTIMATED Cost OF THE WORKS. 

It is very difficult to make any reliable estimate of the 
cost of the works referred to. A rough estimate makes 
the cost of the schemes for the Thames £7,400,000 and 
for the Severn £10,650,000. 








New Hydro-Electric Power Station 
in Japan. 


By Y. TAJI, M.Eng., &c. 


Tae Imperial Japanese Government Railways intend 
to electrify all railways radiating from Tokyo, and a 
few years ago a large power station equipped with turbo- 
generators and water-tube boilers was built at Tsurumi, 
near Tokyo and Yokohama, to supply current for the main 
and local lines as well as for the inner and outer circular 
lines in the vicinity of the capital in conjunction with 
hydro-electric power stations. 

A new hydro-electric power station—the Sente—is now 
under construction in Niigata Prefecture, in the north of 
the main island of Japan, where five sets of 60,000 H.P. 
water turbines and 31,000-kW alternators are to be 
installed. It is expected that the station will be ready for 
service next year. 

Three of the units have recently been completed at the 
Sukegawa Works of the Hitachi Engineering Works, Ltd., 
which possess complete facilities for manufacturing 
hydraulic and electric machinery of every description, 
including steel forgings, castings, electric cables and wires, 
insulating materials, valves, cocks, and all other necessary 
accessories, so that the entire construction of these 
turbines and generators has entirely been entrusted with 
these works. 

WateR TURBINES. 

The Shinano, the Jargest river in Japan, is utilised for the 
generation of power. The flow of this river varies 
considerably in the course of a year, and it was necessary 
to provide for a range between 44 m. and 58 m. in the head 
of water. The turbines are of the vertical shaft Francis 
type, each with a maximum output of 44,700 kW, or 
60,000 B.H.P., at a maximum head of 58m. The normal 
output is 31,000 kW at an effective head of 56-2 m. with 
a normal water consumption of 62-5 cubic metres per 
second. The maximum efficiency of the turbines is 92 per 
cent. when the effective head and water quantity are 
50m. and 62-5 cubic metres per second, respectively. 
The normal speed of each turbine is 150 r.p.m. If the load 
of the main generator is cut off the speed rises to 120 per 
cent. of the normal revolutions per minute, when the 
effective head and the volume of water used in each 
turbine are 44m. and 77-5 cubic metres per second, 
respectively. 

The runner is of cast steel and has a maximum diameter 
of 3-736 m., a height of 1-55 m., and a weight of about 
23 tons. Stainless steel is used for the liner. The runner 
has been tested up to 197 r.p.m. Since the loading gauge 
of railways in Japan is only 3-1 m., the Ministry of Rail- 
ways built a special carriage for the transportation of 
these runners, and it was found that the diameter of 
3-763 m. is the maximum limit which could be transported 
by rail. Hence, unless the method of transportation is 
altered in the future there will be no possibility of building 
a larger runner for a Japanese power station. 





The casing is of steel plates, 32mm. in thickness, 
riveted together in the works. The inlet diameter of the 
casing is 4-5m., the diameter of the spiral 5-6 m., and 
the maximum outside diameter 12 m,° The total weight is 
about 90 tons. The main shaft is of mild steel and has a 
diameter of 750 mm., a length of 3800 mm., and a weight 
of 17 tons. It has a liner of stainless steel. The main 
inlet valve is of the vertical butterfly type, operated by 
oil pressure, and is 4-5 m. in diameter. 

For each water turbine an 85 H.P. horizontal Francis 
type water turbine is directly coupled to a pressure oil 
pump and a lubricating oil pump. An electric motor of 
the same horse-power is also directly coupled to the same 
pumps. This motor is generally employed to drive the 
pumps, whilst the water turbine is for emergency use. The 











60,000 B.H.P... TURBINE RUNNER 


draught tube is constructed of steel plates 12 mm. 


thick embedded in concrete. 
ALTERNATORS. 


The A.C. generators are of the vertical axis, revolving 
field, closed ventilating type with air coolers, and the 
normal output of each generator is 31,000 kVA at 150 r.p.m. 
The voltage and periodicity are 11,000 and 50, respectively, 
whilst the power factor is 0-97. Each generator has a 
main exciter of 210 kW at 220 volts of the high- 
speed type and an auxiliary exciter. The total weight 
of the generator is 550 tons. 

In order to minimise the speed variation for a large load 
variation a rotor with an enormous inertia effect, 6600 
metre-tons, is provided. The outside diameter of the rotor 
is about 7 m. and the height is 12-5 m., whilst the weight 
is 300tons. The rotor yoke is made of laminated sheet iron 
plates punched accurately into the shape of sectors. After 
having been tested at the works they were dismantled 
and then reassembled at the power station. This plan 
was adopted in view of the difficulties of transportation 
by railways. The rotor spider is of cast steel. 

Cooling of the generator is effected by a circulating 
ventilating system with an air cooler so as to prevent the 
entry of dust and insects, even after long years’ 
running, and also to ensure compactness and pleasing 
appearance. 

The short-circuit ratio is about 1-7. With this large 
ratio and the large inertia effect of the rotor the size of the 
generator is very great and it would equal a 50,000-kW 
generator of ordinary design. Several views of the plant 
are reproduced herewith and on page 536. 


SpeciaAL Features or Desien. 
Special features of the design of the complete installation 
may be summarised as follows :— 


(a) To meet a large variation of the effective head. 

(6) To meet a large variation of the load. 

(c) Special precaution has been taken in the design of 
the machinery for parallel running with a heat-engined 
power station. 

(d) Owing to the unfavourable quality of the water, 
special steels are used against wear, corrosion, and erosion 
of the parts which are in direct contact with the water. 

(e) As the parts of the machinery are extraordinarily 
heavy and the water quality is bad, special arrangement is 
made for overhauling the turbines independently of the 
alternators. 

({) Model experiments were carried out with three kinds 
of runners and draught tubes, and the best was adopted. 

(g) In order to minimise the rate of speed variation 
against the large variation of load the rotor of the generator 
is designed for,a very high inertia effect. 








Resignalling at Princes-street 
Station, Edinburgh. 


THe London, Midland and Scottish Railway Company 
has recently completed the resignalling of the Princes- 
street Station, Edinburgh. The original equipment, shown 
in one of our illustrations, was installed by the former 
Caledonian Railway in 1893, and presented a number of 
unusual features. 

This terminal station consists of seven passenger 
platforms, carriage sidings, and a horse and carriage dock 
siding, and is served by three running lines—up line for 
departing trains, and Nos. 1 and 2 down lines for arriving 
trains (No. 1 down line being used exclusively by empty 
carriage trains and light engines). ‘The whole of the 
working into and out of the station and sidings is con- 
trolled by one signal-box. The working of the station 
is somewhat limited by the lay-out, but lack of available 
space prevented improvements in this direction being 
effected. In addition, a wide overbridge situated to the 
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west of the signal-box prevented drivers getting a distant 
view of the signals controlling the entrance to the plat- 
forms. Under the old arrangements, the ingoing and 
outgoing signals applicable to the platform lines and 
loading dock siding were carried on a gantry at the 
entrance to the platforms. This gantry carried forty-five 
signals ; the ingoing signals were arranged in the following 
unusual manner:—Three signals for entering each 
platform, namely: Top arm, from No. 1 down line to 
the platform concerned ; centre arm, from No. 2 down 
line to the platform concerned ; bottom arm, precaution 
signal, the arm of which was fish-tailed similarly to a distant 
signal, but, in addition, had a ring fixed on to the centre 
of the arm. When the particular platform line was 
occupied, the home signal was cleared, but the precaution 
signal was maintained at danger, thus giving an indica- 
tion to drivers of approaching trains that there were 
vehicles standing in the station and to proceed with 
caution, prepared to stop short of the vehicles. The 
precaution signal was cleared along with the home signal 
when the platform line concerned was clear. Under the 
resignalling scheme, semaphore home and draw-ahead 
signals with route indicators have been provided from 
Nos. 1 and 2 down lines and from a siding which links 
up with No. | down line. A set-back signal with route 
indicator has also been provided for the up line, and 
separate dwarf signals are available for movements from 
Nos. 1 and 2 down lines and the up line to the dock siding. 
The route indicators are of the roller blind type and display 
the platform numbers. To overcome the difficulty in 
connection with the driver’s approach view of the ingoing 
signals by the overbridge referred to above, the signals 
and route indicators of the new signal gantry have been 
erected on the face of the bridge. The outgoing signals 
have been placed on signal posts at the ends of the plat- 
forms. Other improvements are the track circuiting of 
each of the seven platform lines and the provision of 
electrical point detection throughout the station yard. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Cargt Town, October 25th. 
Lack of Dry Dock Accommodation. 


Sincr the programme of harbour extensions at 
Cape Town has been made public there has been a general 
outcry from shipping companies’ representatives, importers 
and exporters, the city’s representative citizens, and all 
interested in the progress of the City of Cape Town, at 





the long delay which is to take place before the port will 
be provided with a dry dock adequate to deal with the 
great expansion which is taking place in the number of 
vessels calling at the port and to accommodate the 
much larger sized ships which are being put on the South 
African route. For years Cape Town has been losing 
valuable business through its totally inadequate dry- 
docking accommodation. The present graving dock 
which serves Cape Town has a length on keel blocks of 
only 500ft., width at coping 90ft., width at entrance top 
68ft., maximum width at bottom (keel block height) 
563ft., depth on sill H.W.O.S.T. 26ft. The dock can be 
emptied in three hours. It will be obvious that such a 
graving dock can only take vessels of 10,000 tons or so, and 
these ships constitute a diminishing proportion of the ships 
making use of the port. There are even at present half 
a score of motorships with a tonnage of over 20,000 and 
lengths of close to, and in cases exceeding, 700ft. regularly 
calling, and their number will soon he added to, while 
there is quite a fleet of smaller steam and motor vessels 
trading here which are too large to enter the graving dock. 
According to the present extension programme the pro- 
vision of a new graving dock of at least 1200ft. in length, 
and therefore able to take the largest ship afloat, is not 
contemplated until the second instalment of the exten- 
sion is started, which will not be earlier than five years 
hence, unless the agitation now started becomes so strong 
as to compel attention. It is difficult to see how this can 
fail to be the case, as at present any vessel too large for 
the small graving dock at Cape Town has either to go 
round to Durban or to the Simonstown Naval graving 
dock—and permission to use this is not always obtain- 
able. Where a ship has sustained serious damage it is 
obvious it may be impossible to fix it up so that it may 
proceed to Durban with safety. Many thousands of 
pounds are being lost to the port yearly under its present 
handicap, and since it has become a repair station for 
the whale catchers operating in the Antarctic the losses 
have greatly increased. Just now it may be mentioned, 
as an example of the losses being sustained, that owing 
to a serious accident to a large Cape coaster which has 
necessitated her being dry docked for a period of at least 
six weeks, a number of whalers desirous of dry docking 
for repair before going south have had to go round to 
Walvis Bay to be fixed up, and others may have to follow 
—at Walvis Bay there is a small slipway which can just 
deal with these small craft, but only one at a time. The 
loss to the port through these craft having to go to Mossel 
Bay amounts to anything from £1000 to £2500 a ship. 
As there are thirteen catchers in the Saldauha Bay fleet 
needing attention and fourteen Norwegian catchers, it 
will be realised that the loss is large, and yet it is small 
compared with that which occurs in the case of the large 





motor vessels which have to go elsewhere for their repairs. 
There is, however, a possibility that the strenuous repre- 
sentations now being made will result in the Government 
deciding to proceed with the graving dock earlier than at 
present contemplated. 


. 


Increasing Speed of Mail Boats. 


The ‘Carnarvon Castle,’ one of the Union- 

Castle mail motorships, left here on October Ist, and when 
she returns, which will not be until the end of July, 1938, 
it will be in different guise, for her two squat funnels 
will have been replaced by a single pear-shaped funnel, 
and she will have larger engines giving her a service speed 
of about 204 knots instead of the present 164 knots. 
While under reconstruction the “ Carnarvon’s”’ place 
in the mail service will be taken by the “ Arundel Castie ”’ 
—already reconstructed—which leaves Southampton 
on October 29th. The ‘‘ Carnarvon Castle” is to have 
her bows lengthened. Her two main motors will be 
removed and replaced by a pair of ten-cylinder motors 
developing a total of 24,000 B.H.P. and giving a service 
speed of about 204 knots. Plans for the reconstruction 
of the various mailships, as announced on September 29th, 
show that the ‘“‘ Windsor Castle,’ now being rebuilt at 
Belfast, will re-enter the service on January 28th. She 
will replace the ‘* Warwick Castle ’’ which is due home on 
January 17th on her last voyage before being withdrawn 
for reconstruction. The last of the ships to be recon- 
structed will go out of service on April llth, and the new 
ship, ““Cape Town Castle,” will replace her, making 
her first trip on April 29th. The new motorships 
**Dunnottar Castle” and ‘* Dunvegan Castle,” now 
acting temporarily as mailships, will be returned to the 
intermediate service, the “ Dunvegan”’ finishing her 
last voyage as mailship on July 4th, the rebuilt “Carnarvon 


Castle”’ taking her place, and ten weeks later the 
‘** Dunnottar ” will follow, the rebuilt *‘ Warwick Castle ”’ 
replacing her. The small mail steamers, “ Edinburgh 


Castle’ and “ Balmoral Castle,”’ will continue in that 
service until the last rebuilt vessel comes in next December, 
after which eight vessels, instead of nine. will maintain the 
weekly service. 


Railway Expansion Scheme on Rand. 


Three miles of railway line, which will be con- 
structed as part of the huge railway expansion scheme 
to provide adequate transport facilities for the Rand, will 
cost the Railway Administration nearly £100,000. The 
line is from the Germiston goods yard to Jupiter, and 
further details about it and about two other lines which 
are also being built to relieve the strain on the main 
lines are contained in a report just made available. The 
estimated cost of the three lines is £283,297. The separate 
totals are: Germiston—Jupiter (3-125 miles), £99,121; 
Crown—Langlaagte (3-75 miles), £43,580; Midway 
Bank (about 21 miles), £140,196. The estimated costs 
per mile are respectively £31,712, £13,409, and £6676. 


South African Railways Order for Wagons. 


From information to hand it appears that a 
Belgian firm has booked an order for wagons for 
the South African Railways to the value of 20,000,000f. 


Glencoe-Volksrust Line. 


The electrified system of railways between 
Glencoe, vid Newcastle, to Volksrust was put into com- 
mission on October 3rd. It is understood that one of the 
main results of electrification of this portion of the main 
line will be a considerable speeding up of goods traffic. 
After running tests on passenger trains have been carried 
out and completed, it is likely that the time-tables will 
be altered accordingly. 


Electricity Supply Commission Loan. 


During September the Electricity Supply Com- 
mission successfully floated a £2,000,000 loan at £98 per 
cent. The loan will bear interest at 34 per cent. and is 
redeemable 1957/67. The present issue of stock is made 
for the following purposes :—(a) Extensions to the Com- 
mission’s Klip generating station and Rand extension 
undertakings, £1,600,000. This will enable the capacity 
of the station to be increased from 350,000 kW to 424,000 
kW. In order to secure the additional quantity of water 
required for the extended station and to provide for 
probable future requirements, the Commission will 
contribute £81,000 towards the cost of the Vaalbank 
dam, now being built by the Government, for the right 
in perpetuity to abstract an additional 12,000,000 gallons 
of water per day. (b) Extensions to Congella power 
station, £270,000, representing cost of an additional 
30,000-kW set and two boilers of an evaporative capacity 
of 120,000 Ib. of steam per hour each. (c) Extensions to 
other of the Commission’s undertakings and cost of 
raising the loan, £100,000. The Commission’s loan capital 
now stands at £16,250,000, all subscribed in South Africa, 
towards which there is £1,122,955 in the Redemption 
Fund. 


Hoopstad Electric Light and Water Schemes. 


A number of small towns in the Union are at 
present installing electric power plants or embarking upon 
water and sewerage schemes. Some of the towns are 
tackling such schemes for the first time, especially in the 
case of water—having previously relied upon springs 
and bore-holes for their supply. Among those towns that 
are installing electricity and providing a water supply 
is Hoopstad, and the two schemes are interesting in that 
they are considered the smallest in South Africa. 

The plant consists of the following sets :—One 17 kVA, 
380/226-volt, 50 cycles, three-phase, three-wire set, 
direct coupled to a three-cylinder, 24 H.P. Paxman- 
Ricardo oil engine running at 1000 r.p.m.; one 12 kVA set, 
coupled to a 16 H.P. engine, and one 5:9 kVA set 
coupled to 8-5 H.P. engine. This plant was supplied by 
National Engineering (Pty.), Ltd., and installed by 
the A.E.G. Company of Johannesburg, who also 
supplied the switchboard and installed the distribution 
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network and street lighting. The switchboard consists 
of five panels, sheet steel board with a double set of bus- 
bars, all instruments of latest design, mounted in front. 
The five panels are as follows :—Three generator panels, 
one feeder panel, one street station lighting and B.O.T. 
panel; the generator panels control the supply to either 
set of bus-bars; one feeder panel on which is mounted 
two main feeder switches, which can be connected to 
either set of bus-bars. The town distribution is divided 
into two sections, which can be connected at three points 
of supply, for the purpose of adjusting, if necessary, the 
voltage drop and balancing the load where and when 
necessary. There are only forty-five street lights, each 
100 watts, and about seventy-five connections to con- 
sumers’ premises. 

The water is pumped by electric motor, the pumps 
being situated at the bore-holes near the Vet River, 
adjacent to the town. The deep-well turbine pump, with 
electric head, delivers 3500 gallons per hour into a rein- 
forced concrete tank, which has a capacity of 45,000 
gallons. It is. situated on the rise overlooking the town, 
the bottom being raised 18ft. above the ground level. 
It is divided into two sections, and water may be supplied 
to or delivered from either section. Water is laid on to 
all erfs within the township. The tariff charges for elec- 
tricity are as follows :—10s. for the first 10 units, thereafter 
6d. per unit; no meter rent; minimum charge, 7s. per 
month. The water charges are: A minimum charge of 
2s. 6d. for the first 1000 gallons, thereafter ls. 6d. per 
i000 gallons; no water meter rent. The estimated cost 
of the scheme was £6800. The total cost, including exten- 
sions to the show ground, £6989 10s. 


Union Air Mail Traffic. 
An increase of nearly 20,000 lb. in inward mail 
and 17,000 lb. in outward mail is revealed by the official 
figures of mails, passengers, and freight handled at 
Wingfield Airport, Cape Town, during September, as 
compared with the corresponding month last year. The 
figures for the month (with the figures for September, 


1936, in parentheses) are :—Arrived: Passengers, 104 
(130); mails, 21,864]lb. (1921lb. 60z.); freight, 
3370 Ib. 80z. (3890Ib.). Departed: Passengers, 103 
(104); mails, 19,187 1b. 3 oz. (2823 1b. 12 0z.); freight, 


3098 Ib. 6 oz. (2720 Ib.). The large increase in the figures 
is due to the fact that the Union Airways now carry the 
overseas mails (letters only) to and from the Imperial 
Airways flying boats. The Imperial Airways flying boats 
have their terminus at Durban and the Union Airways’ 
planes then distribute the mails to Johannesburg, Cape 
Town, and towns on those routes. It does not, however, 
appear that the increased traffic has materially altered 
the profit and loss account for, taking the first three months 
of the present financial year—April, May, and June— 
there was a loss on working of £18,608, compared with 
£18,999 for the corresponding period of 1936. 








Remote Control for Coal Face 
Machinery. 


A REMOTE control system for coal face electrical 
machinery brought to our notice by British Jeffrey 
Diamond, Ltd., of Wakefield, Yorks, is the outcome of 
the firm’s long experience in the manufacture of switch- 
gear for underground use. The automatic gate end box, 
or remote control switch, affords complete protection 
under all conditions, and it is said to be impossible for 
any mistake to be made by the operator. The absence 
of complicated circuits and small light parts ensures that 
the switch will stand up to the roughest wear. 

Mounted in a strong steel case with removable front and 
back covers interlocked with the switchgear so that no 
live metal is exposed when the covers are removed, the 
patented automatic remote-control gate anc switch 

















REMOTE CONTROL SWITCH 


complies with B.S.S. No. 229 and the requirements of 
the C.M.R. for installations in fiery mines. The switch 
is rated to carry 100 amperes continuously at pressures 
up to 650 volts; its overall height is 2ft. 4in., the width 
Ift. 8in., and the depth from the isolator handle to the 
back of the box Ift. 10in. Any number of switches can be 
assembled together to form a distribution board. A 
general view of the switch with the front cover removed 
is shown in the half-tone engraving herewith. The 
main triple-pole contactor, which is fitted with a 
blow-out coil and an are chute for each phase, 
electrically operated by a closing coil, energised 
by the low-voltage pilot circuit, supplied by a single-phase 
transformer and metal rectifier at a pressure of 17 volts. 
Three overload coils in series with the main contactor 
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have adjustable settings to make it trip at any desired 
current. Double lag inverse ratio time lags of the oil dash- 
pot type are fitted to each coil. The combined isolating 
and reversing switch, which is an integral part of the 
complete switch, is fully interlocked with the contactor 
and the front and back covers of the case. Cable fittings 
include a B.S. 100-ampere plug mounted on top of the 
case and an incoming sealing chamber and cable gland. 
For use in conveyor circuits a bolted flit plug can be 
supplied as an alternative to the B.S. plug or standard 
sealing box. 

The contactor in the gate end box is operated by the 
pilot switch on the coal cutter or conveyor as the case 
may be, or alternatively, a push/pull switch in the pilot 
circuit may be mounted on top of the gate end box, or 
may be arranged as a separate unit. In the case of remote 
control for a system of conveyors, or conveyors and gate 
end loader, the respective pilot switches may be assembled 
together on one switchboard at any convenient position. 
As the necessary cables leading to this board are of com- 
paratively small dimensions, the control board is readily 
moved forward as the face advances. These switches can 
be interconnected so that the various units can only be 
started in a predetermined sequence, t.e., the face con- 
veyors after the gate conveyor, or gate end loader, and 
the power to the face conveyors is automatically cut off 
in the event of the gate unit being stopped. Closure of 





The firm’s drill unit comprises a 1}-kVA_ three- 
phase transformer giving 125-volt on the secondary 
side mounted in the same case as the remote-control 
gate end switch. The main contactor operated by 
the pilot switch controls the drill in the secondary 
circuit of the transformer, which is protected on the 
primary side by rewirable fuses. The switches are covered 
by Buxton flameproof certificates Nos. F L P 845 and 
846, and are made by British Jeffrey-Diamond, Ltd., at 
their Stennard Works. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 


OIL SWITCHES AND CIRCUIT BREAKERS. 


No. 116—1937. It has been known for some time that 
the British Standard Specification for Oil Switches and 
Circuit Breakers (B.S. No. 116) has been under revision, 
and that the new specification would closely follow the 
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DOUBLE UNIT LAY-OUT FOR THE REMOTE CONTROL OF COAL CUTTERS 


the pilot circuit energises the contactor-operating coil 
and closes the main contactor against spring pressure. 

The coal cutter pilot switch has interlocked reversing 
contacts, which can only be brought into operation when 
the pilot circuit is broken and, in consequence, the main 
gate end switch open and the trailing cable dead. These 
contacts are provided in addition to the reversing isolator 
in the remote-control gate end box in order that the coal 
cutter operator may reverse the motor from the machine. 
The line diagram shows a typical double-unit face lay-out 
arranged for the remote control of coal cutters and face 
gate conveyors. 

An overload in any phase trips contacts in the pilot 
circuit, de-energises the closing coil, and opens the con- 
tactor. A safety relay is connected in parallel with the 
closing relay coil, and when the trip contacts are open all 
the pilot current passes through the safety relay, thus 
preventing the reclosure of the contactor until the pilot 
switch is again opened thus preventing contact hammer. 

To close the contactor a heavier current is required 
in the main closing coil than that which is necessary to 
retain the contactor in the closed position. The pilot 
switch therefore has an intermediate position between 
the ‘“‘on” and “ off” positions, and in this position less 
resistance is in series with the circuit than in the “on” 
position. Thus, if the supply fails and the contactor 
opens, restoration of the supply will not reclose it until 
the pilot switch is returned to the “ off ’’ position and the 
starting sequence is repeated. 

As the earthed return forms part of the pilot circuit, 
which must be complete to permit closure of the main 
contactor, it is impossible for the latter to close or remain 
closed unless there is an adequate earth connection to the 
machine. In the plug connections the earth contacts 
are made before and broken after the main contacts. 
No live current is broken in or at the machine, and 
accidental contact with any live part is impossible. In 
the event of an attempt being made to withdraw any 
cable plug, the pilot circuit is broken before the main 
plug contacts are withdrawn, thus bringing out the main 
contactor switch in the gate end box. The plugs are 
interlocked and no live metal can be exposed when they 
are removed. 

When required, additional features can be provided, 
such as earth leakage protection with core balance pro- 
tective relays to trip the pilot circuit and open the con- 
tacts when the leakage current exceeds 2} amperes. A two- 
position overload feature may be provided to allow 
one gate end switch to control two motors of different 
outputs on different shifts as, for instance, the motors of 
a coal cutter and a conveyor installation. The overload 
trips are provided with two settings, either of which may 
be brought into operation by an external setting key. 
The normal overload setting is suitable for the smaller 
motor and to set it for the larger machine it is necessary 
to insert and turn the setting key, when the key is locked 
in the switch until such time as the setting is returned to 
the lower rating. When controlling a coal cutter and 
conveyor by this system, the setting key may be placed in 
charge, during the cutting shift, of the coal cutter man 
or other responsible person, who, by collecting it on begin- 
ning his shift and returning it afterwards, ensures that 
the setting is always correct for the motor in use. 





recommendations of the International Electro-technical 
Commission. The revised edition of the specification has 
now been issued, and has been published in two parts, 
as follows :—Part I, Three-phase Oil Circuit Breakers 
with Breaking Capacity Ratings up to 500 MVA, Single- 
phase Oil Circuit Breakers, Oil Switches, and Oil Isolat- 
ing Switches; and Part II, Three-phase Oil Circuit 
Breakers with Breaking Capacity Ratings above 500 MVA. 
Part I sets out the standards suitable for circuit breakers 
of the smaller sizes, which are usually associated in 
service with a recovery voltage approximating to the rated 
service voltage, and which are type tested on this basis 
at short-circuit testing stations. This part of the specifica- 
tion conforms with the rules for the short-circuit conditions 
of the I.E.C. Specification for A.C. Circuit Breakers. 
Part II sets out standards suitable for the larger sizes of 
cireuit breakers, which are usually associated in service 
with recovery voltage less than the rated service voltage 
to a degree depending upon their size. This part of the 
specification conforms to the I.E.C. specification, except 
in respect of actual values of recovery voltage, power 
factor, and D.C. component, the limits of which have been 
modified to provide standards suitable for large circuit 
breakers. Price 3s. 9d. each part post free. 


BRINELL HARDNESS TESTING. 

No. 240. In this revision several amendments have 
been made in the requirements relating to the manner of 
carrying out the test. For the purposes of general testing 
the thickness of the test specimen has been standardised 
at ten times the depth of the impression in place of the 
former standard of seven times. For the convenience of 
users a schedule of minimum thicknesses of test specimens 
calculated in accordance with this requirement, for a 
selected series of ball diameters, loads, and hardness 
numbers, is given as an appendix. No attempt is made to 
prescribe the precise value to be selected for the P/D* 
ratio, for a test on any particular material. It is neces- 
sary that the appropriate ratio should be stipulated in 
the specification for the material and for the guidance of 
those responsible for the preparation of such specifica- 
tions, the specification gives an indication as to the 
manner of selecting an appropriate ratio. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


MARRYAT AND Scort, Ltd., London, have received a contract 
for the complete lift installation at the Valletta Hotel, Malta. 


Tue GeneraL Exvecrric Company, Ltd., London, has 
received an order on behalf of H.M. The King of Saudi Arabia, 
for thirty 56in. D.C. ceiling fans of the ‘‘ Malaya” type and 
thirty 16in. D.C. oscillating table fans, which are to be installed 
in the Palace at Mecca. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantitles. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
Next Year’s Steel Prices. 


Relief will be felt by all sections of the iron and 
steel trade at the announcement that the current home 
trade prices for iruu and steel will remain unchanged until 
the end of 1938. The statement issued by the British 
Iron and Steel Federation, which should promote a feeling 
of security in the market as it emphasises the confidence 
of the steel makers in the future, is given on page 523. 
It is reassuring to read that ‘‘ there is no abatement in the 
demand for steel products in this country,” since it is idle 
to deny that some doubt on that score was felt. The 
members of the Federation should be able to estimate the 
position, both as regards supply and demand, and in view 
of the statement it may be accepted that the hesitating 
note which has been observable in trading for some 
time was caused chiefly by the uncertainty as to prices 
for delivery after the end of the current year. Now that 
this doubt has been removed, orders which have been held 
up will probably come upon the market. The situation 
with regard to deliveries, however, is still tight, and as 
most of the works will enter the New Year with con- 
siderable arrears of deliveries to be worked off, it is likely 
that the steel makers will adopt a conservative attitude 
with regard to fresh commitments. Although no announce- 
ment has been made, it seems obvious that consumers 
will continue to be rationed for many months to come on 
the basis of their 1936 purchases. The announcement 
shows that all the heavy steelmakers are in agreement in 
that the decision covers controlled materials ranging from 
semis to finished steel. The Association of Basic Iron 
Producers decided recently to maintain the present prices 
until June 30th, 1938, but there seems some doubt as to 
the stability of hematite pig iron quotations. The latter 
section of the industry has experienced difficult conditions 
this year, owing to the interruption. of supplies of ore 
from Spain. Lately, however, there has been some 
improvement in the arrivals, although it is understood 
that costs have increased. An application for permission 
to raise prices substantially was made not long ago to 
the Import Duties Advisory Committee, and a decision 
on this question, it is expected, will shortly be reached. 
About a fortnight ago the Galvanised Sheetmakers’ Con- 
ference also decided to retain current prices for the home 
trade unchanged for the whole of next year. Steel export 
prices are dealt with by the British steel makers in con- 
sultation with the European Steel Cartel, and are not 
subject to control in the same way as the home trade 
quotations. 


The Pig Iron Market. 


Interest in the pig iron market centres chiefly 
upon the situation which will rule next year. New orders 
for delivery before December 31st have practically 
ceased, but rather more first quarter business has been 
transacted at prices ruling on the date of dispatch. The 
statement regarding the stabilisation of prices, although 
it does not include foundry iron, should have the effect 
of promoting greater confidence in dealings. On the North- 
East Coast little trading for any delivery has taken place 
in Cleveland iron. The makers have disposed of prac- 
tically the whole of their output for a long time to come, 
and are busy trying to overtake arrears. The production 
of foundry iron, however, is comparatively small, since 
only one furnace is engaged upon this description. Some 
discussion has been caused by the decision of the Cleveland 
makers to introduce a loyalty rebate scheme by which 
prices have been advanced 5s. and a loyalty rebate of a 
similar amount given to those consumers using only iron 
from the associated makers. Continental foundry iron 
has been offered recently at below the quotations for 
Cleveland quality, and the scheme has obviously been 
introduced to prevent advantage being taken by con- 
sumers of these opportunities. Criticism, however, has 
been directed at the scheme on the grounds that it should 
not have been put into operation whilst such a scarcity 
of Cleveland iron exists. In the case of Midland irons 
supplies seem sufficient to meet the requirements of the 
market, but although some consumers appear to have 
collected small stocks the producers have not been able 
to accumulate reserves. There is still doubt as to whether 
or not a further advance will be made in the quotations 
for foundry iron after the end of the year, but the general 
impression is that the makers will follow the example set 
them by other sections of the trade. The request for 
special grades of iron which are not under price control 
is increasing. In Scotland, the demand for foundry 
iron appears to have contracted owing to the decline 
in operations at the light castings foundries ; but all the 
metal produced is going direct into consumption. The 
steel works are much better off so far as supplies of basic 
iron are concerned, and prices have been stabilised for 
the first half of next year. Uncertainty exists, however, 
with regard to the position of hematite, as it is known that 
the makers have applied for permission to make a sub- 
stantial advance in their quotations on the grounds of 
increased costs. It remains to be seen whether an 
exception will be made with regard to this class of iron. 
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The North-East Coast and Yorkshire. 


It is expected that interest in new business will 
revive now that prices have been fixed until the end of 
1938. The producers have been under the impression for 
some time that a substantial tonnage of orders has been 
held back pending a decision regarding prices, and that 
these will now come upon the market. All transactions 
entered into will be for forward delivery, since the steel 
works on this coast will carry over into the New Year a 
heavy tonnage of arrears of orders. Most of them claim 
that there is sufficient work in hand to keep them fully 
occupied until the end of the first quarter and in some 
cases beyond. There have not been many orders placed 
recently for new ships, but considerable quantities of 
steel are passing to the yards on this coast. The works 





producing this kind of steel are badly in arrears with 
deliveries. Constructional engineers also are exercising 
great pressure to obtain material against contracts placed in 
some cases many months ago. It will be seen, therefore, 
that the steel works for some time to come will be inde- 
pendent of new business and in many instances may show 
reluctance to book far ahead in view -f their congested 
order books. Export business has been on a small scale 
for several weeks and at the moment there does not seem 
any prospect of an early revival. Some price cutting in 
overseas markets is reported by Continental firms and 
American competition has been sharply felt in more than 
one country. In the Sheffield district there is great 
pressure on the part of consumers to obtain deliveries. 
This is particularly noticeable in the basic steel depart- 
ment, and the manufacturers of billets are badly behind 
with their deliveries. Although production has been 
increased there is still a considerable gap between the 
output and the requirements of the market. Lately there 
has been some increase in the demand, but until this week 
business could only be accepted at the prices ruling on the 
date of dispatch. Now this is settled the basic steel makers 
are likely to experience fresh pressure on the part of con- 
sumers to accept orders. The situation in the acid carbon 
steel department is not quite so tight, but all the steel 
makers have more work in hand than they can comfort- 
ably deal with. A good tonnage of alloy steel is 
passing into consumption, but at the same time the pro- 
duction is far from meeting consumers’ needs. In the 
stainless steel section of the market the demand is 
unrelaxed and the works are finding it difficult to reduce 
their back log of deliveries. 


Scotland and the North. 


It is too soon to see what effect the announce- 
ment regarding the stabilisation of home trade prices for 
steel for the whole of 1938 will have upon the immediate 
demand. A considerable volume of business has already 
been booked for delivery for the first few months at the 
prices ruling on the date of despatch, and it will be a relief 
to buyers to know how they stand with regard to costs. 
It may also result in fresh orders being given out for far 
forward delivery, since the general impression is that a 
considerable amount of buying has been held up pending 
the steel makers’ decision. There has not been a great 
number, of new orders placed with the Scottish works 
recently, and a feature of the situation is the decline in the 
amount of shipbuilding work coming forward. It is note- 
worthy that during October eleven vessels were launched 
on the Clyde totalling 50,000 tons, but only two orders for 
new vessels were received by Scottish builders. It is 
suggested that the prices of shipbuilding steel are too high 
to encourage shipowners to build new vessels, but their 
attitude may change with the knowledge that they are 
not likely to obtain more favourable terms for-the next 
twelve months. All the steel works are operating at high 
pressure and a large tonnage of steel is moving to the 
Clyde yards, a great deal of which is being taken for 
Admiralty work. The marine as well as the structural 
engineers are busily employed and are likely to remain so 
for some months. The re-rollers are in a difficult position, 
since there is considerably more business offering 
than they are able to accept owing to the persistent 
shortage of billets and sheet bars. There has been some 
improvement in the deliveries of this material to the re- 
rollers, but not sufficient to prevent operations at the 
works being badly interrupted. The quiet conditions 
which have ruled in the Lancashire market for several 
weeks as regards new business continue to prevail, but the 
pressure to obtain deliveries against existing contracts 
is equally insistent. As in other districts, consumers of 
billets, particularly the smaller sizes, complain of the 
shortage of supplies, and this, of course, affects the quan- 
tities of small sections of bars and strip produced by the re- 
rollers which are available for the open market. There is 
a strong demand for bright bars and some descriptions of 
special steels. The whole of the steel industry on the 
North-West Coast is working at full pressure and all the 
works carry sufficient orders on their books to ensure them 
full-tume employment for many months to come. 


Current Business. 


Negotiations are proceeding between Henry 
Hope and Son, Ltd., manufacturers of metal windows, of 
Smethwick, and the Wednesbury Corporation for land in 
Dangerfield-lane, Wednesbury, on which the firm proposes 
to build a new factory. L. Sterne and Co., Ltd., refriger- 
ating engineers, Crown Works, North Woodside-road, 
Glasgow, intend to transfer to their Glasgow works the 
business of the Haslam Foundry and Engineering Com- 
pany, Ltd., Derby, acquired by them a few years ago. 
The works and plant, but not the goodwill, of the Haslam 
Foundry and Engineering Company, Ltd., have been 
bought by Thos. W. Ward, Ltd. An order for forty-two 
electric locomotives has been placed by the South African 
Government with Metropolitan-Vickers Electrical Com- 
pany, Ltd. The contract is valued at over £500,000. 
After being idle for more than fifteen years, there is a 
prospect that the Egryn manganese mine situated between 
Barmouth and Dyffryn, in Merionethshire, will be re- 
opened. The mine belongs to the Barmouth Urban 
District Council. A battery of Becker coke ovens has been 
started up at the Waleswood Colliery of Skinner and 
Holford, Ltd. Plans are under consideration for the 
extension of the shipyard at Sunderland belonging to Wm. 
Doxford and Sons, Ltd., at a cost of £90,000. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender:—New Zealand Public 
Works Department: one booster, one water supply, and 
one belt-driven centrifugal pump; one electric water 
level indicator (Wellington, December 21st); South 
Africa, Public Works Department : supply, delivery, and 
erection of air conditioning plant for the Kensington and 
Brakpan Automatic Telephone Exchanges (Pretoria, 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


December 9th), laundry machinery, including washing 
machine, hydro extractor, tanks, boiler, &c.; Egyptian 
Ministry of Public Works: supply, delivery, and erection 
of refrigerating and air conditioning equipment and cold 
store furnishings for a milk laboratory at Giza (Cairo, 
November 23rd); Indian Stores Department: supply 
and delivery of first and second quality fuel oil as required 
during the period March Ist, 1938, to February 28th, 1939, 
for internal combustion engines of the semi-Diesel and 
Diesel type and for burning in boiler furnaces (New Delhi, 
December 13th). Queensland Railways Administration : 
Portable single operator type arc welding set (Brisbane, 
January 3rd, 1938). Cape Town Electricity Department : 
Supply and delivery under three separate contracts of 
electric light poles, C.I. pole bases and overhead line 
material (South Africa, November 24th). Uruguayan 
State Electricity Supply and Telephones Administration : 
Copper wire and insulated copper strip (Montevideo, 
December 2nd). 


Copper and Tin. 


There seems to be no end to the collapse in copper 
prices, and this week quotations fell to the lowest level 
experienced during the past seventeen months. The 
electrolytic copper quotation also slipped back in sym- 
pathy with the standard price, and, judging from the 
general tone of the market, it looks as though an even 
further decline may be seen. It is pointed out that the 
peak of the copper boom was reached on August 9th, 
when the quotation stood at £60 7s. 6d. Any three 
months’ contracts, therefore, which have not been covered 
or liquidated would mature this week, and this would 
have a depressing effect upon the market, especially as 
there would be a heavy difference of about £24 per ton. 
In all probability, however, most of the speculative pur- 
chases made at the beginning of August have since been 
liquidated. The market seems somewhat bewildered by 
the continuation of the slump, since the consuming trades 
in this and other countries are well provided with orders, 
and are working at a high rate. Naturally enough con- 
sumers have only covered their immediate requirements, 
whilst the decline in prices has been in progress, and it is 
suggested that most of them are working on stocks that 
will soon become exhausted. There has been a fair 
amount of Government buying, and at the end of last week 
the Indian Government purchased about 1600 tons. In 
America conditions do not seem to improve, and con- 
siderable irregularity appears to have developed in prices. 
Customs smelters first reduced their quotation from 12 c. 
to 11}c¢., and then to 11 ¢. per lb., but some of the primary 
producers continued to quote 12 ¢. for some days. The 
demand in the United States has been rather thin for some 
weeks, and it is anticipated that the statistics for October 
will be disappointing. ... Weak conditions have ruled in 
the tin market, and prices have again receded. One of 
the disturbing features has been the lack of interest shown 
by the United States. Consumers regard the future with 
little confidence, but this would scarcely account for the 
persistence with which they have held off the market. 
The requirements of other countries also have been on a 
poor scale. Probably users all over the world will live for 
as long as possible upon their stocks, but it is not believed 
that these are substantial in any of the important tin- 
consuming countries. In this country the operations of 
the tinplate mills, which are, of course, important con- 
sumers of tin, have been well maintained; but in the 
United States the situation is not so good. Operations 
there are at about 70 per cent. of capacity and the 
indications are that these will be further reduced. A 
rather pessimistic view is taken in the United States of 
the course of trade in that country and this is no doubt 
one of the contributing factors to the slump in tin. At 
the moment there are no signs of a revival in confidence. 


Lead and Spelter. 


The fall which has occurred in the lead market 
is the more disappointing since during the earlier part 
of the slump prices showed considerable resistance to the 
downward pressure. At the end of last and in the first few 
days of this week very easy conditions developed. Later 
the tone of the market improved slightly, but confidence 
was lacking and the position seemed at the mercy of small 
sales or purchases. The general impression appears to 
be that at the moment there is too much lead about, and 
since consumers have adopted a cautious policy and are 
only covering their bare requirements, there is no strength 
in the position. The question is now being discussed 
whether some of the higher cost producers will find it 
profitable to continue working with prices at their present 
level. There is still a substantial consumption of the metal, 
and although there has been some falling off in activity at 
some of the consuming works, most of the industries using 
lead on a large scale are well provided with orders. A 
curtailment of production therefore, whether coming as a 
result of low prices or by arrangement between the pro- 
ducers, would probably have a sharp effect upon senti- 
ment.... Spelter has been affected by the general 
weakness prevailing in the non-ferrous metal markets. A 
rather disconcerting feature is that the demand from con- 
sumers seems to have declined to a greater extent than 
ean be accounted for by a not unnatural inclination of 
users to refrain from buying on a falling market. High- 
grade spelter is in short supply, and premiums have to 
be paid by users who require this description. There is, 
however, more ordinary grade spelter about than the 
market can comfortably take care of for the time being. 
American statistics for October did not have a very 
cheering influence upon the market, since they indicated 
an increase in production during the month to 52,654 short 
tons, whilst deliveries fell from 47,737 tons in September 
to 40,345 tons last month. The stocks in the United States 
rose from 13,517 tons at the end of September to 25,817 





tons, which is the highest figure touched since January. 





550 


THE ENGINEER 


Nov. 12, 1937 








Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered seit Stations. 





purchasing only from associated British Steelmakers. 





PIG IRON. STEEL (continued). 
Home. Export, Home. Export. 
Home trade prices less loyalty rebate of 5. -. Gtascow anp Disrrror— £ s. a. £ 6. d. 
(Did Teesside Area go cnc. alae 12 6 
N.E. Coast— €Q0d. £ s. d. ; = 
ite Mixed Nos. sais an UP ee 10 12 6 
enue xaeeneneaee hie Channels... ... ... ... 11 5 6 10 17 6 
Cleveland— omit sg in ro Rounds, Sin. ends C0 3. trees 1112 6 
No. 1 ef 5 8 6 6 2 a _under 3in. 11 18 0O* 11 0 0 
No. 3G.MB. cin i $e Flats, Sin. and under a Rs ll 0 0 
ah bs Plates, jin. (basis) ... 11 8 0 1l 0 0 
No. 4 Foundry SS 519 0 ‘ 7 ce 
‘ . 2 jet ERs ent. Suh.) ease © 1: Rud 
Basie sla tale bie ca ee 12; 38.@.:: 1110 0 
MIDLANDs— ‘aR. A. Ol! Bagringiighe: 1115 0 
Staffs— (Delivered to Black Country Station) Un. jin. to and incl. 
North Staffs Foundry ... 5 11 0... ez 6 lb. per sq. ft. (8-G)... 12 10 0... ... 1210 0 
” Forge ... 5 6 0... = Boiler Plates, jin. roe: ee Ree 12 2 6 
tara 30 te ee eee ey Sovurn Wares Arza— Seeds 2: tend 
Northampton— 
aed Miia 5°86 = RS. oe) As. MOIR a 10 12 6 
* ae Ss” uc" woe ace! dee ee ee eee 1112 6 
Forge 5 3 6 _ : ’ 
il teil SE neks. Sac as 4es EO oer eee 10 12 6 
a : IONE 5 ns kee a cox Re ee tee 10 17 6 
No. 3 Foundry S Bde 0. — i : 
Maes Xs tt. ligne » Rounds, 3in.andup ...12 0 6... .. 11 12 6 
Oo 524 . 
“ under 3in.* SF SS a ll 0 0 
ScorLanp— Flats, 5in.andunder* ... 1118 0... ... 11 0 0 
Hematite, f0.t.furneces 6 3 0 ... = Plates, jin. (basis) ... 1110 6... ... 11 0 0 
No. 1 Foundry, ditto ... 6 5 6... -— 1 fin. ... erate ae eee * ll 5 6 
No. 3 Foundry, ditto . 6:30. —_ = hin. . oe ne b 1110 0 
Basic, d/d ... .. ... 5 7 6.. is eee RE es ag eee 1115 0 
N.W. Coast—- (° 3 Od/d Glasgow Un. in. to and inel. 
Hematite Mixed Nos. +6 8 6 ,, Sheffield 6 lb. per sq. ft. (8-G)... 12 10 0... ... 12 2 6 
le 14 6 ., Birmingham IRELAND—¥F.0.Q. BELFAST. REst OF IRELAND. 
os s. Oc. a ss. @, 
MANUFACTURED IRON. OREO nk oss. tes save hs We ey gs 11 8 0 
Home. Export. SS eee nee SF ic, eee 12 8 0 
Lancs aND YorKs— & a. .d. £.*, a Joists oe 1115 6 
ee a ee) ee ee — Channels... ee oe ee 1113 0 
Best Bars ai Ps?) SORTA B..; — Rounds, 3in.andup ... 12 5 6... ... 12 8 0 
Mean * under 3in.* 1016 0. : 10 16 0 
a ee ae ek m Plates, gin. (basis) ot 23@": : 1115 6 
Marked Bars (Staffs) ... 15.15 0 .. — ° ee cf ae ee ‘ wth. 
No. 3 Quality... ... ... 1112 6.. ee » dm... 1 12 3 Ow... 12 5 6 
No. 4 Quality... . ios SE Sr @ W- — » fein. . - 12:10 0. ont 1210 0 
& Un. xin. to Sin. leek tA HPiaD - ier 12 5 6 
OELAaD— Me * Rounds and Flats tested quality ; Untested 9/- less. 
ewe Bere BE SE - in OTHER STEEL MATERIALS. 
Radb Sys sucked hea, ee, ABR. 1315 0 eed shea 
N.E. Coast— Sheets. £ s. d. £ s. d. 
Grenam 0 (°..°H 8 @.... 13 5 0 11-G. to 12-G.,d/d... 1415 0... ...f.o.b. 1410 0 
Best Bars ccc ow Seay EE MR hse 13 15 0 Bola. See oo ne 1410 0 
Double Best Bars... 45 OO .. 145 0 14-G. to 20-G., dja .- 1510 0 ..f£0.b. 14.15 0 
NorTHERN IRELAND AND FREE StaTE— 21-G. to 24-G.,d/d_ ... 15 15 0... ...f.0.b. 15 0 0 
Crown Bars, f.o.q. eo oe —_— 25-G. and 26-G.,d/d ... 1610 0 ...£0.b. 15 15 0 
ae! - South Africa, 24-G., Basis £15 0s., hen 3% 4 on invoice value ; 
Rhodesia, £15 10s.; Irish Free eine: £16 10s., f.0.q. 
STEEL. The above home trade sheet prices are for 4-ton lots and over ; 
Home. Export. | 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
LONDON AND THE SoUTH— £ s. d. £ s. d./ to 10 cwt., £2 per ton extra. 
IN a. es ee, ae se 10 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
PE on, Scan nes, oo bea ee 1112 6 Home. £. sd. 
Joists... . ae! le ee oe 10 12 6 4-ton lots and up 19 10 0 
Channels... ... ~ Fi kowpa | hte WB es 10 17 6 2-ton to 4-ton lots 1917 6 
Rounds, Sin. ne ep) sks Bid x. 1112 6 Under 2 tons Lie eee”) BEB 
2 under 3in.* ...12 0 6.. 12 5 0 Export ; India, £22 5s. errs South Africa, £18 15s. f.o.b., 
Flats, under 5in.* ae ars |; 12 5 0 plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Plates, jin. (basis) ... 11 13 0.. 11 0 0 Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
= a oye BE EB: @: 5 11 5 0 24-G Basis for all Gauges. 
eae Re. i ae ae) Be We 1110 0 Tinplates. 
= Tells os! cae ee ee De 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 23/6 to 24/- 
Un. fin. to and inel. Tinplate Bars, d/d Welsh Works, £7 15s. 
6 lb. per sq. ft. (8-G)... 12 10 0.. Nom 12 10 0] Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; 
Boiler Plates, jin. 12 3 0.. 2 2 0 less than 35 tons, 10/— extra. £ 2s. 4, 
Norta-East Coast— £ 0d £5. d. Soft (up to 0-25% C.), untested 717 6 
Angles HM 0) 6. 10 12 6 ” ” soeted oe Se ee 
Tees... 2-0 ¢ .. 1110 0 Basic (0- 33% to 0-41% C.) ee Nips band 812 6 
Joists i ae ae 1012 6 » Medium (0-42 to 0: 60% Gl esiin Acne hires 2: 318 
Channels... ... ... iS: @ ; 1017 6 » Hard (0-61% to 0-85% C.) + se 912 6 
Rounds, 3in. and up 2 0 6. 1112 6 » (0°86% to 0-:99%C.) ... ... -.. 10 2 6 
» under 3in.* HAs: 6... ll 0 0 » (over 0-99% C.) 10 12 6 
Plates, jin. (basis) nm 2.9... 11 0 0 Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
ie fein. ... Te | 2 11 5 0 » Light, f.o.t. i ee 9 2 6 
S tin. 1118 0.. 1110 0 : et 
» gin. Jae s-e. 1115 0 FERRO ALLOYS. 
Un. jin. to and incl. Tungsten Metal Powder.. 9/6 per lb. ; 8/74 forward 
6 Ib. per sq. ft. (8-G)... 12 10 0... 12 10 0} Ferro Tungsten 9/3 per lb. ; 8/6 forward 
Boiler Plates, fin. So ae 12 2 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DistRIcT— Ferro Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
£ s. d. £ 8s. d. a * 6 p.c. to 8 p.c. £24 0 0 7/6 
Angles Cot BE Or... 10 12 6 * os 8 p.c. to 10 p.c. £24 0 0 7/6 
Tees... io ee a ee 1112 6 Max. 2 p.c. carbon £36 0 0 ll/- 
Joists — Oe... 10 12 6 as - »  lp.c. carbon £38 5 9 11/- 
Channels.. Le pet Sat ee 1017 61. a »» 0°50p.c.carbon £41 0 0 12/- 
Rounds, 3in. and up | a oe a », carbon-free ... 1/- per lb. 
» under 3in.* ye, ee 11 0 0 Metallic Chitin ... 2/5 per Ib. 
Flats, 5in.and under* ... 11 18 0 .. 11 © 0] Ferro Manganese (loose), 16 p.. .. £18 15 0 home 
Plates, #in. (basis) a a. 6: .. ll 0 0 » Silicon, 45 p.c. to 50 p.c. £12 0 Oscale 5/- p.u. 
ge ye ee 1115 6.. AR B0dO ft, » pc. : £17 0 Oscale 6/- p.u. 
wan 122 0 6. 1110 0] ,, Vanadium 12/8 per Ib. 
he fein. 12 5 6. 1115 0 » Molybdenum... : 4/9 per lb. ; 5/- forward 
Un. fin. to ond inel. Titanium (carbon- free) 9d. per Ib. 
6 Ib. per sq. ft. (8-G)... 12 10 0 1210 0 Nickel (per ton) £185 to £190 per ton. 
Boiler Plates, jin. 0 6 12 2 61 Cobalt 8 8/6 to 8/9 per lb. 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, November 10th.) 


CoprER 
RID csc bose) den ash ytas. ce ee oe eo 
Three months .. £39 8 Yto £39 10 0 
Electrolytic £43 10 Oto £45 10 0 
Best Selected Ingots, aja Bir- 
ae Lae £45 53 O 
Sheets, Hot Rolled... ... ... £76 0 O 
Home. Export, 
Tubes, Solid Drawn (basis) ... 124d. 12}d. 
»  Brazed (basis) ... ... 12}d. 124d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0O 
Home. Export, 
Tubes, Solid Drawn, 2/1 Alloy lid. ld. 
os Brazed... .. ; Ea 13d. 13d. 
Tin— 
Cash ... . £192 5 Oto £192 15 0 
Three months ... £191 10 Oto £192 0 O 
SPELTER— 
Cash ... £15 17 6to £16 0 UV 
Three months .. ‘ £16 2 6to £16 3 9 
LeaD— 
Cash ... £17 0 Ot £17 2 6 
Three months... .. “iv 1 ‘Ste zl? 2 6 
Aluminium Ingots (British) .. £100 to £105 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth) — 
Navigation Unscreened 
Hamilton Ell 
Splints 

AYRSHIRE— 
(f.0.b. Ports) —Steam 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam .. i acing 
Unscreened ade lntion 

LorHiaNs— 
(f.0.b. Leith)—Hartley Prime 
Secondary Steam ... oes 


ENGLAND. 


Soutn YorksHire, Hutt— 
B.S.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWOASTLE— 


Export. 
20/6 to 21/6 
21/6 to 22 

24 


21/6 
20/6 to 21/- 
20/6 to 21/6 


19/6 
19 


22/6 to 23/- 
20/6 to 21/- 











Blyth Best 20/— to 23/- 
» Second... ... 21/- 
» Best Small .. 18/6 
Unscreened 21/- to 22/- 
DorHamM— 
Best Gas... 22/6 
Foundry Coke 42/6 to 47/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/—to 29/6 _ 
South Yorkshire 25/6 to 27/6 = 
Seconds ... 22/- to 24/- — 
CARDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large . 25/- 
Best Seconds oé0 25/- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/— to 19/6 
Cargo Smalls... 18/- to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26 /- 
SwansEa— 
Anthracite Coals : 
Best Large 38/- to 41/- 
Machine-made Cobbles.. 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 27/6 to 35/- 
Peas we 25/- to 28/6 
Rubbly Cuim.. 15/— to 16/9 
Steam Coals : 
20/- to 25/- 


Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 39d. 
44d. 


Diesel Oil 

















Nov. 12, 1937 


THE ENGINEER 


551 








French Engineering Notes. 


(From our own Correspondent in Paris.) 
An Employers’ Revolt. 


As the time approaches for an attempt to settle 
the differences between capital and labour on the basis of 
a plan to be submitted by the Committee of Inquiry 
into Industrial Organisation, the relations between the 
two parties are becoming rapidly worse. They have 
broken out in open hostility through an arbitration award 
in respect of an-advance in wages claimed by workers 
in the engineering and metallurgical industries in the 
Paris district. As already explained, the men obtained 
an increase of 8 per cent. some months ago instead of the 
15 per cent. asked for, and last week, following upon a 
further demand for a 15 per cent. rise, the arbitrator 
awarded them 6 per cent. based on conclusions implying 
that higher wages were justified by living costs. The 
unions had endeavoured to put pressure on the arbitrator, 
and, being dissatisfied with what had been accorded to 
them, they decided to protest against the decision by a 
symbolical strike. This policy of intimidation has 
aroused employers to revolt with the result that the 
group of engineering and metallurgical industries in 
the Paris district held a mass meeting on Friday last. 
Until now they have preserved an attitude of con- 
ciliation with a sincere desire to meet the men as far 
as possible, but the intimidation has gone too far, and 
is the work of an extremist movement that is said to 
represent only a minority of workers, although it cannot 
be denied that it is a considerable minority which strongly 
influences the whole working community. Workers come 
easily under its influence when they see that they are 
losing what they had hoped to gain by the labour reforms. 

The attitude of employers at the meeting made it clear 
that they had lost all hope of saving their interests, as 
well as those of the workers, by conciliatory means. 
They summarised their attitude in a statement to the 
effect that an inflation of production costs in consequence 
of repeated increases in wages had caused an abstention 
of buying, growing unemployment, and a failure of 
industrial enterprises; that the financial situation of 
the majority of engineering and metallurgical firms had 
been so seriously compromised by the rigid application 
of labour reforms that it was materially impossible 
to pay higher wages and salaries, and that the agitation, 
intimidation, and threats of strikes during arbitration 
proceedings created an atmosphere of disorder that 
rendered work impossible. Consequently, employers 
will inform the men that, in future, sanctions will be 
applied in all cases of illegality and lack of discipline. 


Collective Contracts. 


When the collective contracts expired in May 
last their renewal would have caused so much trouble 
and disturbance that the Government intervened to 
prolonged them until the closing of the Paris Exhibition. 
The C.G.T. is said to have prepared a new form of national 
contract which will be opposed to the employers’ demand 
for a modification of the existing contracts in order to 
adapt them more satisfactorily to industrial requirements, 
particularly in the method of applying the forty-hours 
week and the suppression of the five days’ week which 
has become almost general. On this, as on other matters, 
the divergences between capital and labour have been 
widening to an extent that appears to put all hope of 
conciliation out of the question. The C.G.T. argued that 
employers could very well increase production with the 
shorter week by improving their equipment of plant 
and machinery. At its suggestion employers accepted the 
constitution of a Committee of Inquiry into Industrial 
Organisation, and the Government gladly laid the onus 
of finding a way out of an apparently inextricable situation 
on that Committee which is expected to have its report 
ready at the end of next week. The Committee is repre- 
sentative both of employers and men, so that if it is able 
to offer suggestions the Government is morally bound to 
adopt them, but it is difficult to see how there can be 
unanimity in view of what is known of reports made to 
the Committee by different Chambers of Commerce 
proposing changes which the men’s unions declare they 
will never accept. The findings of the Committee should, 
in normal procedure, be legalised by decree and embodied 
in collective contracts, the character of which must 
necessarily be entirely different from the contract pre- 
pared by the C.G.T. There are so many elements of 
conflict in the situation that it cannot be allowed to 
continue much longer without causing grave danger to 
the country’s industrial interests. 


The National Railway Company. 


The president of the Compagnie du Nord, 
Baron Edouard de Rothschild, recently gave a valedictory 
address to shareholders when he spoke of the high tradi- 
tions maintained by the Nord Company during the eighty- 
six years of its existence. Down to 1914 the Nord railway 
had continued a progressive policy which made it one of 
the most efficient railways in the world, and after the 
war it rose from the ruins as strong as ever, only to find 
itself drawn into a movement to pool profits with the 
object of making good the deficits of other companies. 
The convention of 1921 was the first measure that 
deprived the company of its complete autonomy. With 
the coming of the economic depression at the end of 1929 
the Government ignored the Convention, and in 1933 the 
combined railway deficit became so serious that the 
Government centralised some of the railway services 
and established a more active State participation in the 
general management. Baron Edouard de Rothschild 
reaffirmed what the companies have always said, namely, 
that the deficit would not have occurred if there had been 
a co-ordination of rail and road transport. Had the 
co-ordination been taken in hand at an early date and 
dealt with seriously in the national interest, there would 
probably have been no necessity for the creation of a 
national railway company, which has, nevertheless, been 
persistently aimed at by Socialist Governments. One 
of the first duties of the national company is to arrange 
for a satisfactory co-ordination of road and rail transport 
on new lines. 





British Patent Specifications.. 

When an tion is led from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of OES southone may be obtained at the Patent Office, 
Sale Branch, 25, S gs, Chancery-lane, W.C.2, 
ls, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


472,014. November 9th, 1936.—BarrLes ror Fire TuBEs, 
Clarke, Chapman and Co., Ltd., and W. A. Woodeson, 
Gateshead-on-Tyne ; and A. Kulhmann, 73, Holtenauer- 
strasse, Kiel, Germany 

This is a device for use in fire-tube boilers for increasing the 
turbulence of the hot gases as they pass through the tubes and, 


N°472,014 








incidentally, providing a means of cleaning the interior of the 
tubes. It takes the form of a spiral strip of metal A terminating 
in a scoop B at the end towards the combustion chamber with a 
handle C bent as shown. The bends in the handle prevent the 
dislodgment of the baffle if a steam jet is used for cleaning the 
tube, while the handle enables the baffle to be used as a scraper.— 
September 15th, 1937. 


PUMPING AND BLOWING MACHINERY. 


471,822. March 16th, 1936.—Link Work, L. E. Cowey, 4, 
High Park-road, Kew Gardens, Surrey. 
Phe mechanism is described 
a link work specially 
site for driving pumps. 
The pump is shown at A and 
the driving crank at B. The 
connecting-rod C works on a 
pin D on the side of a link KE 
that is connected with the 
frame of the machine by two 
links F and G of unequal 
length. As an example of rela- 
tive dimensions, in the case of a 
pump ape. crd having a 4in. 
stroke the centres of the radius 
rods are spaced I in. apart 
(measured parallel to the pump 
plunger), the longer rod 
measures 8in. between its cen- 
tres, the shorter rod 7in., and 
the centre of connection of the 
forked end of the link with the 
plunger rod is spaced 4in. from 
the pivotal centre at the outer 
end of the longer radius rod, 
and l4in. from that of the 
shorter radius rod. All the 
pivots have ball bearings. 
September 13th, 1937. 
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MACHINE TOOLS AND SHOP APPLIANCES. 


472,011. October 28th, 1936.—VARIABLE-SPEED Drive, A. H. 
Stevens, 6-9, Quality-court, Chancery-lane, London, W.C.2. 
This is a driving mechanism for flying shears for cutting off 
strip metal as it is continuously fed forward, in which it is 
desired to vary the cyclic speed of rotation, so that the cutting 
blade A always travels at the same speed as the strip during the 


cut, but for the remainder of the revolution can run at another |. 
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speed in order to vary the spacing of the cuts. The driving 
motor B works the gearing C and an intermediate shaft D 
through a pair of cranks EE. One of these cranks is slotted 
and the other has a roller wrist pin. A corresponding arrange- 
ment of cranks connects the shaft D with the cutter shaft. The 
shaft is mounted in bearings in a housing F which can be moved 
sideways to make it excentric to the other two shafts. The levers 
G Gand cam H are used to clamp the housing securely when it 
has been adjusted into position.—September 15th, 1937. 


472,002. July Ist, 1936.—Ro.iinc STEEL BittEets, The Cargo 
Fleet Iron Company, Ltd., Middlesbrough ; F. P. Clarke, 
Hollingside, Saltburn-by-the-Sea, and T. H. Williams, 
149, Southfield-road, Middlesbrough. 

This is a process for rolling multiple billets side by side from, 
say, a slab of 144in. by Sin. cross section, which will produce 
three billets of 24in. by 2}in. The slab is passed through four 





passes which reduce its cross section successively as shown in 
the sketches. In a fifth pass the rolls are so formed that the 
three billets are sheared apart. For the sixth pass the billets 
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are either turned through a right angle or are operated upon 
by vertical rolls to give them their final form.—September 15th, 
1937. 


471,709. November 24th, 1936. 
—Twist Driius, A. E 
Shiner, 23, Easton- street, 
Rosebery-avenue, London, 
W.C.1. 

This invention relates to 
twist drills of the kind in 
which auxiliary grooves or 
flutes are arranged in the main 
grooves or flutes and intersect 
the normal straight cutting lips 
which are thereby made dis- 
continuous or divided. A claim 
is made for: ‘‘ Twist drills of 
the kind specified in which the 
auxiliary grooves or flutes 
arranged in the main grooves 
or flutes are of dihedral] form, 
and the depth of each auxiliary 
groove or flute increases in a 
direction from its outer limit, 
which is more or less adjacent 
to the periphery of the drill, to 
@ maximum at a position nearer 
to the axis of the drill at a rate 
substantially less than the rate 
at which the depth of the 
auxiliary groove or flute de- 
creases from this position to its 
inner _ limit.’”——September 9th, 
1937. 
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SHIPS AND BOATS. 


472,033. April 8th, 1937.—HuLi Construction, T. C. Tobin 
and F. E. Rebbeck, Harland and Wolff, Ltd., Queen’s 
Island, Belfast. 

This invention aims at reducing the vibration which is some- 
times experienced in the accommodation spaces of passenger 
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ships on account of their proximity to the engine-room. The 
decks, instead of being supported inboard by the usual stan- 
chions, as shown in Fig. 1, are carried by inclined props which 
reach out to the bilge, as shown in Fig. 2.—September 15th, 1937. 


WELDING. 


472,213. December 24th, 1936.—ELrecrric WELDING APPA- 
Ratus, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 

This invention is intended for the precise movement of the 
welding head along a seam to be spot welded. It applies to 
cases where the work pieces are so large that it is more con- 
venient to bring the welding machine to them, rather than move 
the piece about. The welding head is attached to a carriage A 
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which runs on an iron guide B shaped to conform with the weld 
to be made. On the carriage there is a cylinder C which can be 
supplied with compressed air through the valves D and E. The 
piston-rod is attached to an electromagnet F, whiie another 
magnet G is attached directly to the carriage. By the alternate 
energising of the magnets and admission 6f air to the cylinder 
the welding head is moved forward in pre-arranged steps. 
September 20th, 1937. 
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472,010. October 19th, 1936.—WerLpine Metra. ConTAINERS, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

This machine is intended for welding together the two parts 
of a stamped steel container, such as the lining for a beer barrel. 
The two parts A and B are mounted in the chucks C and D and 
are rotated by the motor E through chain gearing. The butt 
weld is made on the atomic hydrogen principle by the head F 
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and is supported on the interior by the arm G, which is intro- 
duced through the bung hole. This head is water cooled and 
also provides a local supply of hydrogen to prevent oxidation 
of the metal at the weld. In order to prevent explosions within 
the vessel a supply of compressed air is provided at H. J isa 
shield to protect the operator from the heat. The various 
movements of the machine are controlled hydraulically.— 
September 15th, 1937. 


472,036. April 29th, 1937.— 
Evectric Arc WELDING, 
The British Thomson-Hous- 
ton Company, Ltd., Crown 
House, Aldwych, London, 
W.C.2. 

In this system of are welding 
the electrode A is continuously 
fed forward by the feed rolls 
BB and at the same time is 
coated with flux by a pump 
connected with the branch C 
of the sleeve D. This sleeve is 
connected with gearing, not 
shown, which feeds it forward 
with the electrode between the 
limits X Y. When the sleeve 
has reached the lower limit it 
is rapidly raised again and 
recharged with flux by the 
pump. The quantity of welding 
paste conveyed from the pump 
at this instant corresponds to 
the annular space which has 
become available through the 
return movement of the sleeve 
and through the feed of the 
electrode. After the annular 
space between sleeve and elec- 
trode has been filled, the sleeve 
with the paste moves uniformly 
with the electrode to the work-piece until it again reaches the 
furthest point.—September 15th, 1937. 
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MISCELLANEOUS. 


472,032. April 2nd, 1937.—Securninc ToGETHER THE Parts 
or sa TrunNION, Eisenwerk Rothe Erde G.m.b.H., 9, 
Tremoniastrasse, Dortmund, Germany. 

It is suggested that this arrangement is especially applicable 
to the trunnions or pivots on the bogies of motor trailers. The 

trunnion is composed of the fixed part A and the movable race B, 
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between which there are the load-carrying balls C. The two 
are prevented from being separated by the wire D pushed into 
appropriate grooves through an opening in the side. The ends of 
the wire are tapered to prevent them jamming in the grooves as 
the trunnion turns, but can be wedged out by a special tool E, 
as shown, if it is desired to separate the two parts.—September 
15th, 1937. 

471,703. October 30th, 1936.—RULED Screens, H. Eckerlin, 

Am Weingarten 12, Frankfurt-am-Main, Germany. 

This invention relates to a process for the production of 
ruled master screens for photo-mechanical reproduction or for 
use as scalea. for carrying out measurements with the aid of 
a microscope or magnifying glass or by direct vision. It has 
been found that a transparent plate can be rendered perfectly 
opaque by covering it with a coating of lead sulphide 
such as is used in the production of mirrors for motor cars), 
even when the coating of lead sulphide is very thin. In the 
process of cutting transparent lines or dots in the lead sulphide 
coating with the aid of a diamond point placed in the ruling 
machine, the diamond tool will always leave traces of lead 
sulphide residues, such as grains or strands, in the transparent 
parts of the plate or screen, even when the tool is microscopically 
perfectly ground so that its surface is perfectly level with the 
plate. According to this invention the aforesaid disadvantages 
are overcome by covering the lead sulphide coating with an 
additional ruling layer consisting of a wax and asphaltum 
solution, such as is customarily employed in the production 
of ruled master screens. As is known, a ruling layer as afore- 


said resists hydrofluoric acid and ferric chloride solution. The 
plate prepared as aforesaid is placed in the ruling machine 
and the diamond tool is then set so that it cuts both coatings 





at the same time so as to produce microscopically sharp trans- 
parent lines or dots. After completion of the ruling, the coated 
platé is immersed in ferric chloride solution, in order to etch 
away any residue of lead sulphide in the ruled transparent 
elements of the plate or screen. The plate is then rinsed in 
water and dried. After drying, the second coating is removed 
from the plate with the aid of alcohol or benzene without 
damaging the lead sulphide coating, whereby a perfectly ruled 
screen is finally obtained in which the opaque elements consist 
of microscopically sharply defined lead sulphide and the trans- 
parent intervals (lines or dots) are entirely glass-clear, i.e., free 
from any light-obstructing residues.—September 9th, 1937. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
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To-pay. 

INST. OF ELECTRICAL ENGINEERS : 

-Nave House, Pilgrim-street, Newcastle-on-Tyne. 
it Affects the Engineer,” J. W. Thomas. 7 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Storey's-gate, S.W.1. 
Informal meeting. ‘“‘ Fabrication by Are Welding,” R. M. 
Gooderham. 6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Annual general meeting. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘“‘ Understanding the Task Instead 
of Measuring it: Work Analysis Without a Stop Watch,” E. 
Hijmans. 7.15 p.m. 

Sarurpay, Nov. 13TH. 

Screntiric Soc. or THE Roya TECHNICAL CoLLEGE.—George- 
street, Glasgow. Film on ‘‘ Production of Ford Cars at Dagen- 
ham.” 7.30 p.m. 


N.E. StupENts’ SECTION: 
* Law as 


Monpay, Nov. 15tTH. 

Inst. or ELECTRICAL ENGINEERS : SOUTH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. “ Street Traffic Signals,” F.G. Tyack. 7 p.m. 

Turspay, Nov. 167TH. 

Hutt CHEMICAL AND ENGINEERING Soc.—Municipal Tech- 
nical College, Park-street, Hull. ‘‘ Air Conditioning,’’ R. E. W. 
Butt. 7.45 p.m. 

ILLUMINATING ENGINEERING Soc.—2, Savoy-hill, W.C.2. 
“‘ Lighting for Special Industria! Processes,” S. Anderson and 
W.R. Stevens. 7 p.m. 


Inst. or Crvit ENGINEERS.—Great George-street, West- 
minster, 8S.W.1. “‘ Dover Train Ferry Dock,’’ George Ellson, 
6 p.m. 


SoutH WaLEs AND MoNnMOUTH- 


Inst. oF Crvit. ENGINEERS : 
Address by 


SHIRE Assoc.—-Royal Metal Exchange, Swansea. 
the Chairman, A. A. Fordham. 6.30 p.m. 

Inst. or Exectricat ENGINEERS: NortrH MIDLAND 
SrupEnts’ Section.—Hotel Metropole, King’s-street, Leeds. 
Problems’ Night. 7.15 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘‘ Industrial Accidents,” 
H. H. C. Thomas, E. Royal, and C. A. Oakley. 7.30 p.m. 
Albemarle-street, W.1. ‘The Astro- 
5.15 p.m. 


Royat Iwst.—2], 
nomical Universe,’’ Sir James Jeans. 
SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field. ‘* Some Aspects of Impact Testing,” Dr. L. W. Schuster. 
7.30 p.m. 
WEDNEsDAY, Nov. 17TH. 

CHARTERED Surveyors’ Inst.—12, Great George-street, 
S.W.1. ‘“ The Scientific Use of Concrete and its Effect on the 
Cost of Construction, and Vibration in Concrete,” P. H. Mangin. 
8 p.m. 

Inst. oF British FOUNDRYMEN: LANCASHIRE BRANCH. 
Joint meeting with the Manchester Metallurgical Soc. Con- 
stitutional Club, St. Ann’s-street, Manchester. ‘‘ Modern 
Views of Cast Iron,’’ Dr. A. L. Norbury. 7 p.m. 

Inst. or Crvit ENGINEERS: Assoc. oF LONDON STUDENTS.— 
Great George-street, Westminster, S.W.1. “‘ The Workability 
of Concrete,”” A. R. Collins. 6.15 p.m. 

Inst. or Crviz ENGINEERS: MANCHESTER AND DistTRICT 
Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. “Clay as a Foundation Material,” 
G. A. Lord. 6.45 p.m. 

Inst. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION.— 
Savoy-place, W.C.2._ Chairman’s address, J. L. Eve. 

Inst. oF Metats: MANCHESTER METALLURGICAL Soc.— 
Constitutional Club, St. Ann’s-street. ‘“‘ Modern Views of Cast 
Iron,”’ A. L. Norbury. 7 p.m. 

Newcomen Soc.—Inst. of Civil Engineers, Great George- 
street, S.W.1. Annual general meeting. ‘‘ The Hay Railway,” 
Captain E. B. Ellison. 5.30 p.m. 


TuHurspay, Nov. 181. 

British WaTERWoRKS Assoc.—Agricultural Hall, Islington, 
N. ‘“‘ Water Supply and Town Planning,” G. H. Thiselton- 
Dyer; ‘“‘The Weather and Water Supply,” E. C. Bilham. 
1l a.m. Afternoon session. ‘‘ The Possibilities of the Lower 
yreensand as a Source of Water Supply for Greater London,” 
H. Dewey ; ‘‘ Some General Principles Involved in the Corrosion 
and Protection of Water Mains and Services,’ Dr. W. H. Vernon 
and Dr. F. Wormwell. 3 p.m. 


Inst. oF ELscrricaL ENGINEERS.—Savoy-place, W.C.1. 
“‘ Electrification of the Paris-Orleans and Midi Railways,” A. 
Bachellery. 6 p.m. 


Section.—L.C.C. 


Inst. oF MartIngE ENGINEERS: JUNIOR 
“The 


School of Engineering and Navigation, Poplar, E.14. 
Future of the Diesel Engine,” W.S. Burn. 7 p.m. 

RoyaL ArronavticaL Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ The Take-off Problem in Modern Air- 
craft Design,’ H. F. Versey. 6.30 p.m. 


Tuurspay, Nov. 18TH, anp Fripay, Nov. 19TH. 


CHemMIcAL ENGINEERING GrRouPp.—King’s College, Strand, 
W.C.2. Conference on Jointing and Packing. 


Fripay, Nov. 19TH. 

Inst. oF Crvit ENGINEERS : GLascow Assoc. or STUDENTS.— 
The Institution of Engineers and Shipbuilders in Scotland, 36, 
Elmbank-crescent, Glasgow. ‘‘ The Boulder Dam,” illustrated 
by film and lantern slides. 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : 
Srection.—Savoy-place, W.C.2. ‘‘ Frequency Control 
Measurement of Radio Waves,” N. C. Rolfe. 6.30 p.m. 

Inst. or MecnanicaL ENGINEERS.—Storey’s-gate, 8.W.1. 
* The Mechanics of Flame and Air Jets,” R. F. Davis. 6 p.m. 


Lonpon STuDENTS’ 
and 





or ENGINEERS.—39, Victoria-street, S.W.1. 
“Recent Technical Developments in the Art of Recording 
Sound for Moving Pictures,”’ W. Harris. 7.30 p.m. 

Nortu-East Coast lyst. oF ENGINEERS AND SHIPBUILDERS. 

Mining Inst., Newcastle-on-Tyne. ‘‘ Boiler Maintenance and 
Repairs in Cargo Steamers,”’ L. P. Wilson, 6 p.m. 

Saturpay, Nov. 20TH. 

Inst. or Crvit ENGINEERS: Assoc. oF LONDON STUDENTS. 
Visit to the improvement and extension works at the Royal 
Docks, Port of London Authority. 


Juntor Inst. 


Monpbay, Nov. 22Nnb. 

Inst. or EtxcrricaL ENGINEERS.—Savoy-place, W.C.2. 
‘Recent Developments in Electric Welding,” J. A. Dorrat. 
7 p.m. 

Inst. OF MECHANICAL ENGINEERS : GRADUATES’ SECTION. 
Storey’s-gate, S.W.1. ‘Laundry Machinery,” F. D. Turvill. 
6.45 p.m. 

Nov. 23Rb, 
NEWCASTLE-UPON-TYNE Assov. 
** Notes on an Arbitra- 


TUESDay, 

Inst. OF CIVIL ENGINEERS : 
—Bolbec Hall, Newcastle-upon-Tyne. 
tion Case,”’ James Mitchell. 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : NORTH MIDLAND CENTRE. 

Hotel Metropole, Leeds. ‘‘ Rural Electrification,” J. 8. 
Pickles. 7 p.m. . 

[RON AND Street Inst.: SHervieLy Districr.—Joint meeting 
with the Sheffield Metallurgical Assoc., the Sheffield Soc. of 
Engineers and Metallurgists. The Metallurgical Club, 198, 
West-street, Sheffield. ‘‘ The Mechanism of Nitride Hardening,” 
M. 8. Fisher and Z. Shaw; ‘“ Further Experiments on the 
Nitrogen Hardening of High-chromium and Austenitic Steels,” 
B. Jones; ‘‘Some Alloys for Use at High Temperatures : 
Part LV, The Constitution of the Alloys of Nickel, Chromium, 
and Iron,” C. H. M. Jenkins, E. H. Bucknall, C. R. Austin, and 
G. A. Mellor, 7.30 p.m. 

WerpbNeEsDay, Nov. 24TH. 

Inst. oF Civit. EN@IneERS.—Great George-street, West- 
minster, S.W.1. Informal meeting. ‘‘ The Education and 
Training of the Engineer to Meet Modern Requirements,”’ intro- 
ducer, Prof. J. F. Baker. 6 p.m. 

Inst. or Civit ENGINEERS : NEWCASTLE-UPON-TYNE Assoc. 

Stockton-on-Tees Co-operative Society's Café, Wellington- 
street, Stockton-on-Tees. ‘‘ Motor Roads and the Transport 
Problem,” Edwin Lomax. 7 p.m. 

Lxst. or Locomotive ENGinerrs.-—-Inst. of Mechanical Engi 
neers, Storey’s-gate. S.W.1. “The Hammer Blow with Axle 
Hung Electric Traction Motors,” H. G. McClean. 6 p.m. 

Inst. oF MecHANICAL ENGINEERS: YORKSHIRE BRANCH. 
University, Sheffield. ‘‘ The Training of Personnel for Industry,” 
A. P.M. Fleming. 7.30 p.m. 


Inst. or Merats: Lonpown Lovat Srction.--Thames House, 


Millbank. Supper dance. 7.30 p.m. 
Tuurspay, Nov. 257n. 
Inst. or Civit, ENGINEERS: BIRMINGHAM AND DiustTRivcr 


Assoc.—James Watt Memorial Inst., Great Charles-street. 
Birmingham. Discussion on the work of the Institution Research 
Committee, to be opened by A. H. Naylor. 


Inst. or Crvin. ENGINEERS: YORKSHTRE Assoc... -Hotel 
Metropole, Leeds. ‘* Middle-level Pumping Station,’ R. G. 
Clark. 7.30 p.m, 

Inst. oF Evgcrricat. ENGINEERS.-Savoy-place, W.C.2. 


‘* Seientifie Activities of the Late Hon. Sir Charles A. Parsons.” 


6 p.m. 


Inst. or Fue..—Junior Inst. of Engineers, 39, Victoria- 
street, S.W.1. “‘ The Ignition of Fuel on Grates,” a symposium. 
6 p.m. 

Inst. oF MecHANICAL ENGINEERS: NoRTH - WESTERN 
Brancu.—Engineers’ Club, Albert-square, Manchester. ‘“* The 


F. W. Lanchester. 
Fripay, Nov. 267TH. 

ENGINEERS * NORTHERN IRELAND Assoc. 

Annual dinner. 

SoutH WALES aNnbD MonMouUTH- 

to the Engineering Exhibition. 


Gas Engine and After,” 7.15 p.m. 


Inst. oF Civil 
Grand Central Hotel, Belfast. 

Inst. or Civit ENGINEERS : 
SHIRE Assoc.-—Formal visit 
Greyfriars Hall, Cardiff. 

Inst. OF MARINE 
Annual conversazione. 


ENGINEERS.—-Grosvenor House, W.1. 


7.30 p.m. 


Juntor Inst. or ENGIneEERS.—39, Victoria-street, S.W.1. 
*« 4 Waterworks in China,” F. W. G. Clark. 7.30 p.m. 
MANCHESTER Assoc. oF ENGINEERS.~-—Engineers’ Club. 


Albert-square, Manchester. ‘‘ The Manufacture of Tin Boxes.’ 
A. L. Stuckbery. 7.15 p.m. 

Screntiric Soc. or THE Royat TECHNICAL COLLEGE. 
street, Glasgow. ‘‘ Electric Discharge Lamps,” M. 


7.30 p.m. 


George- 
W. Hime. 
Nov. 277TH 
Inst. or Civit ENGINEERS: GLASGOW Assoc. OF STUDENTS. 
Visit to the Dunwan reservoir, Eastwood and Mearns water- 


SATURDAY, 


works. 
Monpay, Nov. 297TH. 

ENGINEERS’ GERMAN CrrcLe.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Stand und Entwicklung des Deutschen 
Kraftwerksbaues,” Dr.-Ing. Schult. 6 p.m. 

Hutt CHemMicaL AND ENGINEERING Soc.—-Municipal Tech- 
nieal College, Park-street, Hull. ‘‘ Hydrogenation with special 
reference to Products Obtainable,”’ F. A. Williams. 7.45 p.m. 

Lxst. oF ELecTRicaL ENGINEERS : SourH MipLanp CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. ‘‘ Modern Systems of Multi-channel Telephony on 
Cables,’ Colonel A. S. Angwin and R. A. Mack. 7 p.m. 

Tuespay, Nov. 30TH. 

Inst. or Civi. ENoingers.—Great George-street, West- 
minster, S.W.1. ‘‘ The Design and Operation of the Coleshill 
Sewage Disposal Works of the Birmingham Tame and Rea 
District Drainage Board,” F. C. Vokes. 6 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Huau J. Scorr anp Co. (Belfast), Ltd., A.C. and D.C. motor 
and dynamo manufacturers, have opened a branch office and 
stock depét at 24, Fountain-street, Manchester, 2. 

Dr. L. B. Hunt, M.Se., A.M.I.A.E., for the past 2} years 
Editor of The Metal Industry, has resigned to take up an appoint- 
ment as technical manager of Mallory Metallurgical Products, 
Ltd., Croydon. 

Mr. Stuart CaMPBELL has been appointed to the staff of 
British Timken, Ltd., Birmingham. After a training period in 
England and America, he will act as resident service engineer 
for the company in Australia and New Zealand. 

Tuos. W. Warp, Ltd., inform us that they have purchased 
the works and plant, but not the goodwill, of the Haslam 
Foundry and Engineering Company, Ltd. No decision has 
yet been reached by the new owners as to what is to happen 
to the works. 
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A Seven-Day Journal. 


R.A.F. Equipment Depot near Cheltenham. 


Ln a Journal note of November 5th we referred to 
the protest of the Gloucester and Cheltenham muni- 
cipal authorities against the proposal of the Air 
Ministry to construct an equipment depot at Bishop's 
Cleeve on some of Britain’s most fertile land, when at 
Quedgeley, near Gloucester, there was already a site 
which during the war was utilised for a munitions 
depot, and was provided with railway sidings, canal 
access, sewerage, and electricity, and good road 
facilities. In reply to a question in the House of 
Commons on Wednesday, November 10th, the Under- 
Secretary for Air stated that the decision to establish 
an equipment depot at Bishop’s Cleeve was arrived 
at after careful consideration of the strategic and other 
requirements involved, and after a thorough investi- 
gation of a possible alternative site at Quedgeley. 
The land at Quedgeley used during the war for 
munition purposes would have accommodated only 
a very small part of the depot, and the acquisition of 
as much (and as valuable) agricultural land, namely, 
hetween 250 and 300 acres, would have been involved 
as at Bishop’s Cleeve. The provision of railways, 
other communications and. electricity could be as 
vasily and cheaply provided at Bishop’s Cleeve as at 
Quedgeley. On the other hand, there were objections 
from Jandowners at Quedgeley and none at Bishop’s 
Cieeve, and further delay in the provision of adequate 
storage for new equipment could not be justified. He 
could hold out no hope that this decision would be 
rescinded. In view of the reply, notice was given by 
a member of the House that the matter would again 
be raised. 


£2,000,000 London Road Schemes. 


On Tuesday, November 16th, the London County 
Council considered the report of its Highways Com- 
mittee, recommending that there should be put in 
hand two important road improvement schemes for 
which powers were obtained in the last session of 
Parliament. One of these schemes provides for the 
widening of Notting Hill-gate to a width of 865ft. 
between Kensington Palace-gardens and Ladbroke- 
terrace, and for widenings of the south end of Pem- 
bridge-road to about 70ft. and of the northern end of 
Church-street to 65ft. The gross estimated cost of 
this scheme, including property acquisition and the 
cost of rehousing the people who will be displaced, is 
£1,260,000. It is anticipated, however, that recoup- 
ment from the sale of surplus land, &c., will reduce 
the cost to £1,174,000. The scheme includes the con- 
struction of a new interchange station to take the 
place of the two existing underground railway stations 
in Notting Hill-gate. The other scheme, which is 
estimated to cost £877,000 gross, £807,000 net, is 
for the construction of a new street, 98ft. in width, to 
link up Marylebone-road with Harrow-road. The new 
street, which forms part of the Western-avenue 
extension scheme, will commence at the junction of 
Marylebone-road and Cosway-street, and run into 
Edgware-road opposite to Harrow-road. It is also 
proposed to widen Marylebone-road to 98ft. between 
Seymour-place and Cosway-street, and Edgware- 
road to 80ft. between Praed-street and Harrow-road. 
The Minister of Transport has agreed to make a grant 
from the Road Fund of 60 per cent. of the net cost of 
each of the schemes. 


Institution of Mechanical Engineers, 
N.-E. Branch Dinner. 


‘THE annual dinner of the North-Eastern Branch 
of the Institution of Mechanical Engineers took place 
on Friday evening, November 12th, at the Royal 
Station Hotel, Newcastle-upon-Tyne, under the 
chairmanship of Lieut.-Commander FE. R. Micklem, 
R.N. (ret.). The principal guest of the evening was 
Vice-Admiral Sir Reginald Henderson, Third Sea 
Lord, and Controller of the Navy, who proposed the 
toast of ** The Institution of Mechanical Engineers.” 
In the course of his speech Sir Reginald said that, 
not counting the vessels below the destroyer class, 
the Admiralty had no less than 3,000,000 S.H.P. on 
order, of which the Tyne, with its large capacity, 
had secured about one-third. Sir John Thornycroft, 
the President of the Institution, replying to the toast, 
said that the work of engineers was of the highest 
importance, not alone for naval shipbuilding, but for 
the ever-increasing part played in the economic life of 
the country by the things they designed and made. 
He referred to the difficulty now being experienced 
in finding men who were wanted to take the key 
positions in the new factories and extensions in 
connection with the rearmament scheme. The work 
of the Institution in connection with National Engi- 
neering Certificates was, he said, of great importance, 
and in view of the shortage of marine engineers it 
had been decided that holders of the National 


of the Board of Trade examinations, thereby speeding 
up the supply of qualified men. Referring to the 
presence of the Third Sea Lord, Sir John said that 
at any rate since the days of the late Lord Fisher 
there had been no one so accessible to the heads of 
various firms as Sir Reginald, who had been always 
ready to take steps in order to overcome difficulties 
and to co-ordinate production in different parts 
of the country. Engineers and shipbuilders were also 
grateful, for the Admiralty had shown its willingness 
to assist builders in keeping their connections with 
foreign countries. The toast of “ Industries of the 
Area ’’ was proposed by Alderman Gilbert Oliver, 
the Lord Mayor of Newcastle, and Commander Sir 
Charles Craven, the chairman of Vickers-Armstrongs, 
Ltd., responded. He said that some 18,000 people 
were now employed at the firm’s Tyneside shipyard 
and engineering works. If employers and employed 
pulled together as they had done during the last four 
years, then there need be no anxiety about the future 
of the North-Eastern area of England. 


Serious Fog Accidents. 


In a note which appeared in our last issue we 
referred to the study of fog operation conditions 
recently made by the operating staff of the London, 
Midland and Scottish Railway Company, which 
suggested that fog during the coming winter will in 
all probability be worse than that of last year. Fog 
was widespread over the country on the early morn- 
ing of Tuesday, November 16th, when the L.M.S. 
express from Perth to Euston, the “ Royal High- 
lander,” ran into the rear of the “‘ Night Scot,”’ which 
was standing at a signal about a mile outside Crewe 
Station. A horse-box which was at the rear end of 
the ** Night Scot ’’ was smashed. Several passengers 
and railway workers were slightly injured, and 
received hospital attention at Crewe. On the after- 
noon of the same day a tragic aeroplane accident took 
place near the Steen aerodrome at Ostend, which was 
enveloped in a severe fog which extended far along 
the Channel coast. The air liner involved was one of 
the Junkers “‘ J.U. 52” type aircraft, in the service 
of the Belgian Sabena Company, which was equipped 
with petrol engines. In endeavouring to land, the 
pilot collided with the chimney of a brickworks near 
the aerodrome. The impact demolished the top of 
the chimney, one wing of the aeroplane was torn off, 
and the liner crashed and burst into flames. It is 
with deep regret that we have to record the death of 
eleven persons in this disaster, including the Prince 
of Hesse and his family, who were on their way to 
London to attend the wedding of Prince Louis of 
Hesse and Miss Margaret Campbell Geddes, the 
daughter of Sir Auckland and Lady Geddes. 


New Aerodrome at Le Bourget. 


On Friday, November 12th, the new civil aerodrome 
at Le Bourget, near Paris, was formally declared open 
by the President of the French Republic. The size 
of the aerodrome has been increased from about 
500 to 800 acres, which has rendered possible an 
increase in the length of the principal landing line 
from 1300 to 2750 yards. The new airport building 
has a length of 250 yards and a breadth of 45 yards. 
It is of modern reinforced concrete design, and is 
remarkable for the amount of glass used in its con- 
struction. The large waiting-room and the top 
terrace are available to the public, and give an oppor- 
tunity for watching the arrival and departure of aero- 
planes. Around the control tower, which rises from 
the centre of the building, are the names and coats 
of arms of the principal European capitals. The 
accommodation in the new building comprises the 
air companies’ offices, airport control offices, a hotel, 
a post-office, police and passport office accommoda- 
tion, and a weather bureau. Along a terrace over- 
looking the aerodrome a large restaurant has been 
constructed. The technical equipment includes the 
latest aerodrome lighting system, with luminous 
landing lines, and a wireless control system for use 
in making blind landings. In a h made at the 
opening ceremony, Monsieur Pierre Cot, the French 
Minister for Air, said that there had been a remarkable 
increase in the number of passengers carried by the 
French Air Lines. In 1920 the number was 1379, 
in 1932 36,892, and in the first half of 1937 83,000. 
In 1920 they had carried 29,458 tons of merchandise, 
in 1932 605,188 tons, and in the first ten months 
of 1937 825,000 tons. For postal matter, the com- 
parable figures were 6320, 442,000, and 870,000 tons. 


A New Thames Tunnel. 


Av the meeting of the London County Council, 
held on Tuesday, November 16th, the Council decided 
to seek powers in the next session of Parliament for 
the construction of another tunnel at Blackwall to 


and Rotherhithe tunnels. In its report, the Highways 
Committee stated that the need for further facilities 
for cross-river traffic east of Tower Bridge had been 
under consideration for some time past, and that, 
after examining various proposals, it had formed the 
opinion, with which the Minister of Transport fully 
agreed, that the duplication of Blackwall Tunnel was 
most urgently needed. The gross estimated cost of 
the scheme submitted by the Committee is £3,088,000 
(net estimated cost, £2,983,000). It provides for the 
construction of a new tunnel, for vehicular traffic only, 
about 800ft. downstream from the present Blackwall 
Tunnel, with a carriageway 20ft. in width—4ft. wider 
than that in the old tunnel. When the new tunnel 
is built, one-way traffic arrangements will be put into 
operation, the new tunnel being used by south-bound 
traffic and the existing tunnel by traffic proceeding 
northwards. The scheme also includes provision for 
the construction of adequate approaches to the new 
tunnel. On the north side a roundabout will be con- 
structed north of East India Dock-road, and from 
this roundabout a new open approach, passing by 
subway under East India Dock-road, will be formed. 
A new approach road will also be provided from East 
India Dock-road. On the south side of the river the 
tunnel will reach surface level near the northern end 
of Ordnance-road, and it is proposed that a new street 
shall be constructed on the east side of the open 
approach to the existing tunnel and that Tunnel- 
avenue shall be widened as far as Weetman-street. 
The Minister of Transport has stated that he is pre- 
pared to make a grant of 75 per cent. of the cost of 
constructing the tunnel and 60 per cent. of the cost of 
the approaches. 


Speed on the North Atlantic. 


AN interesting ceremony took place in the French 
liner ‘‘ Normandie,” on Monday of this week, 
durin the crossing from Southampton to Le Havre, 
when the Hales Blue Riband Trophy for the fastest 
crossing of the North Atlantic was presented to the 
commander of the “ Normandie”’’ by Sir Malcolm 
Campbell, the holder of the world land speed record. 
In thanking Sir Malcolm for making the presentation, 
Monsieur Pierre de Malglaive, resident director of 
the French Line in Great Britain, said that while the 
owners of the ‘‘ Normandie ” felt a justifiable pride 
in the fine performance of the ship, they would not be 
worthy of the public confidence and trust reposed 
in them by the passengers if the trophy was to be 
merely the symbol of a race. They would, he said, 
never dream of permitting any race between ships of 
the ocean, and none of their captains would assume 
responsibility for one. The only fight Monsieur de 
Malglaive said was against the elements. Everyone 
was engaged in concentrating all the resources of 
human energy on making sea-going safer, more com- 
fortable, and speedier. Uppermost in all minds was 
the safety of the thousands of passengers which they 
carried. It was in that spirit that the French Line 
would keep the Hales Blue Riband Trophy until 
another North Atlantic record took it from them. 


The New Electricity Bill. 


In a Journal note of July 30th we made reference 
to the Government’s proposals for the reorganisation 
of the electricity industry, and gave in outline the 
proposals discussed by Mr. Leslie Burgin, the Minister 
of Transport, with members of the House of Commons. 
On Tuesday, November 16th, the Minister of Trans- 
port received a deputation from the Convention of 
Royal Burghs in Scotland. The deputation was given 
to understand that in all probability the schedule of 
possible groupings will not figure in the Government's 
new Bill. That Bill is likely to take the form of a 
general measure, which will authorise the Electricity 
Commissioners to prepare schemes for submission to 
Parliament in the form of Provisional Orders after a 
local inquiry. In this way it is hoped that any under- 
taking which may consider itself to have been 
unfairly treated will be in a position to lay its case 
before both Houses of Parliament before the Pro- 
visional Order has been confirmed. <A further deputa- 
tion representing the smaller undertakings waited 
upon Mr. Burgin at the House of Commons on 
Tuesday evening. The three points which were 
emphasised by the deputation were, that in the matter 
of compensation the publicly-owned undertakings 
must be treated in the same way as private firms : 
that an assurance should be given that the setting 
up of boards with paid stafis would not prevent 
reductions in charges for electricity ; and that the 
fear that possible grievances would not be so effec- 
tively dealt with by a regional board as by a local 
undertaking should be allayed. The general impres- 
sion seems to be that good progress is being made 
with the Bill, which, it is hoped, will be ready in text 
form before the Christmas recess, thereby giving 
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plenty of time for the discussion of the proposals. 
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HIGHWAY BRIDGES IN AMERICA 


(For description see opposite page.) 
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SINGLE-SPAN PLATE GIRDER BRIDGE OVER FOUR LANE ROAD 
THREE-SPAN BRIDGE OVER FOUR LANE ROAD IN ILLINOIS 
BIXBY CONCRETE ARCH BRIDGE ON CALIFORNIA COAST BOULEVARD 


TOBIN STEEL TRUSS BRIDGE OVER FEATHER RIVER . 
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American Highways and Highway 
Practice. 


By E. E. R. 


No. 
(Continued from page 


HILE concrete is used very extensively for 
paving roads, it is by no means used exclusively. 
Brick and a great variety of bituminous compositions 
and combinations have been laid on a very large 
mileage. 
Brick PAVEMENT FoR Roaps. 

Paving of vitrified brick—as used extensively 
in street work—has been applied on some 5300 miles 
of public highway, both as new construction and as 
new surfacing on worn concrete or other original 
pavement. Brick road construction as used on the 
State highways of Ohio has been illustrated on 
page 399 (ante), and a view of a brick-paved road is 
shown in Fig. 35. 

On main roads the brick is Jaid usually on a concrete 
base, with a cushion course of sand, sand and cement, 
granulated slag or asphaltic mastic having a thick- 
ness of about jin. The joints are filled usually with 
a hot bituminous composition, although cement 
grout is also used. As the bituminous filler must be 
of low ductility, there has been the objection that 
any of the material left on the pavement is slippery, 
especially when wet. To eliminate this valid objec- 
tion a modern development is to brush or spray 
a coating of whitewash or calcium chloride and 
starch on the pavement before the filler is applied. 
This coating prevents adhesion of any asphalt on 
the surface, so that when the asphalt has cooled it 
can be cut or removed by a special form of hoe. 
This excess asphalt is melted and used again. 

A large proportion of the paving brick now used 
is of the so-called “ vertical fibre ’’ type, or brick 
so made that the width and length are determined by 
the die of the machine, while the depth is determined 








Fic. 35—BRICK PAVED ROAD 


by the spacing of the wires in the cutter. In this way 
the top and bottom are of slightly rougher texture 
than the sides. As the homogeneous column of clay 
has no fibre, the term is meaningless, but has become 
an accepted definition. Another development is 
the de-airing of the clay, which gives greater density 
and weight and improves other physical properties. 
As yet, however, this has not become an. accepted 
commercial’ or manufacturing process. Experi- 
mental trial has been made of reinforced brickwork 
slabs, composed of brick united by cement filler 
and having steel remforcing rods. Bricks of contrast- 
ing colours are used for marking traffic lanes. 

Standardisation of paving brick, by co-operation 
between the Government Bureau of Standards and 
the heads of the paving brick and road-building 
industries, has greatly reduced the number of sizes 
of the brick. Thus, in 1921, there were some sixty-six 
different types and sizes, while at present there are 
four standard sizes, as listed in the accompanying 
table. All of these have side and end lugs to form 
open joints of uniform width, and nearly 75 per cent. 
of those shipped in 1936 were of the so-called 
** vertical fibre ” type : 

Standard Paving Brick, United States. 


Repressed 
Type. lug brick. Vertical fibre lug brick. 
in. in. in. in. 
Depth ... 4 | ee 34 
Width eet ile 4 4 
REE cs, GS, sis ee 8} 8} 


In the construction of brick pavement, standard 
specifications provide that bricks must break joint 
at least 3in., and that each course is in such alignment 
as not to deviate more than }in. in a width of 20ft. 
At intervals of 15ft. the courses must be lined at right 
angles to the kerb. After the final rolling the surface 





TRATMAN. 
VI. 
526, November 12th.) 


is tested with a profile meter, or a l0ft. straight 
edge parallel with the kerb, and any deviation of 
more than jin. from the true surface must be 
corrected. A rather novel idea or older idea revived 
is the laying of the brick in longitudinal instead of 
transverse rows, the 84in. length being parallel with 
the kerbs. With the narrow steel-tired wheels of 
horse-drawn vehicles, such joints would be a decided 
disadvantage, but with pneumatic rubber tires the 
conditions are very different. So far, however, this 
practice is rather experimental. In brick paving 
there is little opportunity for the use of machinery 
in laying the pavement itself, the nearest approach 
being the use of inclined roller conveyors to deliver 
the brick from the side of the road to the bricklayers, 





instead of having them carried by hand. A templet 





of the base course, and is well bonded with the asphalt, 
thus keying the latter to the stone base. At the same 
time this upper layer of stone is not large enough to 
prevent penetration of the next coat of asphalt. The 
seal coat of asphalt is spread at the rate of ? gallon 
per square yard, and then covered with stone of 
Zin. to gin. size. Rolling at intervals of about a week 
is the final operation. 

Another Rhode Island highway, with 20ft. pave- 
ment, has a foundation of 12in. to 24in. of gravel, 
a base course of 3in. stone, 6}in. thick, and a wearing 
course of 2in. trap rock, 24in. thick. The base was 
placed in two layers, each filled with sand or stone 
dust, bound with water and compacted by a 10-ton 
roller. Then the trap rock was spread and rolled to 
form a mechanical bond. The first coat of asphalt 
was covered with fin. trap rock chips and rolled. The 
second coat was covered with }in. stone chips, and 
then broomed and rolled. 

Bituminous surfaced roads in Indiana have a 
1}in. compacted base of jin. to 1}in. limestone, and 
a surface coat, #in. thick. The base course is placed, 
spread, and levelled by machine ; then rolled with a 
5-ton roller, followed by a 10-ton roller. Then the 
fin. top course of rock asphalt is spread at the rate 
of 52 lb. per square yard, and is rolled and trimmed 
to shape five times, while additional asphalt is added, 
making a total of 58 lb. to 60 lb. per square yard. 
The asphalt machine had a storage hopper, and a 








FiG. 36—TEMPLET FOR TESTING SURFACE OF BRICK PAVING 


for locating irregularities in the surface of finished 
pavement is shown in Fig. 36. 


BirumMinous HiGgHway PAvINc. 


Bituminous pavement is used in a wide variety 
of types and compositions, largely for roads of light 
and moderate traffic, but also for main roads of 
heavy traffic. Like brick, it is used also as a new 
surfacing for old and worn concrete or other pave- 
ment. For new paving its base course may be of 
mixed coarse and fine aggregate, or constructed 
in two courses, the first being rolled to such thickness 
that the top course will be about 4in. thick for a total 
base course of 8in. or more. Stone or crushed gravel 
or slag may be used, sometimes with a telford founda- 
tion of large stones. Surface coats vary from lin. 
to 3in. in different types of paving, and a variety of 
machines are used for mixing and spreading the 
bituminous concrete or the bituminous surfacing 
or top course. Including the various kinds of 
bituminous paving—bituminous macadam,__bitu- 
minous concrete, and low-cost bituminous com- 
positions—-but exeluding mere surface treatment, 
such paving aggregates some 70,000 miles of road. 

Bituminous macadam has been used on some 
250 miles of the State highways in Rhode Island, 
even though motor trucks form a considerable per- 
centage of the traffic. Since this surface is flexible 
and will follow any subsidences, whether extended 
or in small pockets, it is essential to provide a strong 
and solid foundation. Thorough study of and appro- 
priate treatment of local soil conditions are important 
preliminaries in each case. Soft and wet ground is 
removed and drains are provided where necessary. 
A telford base of field stone may be laid, and if the 
soil is such as is likely to work up through this 
base, a gravel blanket may be applied before the 
stone is placed. 

Upon the prepared foundation rolled and dressed 
to the prescribed shape of cross section is laid a base 
course of broken rock, lin. to 2}in. in size, with 
a thickness of 3in. to 5}in., according to foundation 
conditions and traffic density. This base is rolled 
with 10-ton rollers, while fine material is spread at 
the same time to work into the voids. It is not allowed 
to fill the joints to the top, so that the finished surface 
is left rough. A layer of crushed stone of l}in. to 
2hin. size is then spread and is rolled to a maximum 
thickness of 2}in., as with greater depth the penetra- 
tion of the binder is ineffective. 

Asphalt at 300 deg. to 350 deg. Fah. is then applied 
at the rate of 1} gallon per square yard, by mcans of 
a tank truck fitted with perforated distributing pipes. 
Behind this is spread stone of in. to lin. size. Rolling 
is continued at a rate not exceeding 150 square yards 
per hour until this stone is worked into the voids 


screw conveyor extending across the 20ft. width of 
pavement ; also a screed, a tamper, and a 45 H.P. 
petrol engine. It travelled at about 17ft. per minute, 
and the completed road averaged ahout one-tenth 
of a mile per hour. 

To ensure satisfactory construction work 
reliable pavements, detailed specifications cover the 
quality and preparation of the asphaltic materials 
and the methods of application and treatment. 

Bituminous or asphaltic concrete, prepared at a 
central mixing station, has been employed to some 
extent. For surfacing a Michigan road, the old gravel 
paving was dressed to shape and given an asphalt 
prime coat applied by a pressure distributor at the 
rate of one-third of a gallon per square yard. On this 
was a 2}in. base course, and a lin. top course shaped 
to a parabolic crown of I}in. for the 20ft. width. 
The binder or bottom course was placed and spread 
by spreader boxes of 2000 Ib. capacity. Similar boxes 
for the top course were of 1500 lb. capacity in order 
to prevent balling of the machine by the limestone 
filler dust. The two mixtures were as shown in the 
accompanying table : 


Bituminous Pavement Proportioning. 


and 


Weight for 


Per cent. 2000 Ib. 
batch. 
Ib. 
Base course mixture 
Stone, l}in. to fin. pee 36°5 .. 730 
Stone, fin. to No. 10 mesh 36-5) 2 cf RD 
Sand... ot ei ab cas | aegis 440 
Abele. avin of ie ee 
Weight for 
Per cent. 1500 Ib. 
batch, 
Ib. 
Top course mixture— 
Stone, fin. to fin. ... 10-0 150 
Stone, fin. to fin. ... ... ... 45°0 675 
OO EE ee 489 
Limestone dust : 6-6 a9 
Asphalt = 5-8 87 


At the mixing plant asphalt from railway tank 
cars was pumped to a storage tank and thence as 
required to two heating kettles of 1500 gallons 
capacity, in which the material was kept at 350 deg. 
Fah. Stone and hot sand were mixed dry before 
application of the asphalt, a time lock preventing the 
asphalt being applied until the end of the prescribed 
dry mixing period; it also prevented discharge of 
the finished concrete until the end of the wet mixing 
period. For the base course, the dry-mix time was 
10 sec., and the wet mix 35 sec. For the top course 
the times were 20 sec. and 60 sec. respectively. 
Motor trucks carried 5-ton loads of concrete for 2$ 
to 6} miles to the road, and dumped them into a pair 
of spreader boxes, 9ft. wide. The temperature was 





260 deg. to 300 deg. Fah. at loading and 225 deg. 
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to 275 deg. Fah. when placed in the spreaders, which 
were hauled forward by tractors. 

A finishing machine with screed travelled on the 
forms and was followed by a 10-ton three-wheel roller 
and two 8-ton tandem or two-wheel rollers. The 
finished surface was tested with a 10ft. straight-edge 
fitted with an electric buzzer to indicate irregularities 
of more than fin. In one twelve-hour day—with two 
crews—there was laid 1700 linear feet of base course 
and 650ft. of top course. On another very similar 
job, as much as 5700ft. of base course was laid in a 
twelve-hour day. 

Otp Roaps AND New Roaps. 

Since the highway system has developed unsys- 
tematically and in piecemeal fashion, so that a con- 
siderable proportion is composed of local roads 
designed and built for local needs, the total mileage 
is undoubtedly much greater than is needed for service. 
In fact, Mr. MacDonald, head of the Bureau of Public 
Roads, has stated that many miles might be aban- 
doned and the land returned to productive use. 
To pave or re-pave the entire mileage would involve 
much needless expense. Some of the States are 
already considering this problem, and in Minnesota, 
in 1936, improvements on 370 miles of roads reduced 
the length to 329 miles, although this was mainly by 
improved alignment. 

Some theorists and professor-engineers have claimed 
-that an entirely new network of main roads is neces- 
sary, to be laid out for direct routes between all 
important towns and cities. They would ignore the 
existing highway system and leave it to be aban- 
doned in great part. This is an extreme and imprac- 
ticable plan, besides being unnecessary and unecono- 
mical, involving the loss or scrapping of property 
representing high wmvestment value. But future 
highway planning and development will provide new 
links in the existing network, together with improve- 
ment of the present roads. 

In addition to many new roads under construction 
and planned, much of the modern road work consists 
of improvements along existing routes, from which 
extensive departure is rarely permissible or necessary, 
except for occasional straightening or cut-off diver- 
sions for the benefit of increasing traffic. The land 
and the constructed road represent a direct invest- 
ment value, but would have little salvage or other 
value if abandoned. Furthermore, the rights of 
property owners along the road have to be taken 
into account. However, rectification of gradients 
and curves is very general in preparation for re- 
paving to meet traffic needs, since economy and con- 
venience of transportation are the main considera- 
tions, with construction cost as secondary. A traffic 
survey, covering prospective development, is the 
proper basis for determining the extent and character 
of proposed improvements. And in all cases the 
topographical conditions form a factor of influence. 

Relocation and revision of existing routes and roads 
is sometimes of an extreme character in rough 
country, comparable with the extensive reconstruc- 
tion carried out some years ago on many American 
railways. Lines built with heavy gradients and curva- 
ture in order to restrict first cost of construction—and 
with a view to light or moderate traffic—had become 
inadequate and highly uneconomical in the handling 
of heavy traffic. Real economy therefore warranted 
costly and extensive railway improvements. 

As an example of highway reconstruction of this 
sort, a stretch of 21 miles in California was reduced 
to 174 miles, with a maximum gradient of 7-3 per 
cent., instead of 15 to 20 per cent.; minimum curve 
radius of 200ft. instead of 50ft.; and seventy-two 
curves, aggregating 4111 deg., instead of 245 aggre- 
gating 12,065 deg. On a part of the Ocean Shore 
Drive, in California, the distance and the total rise 
and fall were reduced practically 50 per cent. by re- 
location, as shown in the following tabulation :— 


Original Relocated 
road. road. 
Length, miles ... ... ... 10-62 ... 5-90 
Maximum gradient, per cent. 7 = 7 
Rise and fall, feet ee ices 2,409 1,225 
Number of curves wae 250 28 
Total curvature, degrees ... 15,193 1,372 
Minimum radius, feet... ... 100 400 
Curves, per cent. of total 
len: sie tebe ieee eee 46 47 
Number of complete circles 
a Es Se one 42-2 3-8 
Summit elevation, above sea 
level, feet See asl” as 922 465 


Another example is the relocation of a 30-mile 
trunk highway leading out of Pittsburg, in, Penn- 
sylvania. Here the original route was very crooked, 
but the new line follows it very closely, except in 
being direct instead of crooked, and widened for 
better accommodation of traffic. Instead of a narrow 
and winding road, it became a direct route with con- 
crete pavement for three 10ft. traffic lanes. 


TRaFFic STUDIES. 


‘Traffic counts and studies are essential features in 
relation to highway design, and also in determining 
the necessity and extent of improvements to exist- 
ing roads, such as widening, to give increased facility. 
Traffic density has been defined as the number of 
vehicles in one lane which pass a given point in a given 
time. Thus at a speed of 1000ft. per minute, and with 
vehicles spaced at intervals of 100ft., the density 
would be ten cars per minute. The maximum density 





or the greatest number of vehicles which can pass the 
given point in the given time may be found by the 
following formula, in which N stands for the number 
of cars and P for the rate of speed in feet per minute : 
ee ‘a 
~ 0-025 P+-25 

Different formule for determining traffic capacity 
have been worked out, but they are mainly for 
theoretical use and of academic value, since they 
include such variable and indeterminate factors as 
the speed and spacing of cars. And besides this, 
there are many local factors and practical conditions 
which affect the traffic capacity of any given road, 
as well as the necessity—or desirability—of providing 
increased accommodation. Typical formule given 
below are to determine the actual capacity of one 
lane of unintercepted traffic, assuming that the 
drivers maintain a constant speed and space their 
cars in proportion to the square of the speed. Asa 
matter of fact, this proportion is rather too high. 
In the formule N is the number of vehicles per hour 
in a single lane and V is the speed in miles per hour. 
In the last formula, for the capacity on a two-lane 
road, L is the average length of vehicle (usually taken 


N 





as 16ft.), and D is the distance between cars :- 
td 5280 V 
~  2-2V+25 
, 92,800 
N — 
N= 5280 V 
~~ 0:73 V+0-056 V?+16 
,__ 5280 V 
ee Tae 


It has been estimated by Professor A. N. Johnson 
that a two-lane road is free from traffic congestion 
up to 1000 vehicles per hour at speeds of 30 to 35 
miles an hour, or 1300 if 80 per cent. of the vehicles 
are moving in the same direction. For a three-lane 
road the figures are 1600 and 2300 respectively. 
Beyond this limit the congestion increases at a more 
rapid rate on the two-lane than on the three-lane 
road. It has been explained already that three- 
lane construction is rather exceptional, and in many 
cases is an intermediate stage for conversion of a 
two-lane to a four-lane road. 





For evaluating distance in comparing surveys 
of alternative routes, the following operating costs 
are used by the State Highway Department of 
California as being average and conservative :—Auto- 
mobiles and light delivery trucks, Lljd. per car 
mile; motor trucks up to 14 tons weight, 24d. 
per mile per net ton of rated capacity ; trucks of 
1} to 3 tons, L?d.; and trucks of 3} tons or more, 14d. 


HicHWAY BRIDGEs. 


With the increase in speed and especially in the 
loaded weight of motor trucks, thousands of older 
bridges have become inadequate for modern service, 
so that a great amount of work is required in replace- 
ment as well as in the provision of new bridges on 
new roads or the relocation of roads. These bridges 
are of innumerable types and dimensions, and are 
of timber, steel and concrete, according to local 
requirements. In the design of modern highway 
bridges much attention is paid to the esthetics of 
appearance and the architectural treatment, as well 
as to the landscaping and general improvement of 
the approaches and surroundings. 

Below on page 554 are shown two highway 
bridges of the largest class, both on roads in California. 
One is the Tobin Bridge, of steel truss type, 
over the Feather River, at a point where the highway 
passes under the bridge of the Western Pacific 
Railroad. The other view is of the Bixby Bridge, 
of concrete arch type, on the California Coast Boule- 
vard. It spans a ravine through which a stream flows 
to discharge into the Pacific Ocean. 

In bridges to eliminate highway level crossings 
one important feature is a thin type of floor, in order 
to reduce the vertical distance between the levels 
of the upper and lower roads to a minimum. Two 
Illinois bridges of this class are shown at the top 
of page 554, each spanntng a four-lane road. The 
first is a steel plate girder bridge of single span, 
with concrete abutments and parapet of attractive 
design. In the other view, the Dundee Road, near 
Palatine, is carried over U.S. Route No. 12 by a 
bridge of three spans, an arrangement which allows 
for future widening to six lanes. Many of the bridges 
include a sidewalk on one or both sides of the pave- 
ment, even if there is as yet no sidewalk built along 
the road. 

(1'o be continued.) 
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THtrrD PHASE: THE DEVELOPMENT OF THE 
AEROPLANE. 


THE 


HAVE stated that almost before the application of 

the internal combustion engine to the motor road 
vehicle had become an accomplished fact, the solu- 
tion of the problem of mechanical flight was already 
in sight. This at least was my impression in the early 
‘nineties, and I do not suppose that I was alone. 
It was apparent that there were many problems which 
awaited solution besides the engine, but at the outset 
it was easy to attach too great an importance to these. 
There is no doubt that had the modern aero-engine 
been available in 1850 there would have been many 
machines in the air before I was born! At Rheims 
in August, 1909, I saw many different machines in 
flight. Scarcely two were alike, and in many cases 
they had nothing in common—“ elevators” (so- 
called) in front, elevators behind; machines with 
wing warping, others without; propellers in front, 
others astern; direct driven propellers, gear-driven 
propellers ; machines with a vast area of vertical 
surface, others practically destitute ; wings square- 
ended, round-ended, and tapered in form; but all 
much alike in the fact that the power installation was 
very little more than that dictated by necessity. 

* * * * 


The Wright brothers’ machine, as flown at le Mans 
a year prior to the Rheims meeting, in the year 1908, 
was propelled by a four-cylinder vertical engine, such 
as was at that period already in general use for 
automobiles. The bore of the cylinders was 108 mm. 
(4-25in.), the stroke 100 mm. (3-95in.), the speed 
1350 r.p.m., and the declared power 28 B.H.P. 
(probable maximum 34 H.P.). I was present at 
le Mans and witnessed several flights. I came to the 
conclusion that the engine showed no evidence of 
having been designed for flight ; there was nothing 
about the design which would conduce to weight 
saving, although the weight had been cut by cheese- 
paring. During the last flight I witnessed, I was 
confirmed in this opinion when a connecting-rod 
failed, and the end could be seen protruding from a 
fractured crank case. 

When in Paris that year (1908) I visited the leading 
firms who had specialised in the production of aero- 








* Excerpts from the Twenty-fourth Thomas Hawksley Legture. 
The Institution of Mechanical Engineers, November 5th, 
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engines, and in one or two cases witnessed tests 
Amongst these were the following engines :— 


No. of Arrange- Horse- 
Firm. cylinders. ment. wer 
(declared) 
Antoinette ...... 8 ~— 45 
Metallurgique 4 In line 55 
Anzani... ... Radial 42 


Of these, it may be noted that the ‘‘ Antoinette ”’ 
firm alone had realised the importance of using a 
multiplicity of cylinders when the power/weight 
factor is the essential. The most notable of the early 
special aero-engines, the ‘“‘ Gnome ”’ (Seguin Fréres, 
Paris), was not in production at that date, although it 
was well to the fore at Rheims the year following. 
It was the first rotary aero-engine to be put on the 
market. The figures and horse-power data given are 
actual weighings, and the tests made were checked 
by me personally. 

The manner in which the ‘“ trade’ was handled 
in its initial stages was unique. The pioneers in this 
were the Voisin Fréres, a comparatively small firm. 
Their designer, Monsieur Colliex, was technically 
responsible, and he did rely to some small extent on 
preliminary experiment. I met him more than once 
and visited their works. We had many an interest- 
ing conversation. He was very modest and frank. 
When I saw him he was always in his blue overalls 
and quite content to be just himself. The early 
Voisin machines were generally known by the names 
of their owners; for example, the Farman, Dela- 
grange, the Goupy (a triplane), and some others were 
all of Voisin design and built in their factory. Little 
differences were introduced in order to preserve the 
fiction as to authorship. Such were the vertical 
surfaces which, until removed, served to distinguish 
the Farman from the Delagrange. The price of each 
was approximately £1000, payable only on actual 
performance. They were guaranteed to fly, no more. 
Following Voisin, many other makers were soon in the 
field. 


’ 


* * * * 


A few years later, May, 1914, I had the privilege 
of delivering the James Forrest Lecture for that 
year at the Institution of Civil Engineers. I chose 
as my subject ‘‘ The Flying Machine from an Engi- 
neering Standpoint,” and I endeavoured to epitomise 
the progress of aeronautics and the state of knowledge 
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up to that date. The outbreak of war, within a little | 
more than two months after the delivery of that 
lecture, gave it added interest, for during the war, 
although great progress was made, comparatively 
little was published. 

The war, which even then was looming on the 
horizon, proved to be of immense importance to the 
creation of the aircraft industry. It is regrettable 
that aircraft should have been turned to evil uses, 
but the same may be said of many of the scientific 
discoveries and other achievements of modern 
civilisation. 

The war left us with many problems still unsolved, 
prominent amongst which were the following :— 

(1) The streamlining of the body and more 
generally the elimination of parasitic drag. 

(2) The development of the monoplane in place 
of the biplane, ¢.e., the discovery of methods of con- 
structing the monoplane to give adequate strength 
and factor of safety. 

(3) A rational solution of the multi-engine 
machine, especially with regard to the engine 
positions and mounting. 

(4) Problems concerning high altitude. 

(5) Questions relating to air navigation and the 
development of suitable instruments, especially as 
concerns blind flying. 

The first of these was of vital importance, and the 
reduction of parasitic resistance is the main factor 
which has permitted the enormous advance both in 
speed and range which has taken place within the last 
decade. The problems of parasitic resistance and of 
monoplane construction are more or less interlocked, 
since the adoption of the monoplane principle does 
away with the whole of the spars and rigging which in 
the biplane act structurally as the web of a girder, 
connecting the upper and lower members. Apart 


from this, there is considerable interference in the | po 


biplane between the upper and lower members, which 
tends to lower the efficiency. The resistance of the 
aerofoil or wing of a monoplane is to-day little, if any, 
more than can be calculated on the basis of skin 
friction. The body has also been streamlined with 
the same result. We thus realise the doctrine set 
forth by William Froude some seventy or eighty years 
ago. The parasitic resistance of the alighting gear 
has also been disposed of by the retractable under- 
carriage, and the once familiar cockpit has been 
replaced by an enclosed cabin. The body of an aero- 
plane of to-day, when in flight, has thus the lines of 
a fast swimming fish. This had been foreseen as the 
correct solution from the beginning, even before the 
Wright brothers made their first flight, but at the 
speeds then attainable (not more than 40 m.p.h.) 
streamlining of the body was relatively unimportant, 
and the technical difficulties were great. The flying 
boat is not quite so fortunate as concerns the stream- 
lining of the body, but some of the modern examples 
are by no means bad. 

With regard to problem (3), it should have been 
self-evident, when visualising an increase in the 
number’of engines, that four is the minimum number 
likely to justify any such step. The margin of horse- 
power, however disposed, is not sufficient to allow, 
commercially speaking, of the installing of two engines 
of such power that either alone is sufficient to main- 
tain the aeroplane in flight. Under these conditions, 
by using two engines instead of one, the chance of an 
engine failure is doubled whilst the risk of disaster 
consequent on a failure is almost as great. The same 
argument applies in the case of the three-engine 
machine, although it is just practicable to fit a machine 
with three engines, two of which would enable it to 
carry on. But this arrangement means that one 
engine must be in a central position, which it is most 
desirable to avoid. With four engines, however, 
there is no difficulty in building a machine which will 
continue to give a satisfactory performance with one 
engine out of action. With two engines on the port 
wing and two on the starboard the pilot’s cabin is 
relieved of encumbrance, and observation is unob- 
structed. It must be recognised, however, that in 
case of an engine failure, it is the duty of. the pilot 
to make a landing at the first opportunity, for, when 
flying with three engines he is for the time being 
running three times the risk of a one-engine machine. 
There is a further point favourable to the multi- 
engine aeroplane, namely, that since it is the size of 
cylinder that determines the power/weight ratio (the 
smaller the better within reason), the number of 
cylinders should increase according to the total power 
required. Since there is a limit to the number of 
cylinders that can be conveniently combined in a 
single power unit, it is clear that the increased power 
should be provided by an increased number of units. 
It may be accepted to-day that unless it is found 
advantageous to exceed very greatly the present 
maximum weight of about 14 tons, or even 20 tons, 
the modern type of four-engine machine is not likely 
to be superseded. Moreover, the placing of these 
engines so that their streamline container is confluent 
with the wing profile is a disposition that has over- 
whelming advantages. It may be also that with a 


still further increase in size the engines in this position 
may be contained within the wing and made accessible 
by way of a corridor through the wing structure itself. 
Some 3ft. or 4ft. headroom through which a mechanic 
could crawl would be sufficient, and this could be 
provided in a monoplane having a span of about 


major repairs in the air, but minor repairs and 
adjustments to the fuel or oil supply, or the ignition, 
could be dealt with in this manner. 

* * * * 


As concerns the future I venture to assert that the 
four-engined monoplane, which has recently come 
into vogue for long-distance service both on land and 
water, represents a definite stage in development 
which we are at liberty to regard as permanent. In 
other words, in my opinion there is not much room 
for further development in the matter of general 
specification or lay-out. The question of high wing 
versus low wing remains to be settled. So far as 
concerns flying boats the advantage of the high wing 
in keeping the propellers clear of the water is para- 
mount ; there appears to be no room for two opinions. 
But in land machines the low wing has many advo- 
cates mainly, I understand, on constructional grounds, 
though even there the advantage appears to be slender. 
The low wing may also have a certain advantage at 
take-off, inasmuch as the percentage of the load 
supported statically is greater. But this advantage 
can only be trivial because, other things being equal, 
although the low-wing machine may leave the ground 
at a somewhat lower speed, by the time it is 20ft. or 
30ft. in the air any initial advantage it may have 

<i has been definitely lost. A strong point 
against the low wing is that the body, being above 
the aerofoil or monoplane structure, is surrounded 
by air with a higher velocity of relative motion. The 
body is placed beneath the wings in the case of all 
flying birds, without exception. I feel that this 
advantage of the high-wing construction has not been 
given sufficient weight by some of our designers. In 
making comparison between aeroplane and bird, 
however, it must not be forgotten that the mechanism 
of active flight in the case of a bird requires that the 
werful motor muscles, the pectorals, be situated 
beneath the wing, and this may be a decisive factor 
in the design evolved by Nature, apart from aero- 
dynamic considerations. Still I am inclined to think 
that the aerodynamic advantage is by no means 
negligible. I have made a rough computation and 
have formed the opinion that the advantage of the 
high-wing over the low-wing monoplane in reduced 
body resistance is a matter of 20 per cent. or there- 
abouts. 
4 * 

Whether anything approaching finality has been 
reached as concerns the type and design of engine it is 
difficult to say, and, if so, which is the type, or which 


* * * 


are the types which are most likely to survive? I 
believe no less than thirty different types of aero- 
engine are made in Great Britain to-day. If those 
made abroad be taken into account the number is far 
greater, probably nearer a couple of hundred all told, 
and the total is being added to as the years roll by. 
This means a great deal of overlapping and lost 
labour. Up to the present this may have been 
justified, if the period is regarded as one of com- 
mercial experiment, but it is time that the number of 
designs should be drastically reduced, only those 
showing marked superiority being scheduled for 
further development. I believe, without any definite 
knowledge, that this is the policy of the present Air 
Ministry. A similar position exists with regard to 
the materials used. I understand there were recently 
considerably over one hundred different steel specifi- 
cations extant. I do not suppose for a moment that 
the whole of the requirements for aircraft could not 
have been met by some twenty or thirty steel specifi- 
cations. These and similar matters are of sufficient 
importance to be regarded as presenting problems 
of the future. 

* * 


* * 


The problems of the future lie less with the aero- 
plane itself than with the flight ground and ground 
equipment. Immense progress has been made, but, 
just as is true of road improvement, in the case of the 
automobile, there is a tendency to under-estimate the 
needs of the future. A new aerodrome is laid out with 
an area and length of runway ample for existing 
demands, but it is not long before aeroplanes of higher 
speed requiring greater facilities for take-off and 
landing make their appearance, for which provision 
ultimately has to be made. 

Another difficult problem is to find means of landing 
in safety when visibility is nil. Until this problem is 
completely solved the danger of air travel cannot be 
eliminated even though such a thing as a forced 
descent could be ruled out as beyond the range of 
probability. The danger of a forced landing must be 
excluded, because with a modern fast long-distance 
aeroplane such an event may lead to disaster even in 
broad daylight and clear weather; in dense fog 
disaster is almost certain. But the problem is to be 
able to direct, say, a Transatlantic flyer to the 
terminal aerodrome and to provide means of guiding 
his descent under all states of the weather and con- 
ditions of visibility. I understand that a great deal 
has been accomplished but much yet remains before 





it can be said that this problem has been solved. 
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ORGANISATION. 


HE organisation which was called into being for 

carrying out the work of erecting the building 
already described was somewhat unusual for this 
country. 

The contractors selected, Hegeman Harris, Inc., 
of New York, agreed to erect this building in accord- 
ance with the preliminary plans and such development 
of them as was necessary, and to comply with the 
requirements of the various authorities concerned in 
the erection of such a building, for a maximum 
guaranteed cost which was to include a fixed fee. 

Their fee was to cover the cost of the preparation 
of final plans and specifications, and the total guar- 
anteed cost was to include their fixed fee and all 
expenses in connection with the work, except their 
head office expenses and certain other specific 
exclusions. 

Mr. C. Howard Crane was engaged by them to 
develop the preliminary architectural plans which he 
had already prepared ori their behalf. Dr. Oscar 
Faber, D.Sc., M. Inst. C.E., was engaged to prepare 
the lay-out of the mechanical services and the specifi- 
cations in connection with them; Mouchell and 
Partners, to design the reinforced concrete structure ; 
Mr. Martin I. Addams, B.Se., A.M.I. Struct. E., to 
design the steelwork ; Mr. W. C. Easdale, F.1.S:E., 
F.R. San. 1., to design the drainage system; Mr. 
L. Kauf, M.I. Struct. E., to design the car park and 
chair store ; and other engineers to advise on other 
matters. 

Upon these designs and specifications and subse- 
quent details which were submitted to the consulting 
engineer for his approval and such modifications as he 
considered necessary, the contractor proceeded to 
sublet the various parts. Sometimes the material 
was bought diréct by Hegeman Harris, Inc., and 
passed over to their sub-contractor to fix. This 
was the case in the reinforced concrete contracts, 
where the steel was ordered from the mills, cut 
to length ready for bending on the site, and the 
sub-contractor priced the bills of quantities for its 





150ft. 


Clearly it would not be possible to execute 








handling and placing. In this case, however, the 


Earls Court Exhibition Building. 
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mills invoiced to the sub-contractor, who included it 
in his application for payment. In other cases, such 
as fittings for doors which were purchased and 
delivered to the door-hangmg contractor for fixing, 
the application for payment was made direct to 
Hegeman Harris, Inc. 

The contractor had a standard form of agreement 
for his sub-contractors which sometimes had to be 
altered to suit the requirements of the sub-contractor, 
and to which was attached the specification, certain 
drawings, the schedule of rates or the lump sum price, 
or both, in which case the schedule of rates allowed 
for variation in the quantities covered by the contract 
price. 

Where additional work or additional rates were 
found to be necessary, change orders were issued to 
cover this work. 

The standard form of agreement was a legal docu- 
ment between Hegeman Harris, Inc., and their sub- 
contractors, and certain particulars of this sub- 
contract were repeated on a submission form which 
was submitted to the consulting engineer for his 
approval, and, if approved, was endorsed by the 
owners. This submission set forth the proposed sub- 
contractor’s name, the work covered by the sub- 
contract, the special conditions attached to it, the 
amount. of the lump sum contract, or estimated 
cost of the work at unit rates; in the latter case the 
schedule of unit rates was attached to it. 

Each submission was given a number, and this 
number was quoted with a suffix on each change 
order which was subsequently issued to cover work 
extra to the contract which was found to be required. 
These change orders were similarly submitted for 
approval to the consulting engineer (Mr. Robert J. 
Siddall, A.M. Inst. C.E.), and then for endorsement 
by the owners. 

Purchase orders were primarily submitted for 
approval for the purchase of material which would be 
built into the building by one of the sub-contractors, 
but it was found useful for those cases where labour 
was required and no contract (chiefly because the 
size of the purchase order did not warrant it), had 
been entered into. 
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Each month the contractor made application to 
the owners for payment for work done or material 
delivered by his own organisation or his sub-contractors 
and suppliers, and where possible quoted the submis- 
sion and change order number or purchase order 
number, under which authority had been given for 
carrying out the work or supplying the material. The 
main contractor checked these applications by site 
measurements and reference to the terms of the con- 
tract, and then passed them on to the consulting 
engineer, whose. staff checked them independently 
by reference to the contract drawings and contractors’ 
field books and the contract documents. The con- 
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tractor then requisitioned for payment by presenting 
a summary of the amounts due from them to their 
sub-contractors and suppliers and on account of 
sundry bills presented during the month and pay- 
rolls incurred and payable in accordance with the 
terms of their contract with Earls Court, Ltd., and 
the proportion of their fee due to them. This requisi- 
tion was checked through by the consulting engineer, 
who issued a certificate to them for the total amount 
due to them for the month. 

They then applied to the owners for payment of the 
amount shown on the certificate, and with the money 
received settled the accounts due to their contractors 
and suppliers and reimbursed themselves for the 
monies expended by them during the past month. 
The amounts received by the sub-contractors being 
shown on the following month’s application for 
payment. 

In addition to the sub-contractors already referred 
to, and who were under control of the main con- 
tractors, there were a number of contractors who 
were directly under contract to Earls Court, Ltd. 
This was for various parts of the equipment, and 
included the machinery for electric boilers and thermal 
storage, sub-stations, moveable platform for the 
swimming pool, lifts and escalators, kitchen equip- 
ment, restaurant and bar fittings, furnishings, Neon 
lighting, and a number of other items which were 
decided upon as the building progressed, in order to 
make it the most up-to-date building possible. 

All this work came under the direct supervision of 
the consulting engineer, and he issued his certificates 
for payments directly to them whenéver they became 
due. 

As far as possible, all sections of the work were 
put out to tender, and specifications received and 
accepted and requisitions for payment checked and 
certificates issued in accordance with these specifica- 
tions. But in many instances work could not be 
specified in detail in advance. In these instances 
payment was made on time and material basis, the 
day work-sheets for which were checked by the con- 
sulting engineer’s clerk of works. 

In addition to the consulting engineer, the owners 
were represented on the site from the commencement 
of the work by a site manager, Major F. Yates, who 
acted as liaison officer between the general con- 
tractor and the owners, and saw that the procedure 
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which had been agreed between them was carried out 
as far as possible. He was conversant with the 
relationship which existed between the trade unions, 
general contractors, and sub-contractors, and generaliy 
attended to the thousand-and-one queries that arose 
in connection with organisation. On page 560 there 
is a graphical organisation diagram. 


CONSTRUCTION. 

As already indicated, the building was divided 
into three sections for general construction work. 
These sections were roughly equal in area, and com- 
menced with the work of excavation. This division 











is shown on Fig. 35. In Sections 1 and 2 the same 
sub-contractors completed the whole of- the work 
from the foundations to the roof; but in the third 
section one sub-contractor did the work from excava- 
tions to the main floor level, and another sub-con- 
tractor completed the work from main floor to roof. 
The work on Section 1 was done by J. Gerrard and 
Sons, Ltd.; on Section 2, by Grays Ferro-Concrete 
Company, Ltd.; and the excavations, foundations, 
and ferro-concrete to main floor level on Section 3 
by Willment Brothers, whilst the completion of 
Section 3 was done by Baffrey, Hennebique Con- 
struction Company, Ltd. 

As the individual sub-contractors approached their 
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problems in their own ways, using different methods 
of working, it may be of interest to describe the work 
somewhat in detail, section by section. Thus the 
reader who is interested will be able to compare the 
various methods used in the different sections of the 
same building. 

In Section 1 excavations for the numerous column 
bases were carried out by cranes, two mounted on 
caterpillar tracks and three on rails. Concrete and 
brick foundations of buildings previously on the site 
were met within most parts of the site so that it was 
only in a few cases that either a grab or drag-line 
could be used for excavating the pits for column 








bases. Nearly all the material was excavated by 
hand into skips, and then hoisted by the cranes. 
Suitable material was unloaded into dumpers and 
transported for back-filling and the remainder loaded 
into lorries and taken away from the site. Four 
compressors were used for breaking up the old walls 
and foundations, which amounted to 2000 cube yards 
out of the total excavations of 45,000 cube yards. 
Timbering was necessary to all the excavations, 
and consisted of 4ft. poling boards, except for one 
portion of the site where a black silt was met with, 
and here long runners were used and driven down. 
Heavy cross strutting had to be used where deep 








FIG. 34—UNLOADING DERRICK AND TUBULAR SCAFFOLDING 


excavations were carried out alongside the Under- 
ground Railway tunnels. Strutting had to be arranged 
to leave clear space for the large columns, there bemg 
sometimes several columns springing from one base, 
as illustrated in Figs. 31 and 32 ante. In some cases 
angle strutting across the corners of an excavation 
replaced cross strutting which enabled a grab to be 
used for excavating. 

Concreting was carried out where possible by 
mixers placed alongside the excavations, but where 
it was not possible to obtain access for dumping 
aggregates alongside, the concrete was mixed outside 
the area of the building and pumped through 4in. or 
6in. pipe lines to the bases. In the case of some of 
the larger bases, two and some times three mixers 
were used, working day and night, in order to com- 
plete the slabs in one piece. 

Shuttering for the ground floor, which was only 
12ft. above basement level, was formed in lin. board- 
ing on timber props. The floor slabs were from 
Qin. to 13in. in thickness, and, as almost all the 
ground below had been freshly filled from the column 
excavations, a network of sleepers had to be laid to 
spread the load from the floor props to avoid settle- 
ment. Large beams carrying columns and spanning 
the Underground Railway tunnels were incorporated 
in the ground floor, their depth being equal to the 
full height from the basement to ground floor. These 
beams were supported across the tunnels by steel 
joists between which the soffit of the beam shuttering 
was slung, there being only 6in. clearance in some 
cases from tunnel top to underside of beam. 

In the case of the first and second floors, which were 
32ft. in height, it was found to be more economical 
to support the timber shuttering on a tubular steel 
staging—see Fig. 34. Exceptionally heavy loads had 
to be carried, spans being 50ft. between columns and 
beams being as much as 7ft. in depth. The main 
columns, 5ft. to 6ft. square, were carried up in 6ft. 
lifts and where the close spacing of reinforcements 
rendered hand punning ineffective, electrical vibrators 
were used to ensure proper consolidation. 

Numerous staircases formed the outside edge of 
the building, and these were poured in heights of 8ft. 
at atime. In order to keep pace with the floor work, 
which was in 32ft. heights, the staircases were con- 
structed largely by double working shifts. 

Concreting of the superstructure was carried out 
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mostly by pumping through pipe lines from mixing 
plants placed on the outskirts of the building, where 
ample supplies of aggregates could be dumped. The 
longest pipe line used was 640ft. long and rose to a 
height of 120ft. above the point of mixing. Only 
in one case was it found possible to use a hoist for 
raising concrete to the floors where space left for a 
lorry lift was utilised, and at a spot in the basement 
that was accessible for supply lines. Two 4in. and 
two 6in. concrete pumps were used for conereting the 
superstructure, and five concrete mixers of one-third- 
yard to half-yard capacity. The total amount of 
concrete poured was 30,000 cubic yards, and the total 
area of shuttering laid was 120,000 square yards. 
Various stages in the construction are illustrated in 
the accompanying engravings on pages 558 and 568. 

Reinforcing steel used amounted to some 4000 tons, 
and consisted mainly of 2in. rods, in lengths from 
60ft. to 100ft. Owing to the fact that all sections of 
the building were in progress at the same time, and 
also because of the large area covered, the rods: had 
to be transported long distances from the point of 
delivery to their position in the work. Where possible 
this was accomplished by jubilee track and flat bogies, 
but in many cases carrying by hand was the onl) 
possible method. The rods were raised to the different 
levels by a series of twin hoists. The reinforcements 
were delivered by rail to a yard near the site which 
was equipped with four electrical bending machines. 
After bending, the rods were then delivered to the 
job, as required, for fixing. 

(T'o be continued.) 








Oil-Retaining Rings* 

THE development of oil-retaining seals has influenced 
greatly machine and automotive design by providing units 
which retain oil within a bearing, while excluding dust, 
water, and other foreign matter. Modern engineering 
design requires that this feat be accomplished by a self- 
contained unit seal, in such diverse opr lications of light 
and heavy machinery as steel mill rolls, electric motors, 
automobiles, trucks and tractors, railway car journals, 
and in home machinery, such as washing machines. The 
ability of these seals to confine oil to strategic points where 
it is needed for lubrication, such as the race of a roller 
bearing, has materially aided the elimination of grease 
from many types of high-speed bearings and others where 
possible leakage of grease on to nearby process material 
presented a problem. 

The unit seal, or original oil-retaining ring, started back 
in 1919 when two automobile mechanics in San Francisco, 
Cantrell and Miller, became dissatisfied with the way the 
grease worked out of the gasket on the old Ford ** Model T.”’ 
They replaced the felt washer with an oil-retaining ring 
of lead and conceived the basic idea of an oil-retaining 
ring to be used on rear axles of automobiles. It was a 
distinct advance in the art and formed a satisfactory shield 
to prevent the leakage of oil between the surrounding 
housing and the rotating axle or shaft. 

Cantrell and Miller retired less than ten years later with 
sizable fortunes. The change from the Model T to the 
Model A Ford in 1928 was in part responsible for the 
retirement, as the Model A Ford itself was equipped with 
oil seals in which ductile steel replaced lead in the ring. 
Other automobile specialty firms also took out manu- 
facturing licences. In this period, the basic patent was 
bought by the Chicago Rawhide and Manufacturing Com- 
pany, at the suggestion of an associated patent firm, and 
even now licenses the industry. 

Six years ago the National Motor Bearing Company 
bought the Cantrell-Miller reissue patent, and under it 
manufactured steel ring oil seals. Licences were granted 
to others, and to date well over 50 million seals of this 
type have been made and sold. Automobiles to-day are 
estimated to use over 10 million in a normal year, as some 
cars have up to twenty-four each. 

Modern oil-retaining rings consist primarily of a sealing 
ring of a special composition containing rubber, but of a 
synthetic nature uncommon to standard rubber practice. 
The sealing ring is forced into close-fitting contact with the 
shaft by an arrangement of metal annular rings, one so cut 
as to give a spring tension, making the sealing ring act 
much like a sphincter or ring muscle. 

The number of sizes available in only one of the several 
styles of sealing rings of one company is so large—around 
4000—that a catalogue of them all resembles in size a 
small telephone book. Almost endless multiplicity of 
types results from fitting all shaft sizes to the many- 
sized holes through which the shafts turn, while each 
size is offered in five or six types, using different metals 
and compositions to meet special conditions of service. 
The largest size is 48in. in diameter, with standard sizes 
running from 45in. as far down as 9/32in. in diameter. 

The oil-retaining ring has been an important factor in 
the growth and use of ball and roller bearings, as it replaced 
the old type packing and felt washers. Indeed, felt, cork, 
and leather are now becoming obsolete for this purpose, 
and felt producers have recently responded by attempting 
development of new impregnated felts of improved pro- 
perties. One of the newest developments in the art is the 
Garlock Packing Company split ‘* Klozure ” seal, which 
may be applied over the side of a shaft. This feature is 
very important in the case of replacement of seals on heavy 
machinery, as the ordinary types have to be applied over 
the end of the shaft. 

In heavy machinery oil-retaining rings have made better 
lubrication possible under conditions of extreme service. 
For instance, in rolling continuous steel strip, the mill 
known as the “ four-high roll mill” is dependent very 
largely on these newly developed oil-retaining rings. On 
such mills, it is estimated that the investment in bearings 
may amount to a million dollars. Such enormous invest- 
ment is protected by the action of the oil seals, and, indeed, 
the whole complicated heavy structure would be imprac- 
ticable without such oil-sealing devices. 





*From the Industrial Bulletin of Arthur D. Little, Inc., 
Nov. 1937. 
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Commercial Motor Transport Exhibition 
at Earls Court. 


No. 


(Continued from page 


DENNIS BroruerRs, Lrp. 


MVHERE were to be seen two new chassis on the stand 

of Dennis Brothers, Ltd., of Guildford. We illus- 
trate in Fig, 22 herewith a general view of the Max 
chassis for 6 8-ton loads. It is of the forward control 
type with a straight frame. With a wheel base of 
L2ft., the body space available is 14ft. 6in., and the 
net weight of the chassis is 3 tons 8 ewt. 2 qr. The 
power unit is a four-cylinder oil engine, with a bore 
of 117-47 mm. and a stroke of 150 mm., giving a swept 





IIf. 


530, November 12th.) 


is arranged with an external oil cooler and filter. The 
complete unit, which can be seen in the engraving, 
Fig. 26, is rubber and torsion bar suspended. 

The engine works on the Lanova combustion 
system, which employs a combustion chamber 
shaped like a figure eight, into which the fuel is 
injected from one side, whilst the air enters from the 
other, where an air cell is arranged. A restricted 
throat connects the air cell with the combustion 


chamber which tends to prevent the formation of 
unduly high maximum pressures. 


It is claimed that 











Fic. 22—"*MAx*' Goops 


volume of 6500 cem. Liners of the wet type and a 
crankshaft supported by five bearings are used. The 
big end bearings, which are 3}in. diameter, are arranged 
so that they can be withdrawn upwards through the 
cylinder bores. A distinctive feature is the rear drive 
for the timing gear, where the fly-wheel minimises 
the effect of torsional vibration, and for the five-bearing 
cam shaft which operates by means of mushroom 
tappets two overhead inlet and two overhead 
exhaust valves per cylinder. The lubrication system 











CHASSIS FOR 6-8-TON LOADS—DENNIS 


the pressures are considerably less than is usual, 
and thereby smoother running and absence of 
“knock ”’ is obtained. 

The power from the engine is transmitted through 
a dry, two-plate clutch, and-a five-speed gear-box, 
giving an overspeed ratio of 0-69 to 1. The trans- 
mission is by open carden shafts with needle roller 
bearing universal joints to the overhead worm-driven 
rear axle. The hydraulically applied four-wheel 
braking system is vacuum servo-operated, with a 





redesigned operating gear. The vehicle is fitted with 
36in. by 8in. tires—single at the front and twin tires 
for the rear wheels. 

The other Dennis new chassis is the Ajax four- 
wheel vehicle for loads of 2, 24 or 3 tons, according 
to the tire equipment. A complete vehicle is ilhis- 
trated in Fig. 23, which shows a drop-sided lorry 
body and cab on the chassis. The chassis is fitted with 
a four-cylinder petrol engine, with a bore and stroke 
of 100 mm. by 120 mm. (3770 cem.), developing 
47 B.H.P. at 1500 r.p.m., with a maximum output of 
75 B.H.P.. As with the oil engine referred to above, 
the timing gears are situated at the rear of the engine. 
The lubrication system oil pressure feed extends to 
the clutch splines, the withdrawal mechanism -and 














FiG. 26—FRONT END OF “ MAX"’ CHASSIS—DENNIS 
the gear-box, the excess oil being returned to the sump. 
The gear-box provides five speeds, with an over- 
drive ratio of 0-67 to 1. The open carden shaft is 
fitted with a rubber-mounted centre bearing and 
universal joints, and therefore no lubrication of these 
components is necessary. 

Another exhibit of interest was a 350-500-gallon 
trailer pump, illustrated in Fig. 24, as supplied to 
the Home Office. A self-contained unit, it comprises 
a welded steel frame, supported by semi-eiliptic 
springs. The two pneumatic-tired road wheels are 
carried in roller bearings. A four-cylinder 55 B.H.P. 
petrol engine is directly coupled to the turbine pump, 
which delivers 300 gallons per minute at a pressure 
of 150lb. per square inch up to 500 gallons per 
minute at 90lb. per square inch. Provision is 
made for carrying three 10ft. lengths of suction hose 
and four 100ft. lengths of canvas delivery hose. 

TILLING-STEVENS, Lrp. 

Undoubtedly one of the most interesting of the 
new commercial vehicles exhibited at Earls Court 
was the ‘“‘ Successor ’’ chassis shown on the stand of 
Tilling-Stevens, Ltd., of Victoria Works, Maidstone, 
which embodies a new eight-cylinder opposed-piston 

















Fic. 23—‘*‘ AJAx*’ 





2-3-TON LORRY—DENNIS 








Fic. 24—350/500- GALLON TRAILER 
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Fic. 25—‘* SUCCESSOR "’ 
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oul engine of ali-British design and several new con- 
structional features. The new design which was 
exhibited in the ‘* Successor ”’ chassis—see Fig. 25— 
and also in a luxury touring coach and the ‘“* Yeoman” 
8-ton flat-platform goods lorry, is a worthy follower 
of the “ Express ” and the earlier ‘ petrol-electric ” 
vehicles, for which the firm has been responsible over 
a period of over a quarter of a century. 





The basis of the design has been the combination of 


The principal dimensions of the chassis are as 
follows :—Wheel base, 17ft.; front wheel track, 
6ft. 6in.; rear wheel track, 6ft. 54in,; overall length, 
29ft. 7fin.; overall width, 7ft. 5fin.; body space, 
30ft.; the near side turning circle is 64ft., and the off- 
side turning circle, 60ft. 6in. 

The engine, a view of which we show in Fig. 
is of the horizontal opposed-piston type, with eight 
cylinders, each having a bore of 110 mm. and a stroke 
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FIG. 27—EIGHT-CYLINDER 110 B.H.P: OPPOSED PISTON ENGINE—TILLING - STEVENS 


lower running and maintenance costs, with increased 
room and comfort for the passenger, and an arrange- 
ment of controls designed to reduce driving fatigue. 
As our engraving indicates, the engine is placed in a 
central position under the floor of the vehicle between 
the front and rear wheels. With a view to allowing 
all the seats to face forward, the chassis frame is level, 
and is of specially deep section having wide flanges. 
The gear-box, of the Maybach seven forward speed 
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FiG. 28—CRANKCASE OF OPPOSED PISTON ENGINE 
—TILLING - STEVENS 


pattern of the preselective’ type, with vacuum- 
operated gear changing, is built on to the engine, and 
incorporates a single plate clutch. From the gear- 
box the drive is taken by a propeller shaft to a worm 
gear and differential unit, which is suspended from 
two cross members. Two short shafts furnished with 
universal and sliding joints carry the drive to the rear 
pair of wheels. 

Each of the four rear wheels is independently 

















Fic. 29—TIMING AND DISTRIBUTION UNIT— 
TILLING - STEVENS 


sprung, a parallel-acting linkage checked by a pair 
of coiled springs being utilised. Although only the 
rearmost pair of wheels are driven in the chassis 
exhibited, the arrangement of springing is such that, 








is 


if it desired, both sets of rear wheels can be 





driven. 


of 98 mm. The designed output is 110 B.H.P. at 
1650 r.p.m., with a Treasury rating of 60 H.P., and 
a total swept volume of 7450c.c. As will be seen from 
Fig. 28, the crank case is cast in one piece with the 
cylinder water jackets. Removable cylinders of the 
wet liner type are provided. The crankshaft is fitted 
with integral balance weights, and runs in five lead- 
bronze bearings, which are housed in steel shells. 
The cam shaft is carried in a detachable housing with 
five bearings, and the cam follow guides form a 
part of the housing. All the connecting-rods are 
furnished with big ends of lead-bronze carried in 
steel shells, and they are drilled in order to provide 
an oilway to the gudgeon pins, which are of the fully 
floating pattern and are located as regards endwise 
movement by circlips. Separate cylinder heads of 
aluminium alloy are used, and are furnished with 
detachable valve seats, which are screwed into the 
cylinder head. There are two scavenging pumps 
designed to give dry sump lubrication, and these 
pumps deliver to a separate oil tank with a capacity 
of 7 gallons. The oil is delivered under pressure to 
the hollow cam shaft and feeds the cam shaft bearings, 
the main crankshaft bearings, the connecting-rod 
big-ends, and also the gudgeon pins. In Fig. 29 we 
illustrate the “ all gear ”’ timing and distribution gear 
unit, which is self-contained. The crankshaft pinion 
and the timing wheels are all mounted on ball 
bearings. 

Water circulation is effected by a self-sealing water 
pump, and the temperature of the circulating water 
is thermostatically controlled, a by-pass for quick 
warming up being provided. The clutch is of the 
single-plate pattern, 16in. in diameter, and it has a 
replaceable wearing plate attached to the face of the 
fly-wheel. Provision for single-point clutch adjust- 
ment under the floor of the driver’s cab is made. 

The preselective gear is of the Maybach pattern, 
and is mounted as a unit with the engine. All the 
gears, which are of the helical ground type, are 
exceptionally wide, and they are carried on ball and 
roller bearings. The gears are permanently in mesh, 
and they are coupled by dogs of special form to ensure 





synchronisation before engagement. The coupling 
dogs are vacuum operated, and the synchronisation 
and engine acceleration are automatically con- 
trolled. As shown in the table below, both an emer- 
gency low gear and an overdrive top gear are provided. 


Gear Particulars. 


1650 r.p.m. 


Engine speed 
5-8 :1 (Alternative, 6-2: 1) 


Final drive reduction 


Ist speed (emergency) 6°75: 1 4:8 m.p.h. 
2nd ,, Said Whee | tee 4°65: 1 7-0 - 
3rd_s,, 3°26: 1 10-0 

4th ,, 2-08: 1 15-7 

Sth ,, 1-45: 1 22-6 

6th .,, ae .. Direct 32°8 

ith ,, (overdrive) 0-69: 1 47°5 
Reverse 8-} :1 


The preselective lever is placed immediately below 
the steering wheel, and the actual change is effected 
by declutching. A ball type lever controls the for- 
ward, neutral, and reverse. 

The final drive from the gear-box is by a carden 
shaft of the resilient trunnion type to an under- 
slung worm and worm wheel mounted with a differ- 
ential in a detachable casing. The drive is supported 
from the chassis frame cross members by an alumi- 
nium housing, which is suspended on rubber mount- 
ings. From the worm unit the drive is by indepen- 
dent needle roller pattern coupling shafts. 

The front. axle is an alloy steel stamping of heavy 
section, with stub axles and hubs machined from 
steel stampings. The road wheels are carried on large 
taper roller bearings. On all the wheels 9-75in. by 
20in. low-pressure tires are fitted. The steering gear 
is of the Bishop patented cam and lever type. 

Brakes with internal expanding shoes are fitted to 
all drums, the foot brakes comprising Girling pattern 
brakes on the four rear wheels operated on the servo- 
assisted hydraulic system. The hand brake operates 
Girling brakes on the rear wheels, the same brake 
shoes being used for both foot and hand operation. 
A 25-gallon circular fuel tank is mounted on the offside 
of the chassis. 


THOMPSON BrotrHERS (Buitston), Lrp. 


On the stand taken by Thompson Brothers 
(Bilston), Ltd., of Bradley Engineering Works, 
Bilston, Staffs, were to be seen a number of tank 
vehicles, suitable for many purposes. Of elliptical 
cross section, the tank illustrated in Fig. 30 is 
of 1500 gallons capacity. Suitable fer the transport 
of milk in bulk, the tank is constructed of ** Staybrite ’ 
steel plate throughout and is insulated to a depth of 
2in. It is fitted with the usual manhole and cover 
and vacuum and pressure relief valves. The total 
weight of the complete vehicle mounted on an Albion 
CX3N chassis is within the licensing weight of 
5 tons, 

Another exhibit was a 2500-gallon, five-compart- 
ment alcohol tank, mounted on a Leyland TS C 2 
chassis. It is divided into compartments of equal 
capacity and fitted with manholes and fittings con- 
forming to the Home Offiee, L.C.C., and Excise 
regulations. The elliptical shape helps to keep the 
centre of gravity low. The tank is electrically welded 
throughout and made of jin. thick steel plates, the 
components forming the ends and divisions being 
die pressed and flanged. A number of patented 
features are included in the fittings, such as the 
spherical foot valves, automatic vents, and the 
interesting all-steel cradles for mounting the tank 
on the chassis. 

Illustrated in the line engraving, Fig. 31, 
an aircraft refuelling tanker, which is fitted with 
its own power unit for propulsion and pumping 
fuel and oil into the tanks of aircraft on 
an aerodrome. For rapid refuelling and mobility 
this method is now being widely used in preference 
to the older method of taxiing the aircraft to fixed 
fuel pumping installations. These tenders are made 
in several models, with total tank capacities of 350, 
450, and 500 gallons, the tanks having compartments 
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FIG. 30—1500-GALLON MILK TANKER ON 


*“‘ALBION’’ CHASSIS—THOMPSON 
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All the refuel- 
ling operations can be performed by one man. 


for one, two, or three grades of spirit. 


For propulsion and pumping the fuel an & H.P, 


Ford four-cylinder petrol engine is used, mounted |a l}in. delivery hose, 30ft. long. A pressure gauge 


as shown in the engraving. 





flow meter, and a visible flow indicator attached to| roads. It is suitable for a gross load of 12 

the outlet. On the Mark III model the delivery | tons, and has a designed capacity as a single 

speed for petrol is 45 gallons per minute, through|deck vehicle of sixty to seventy persons or 

ninety to one hundred persons with a double- 

The engine is built as |s fitted on the petrol delivery line. When it is desired | deck body. Fig. 32 shows a general view of 


the chassis. The outstanding feature of the design 
is the use of a horizontally opposed-piston oil engine, 
termed in German a ‘“ Boxermoter,”’ incorporating 
the ‘* Lanova ’’ patented air chamber system of com- 
bustion, which has been employed and developed 





Starter Battery 

















by the Henschel firm since 1932. The engine is a 
twelve-cylinder unit, with a bore and stroke of 
135 mm. and 160 mm. respectively and a designed 
output of 330 B.H.P. at 1500 r.p.m. 


“a 1 The lay-out of the engine, it will be seen, is remark- 
; song able for the ease with which the engine can be erected 
gers and dismantled, and for the good accessibility of its 
tetatele auxiliary parts. It has also a low centre of gravity, 


with a very satisfactory ground clearance. Among 
other features, we noted that the fan is driven directly 
by the crank shaft. 

The chassis itself is a six-wheeler design of the 








S ‘snouted ” type, with a short. wheel base for the two 
driven rear axles, the twelve-cylinder engine being 








NN j placed well forward of the front axle. It has a length 
"THe EnGrncen ® of about 42ft., and is designed to transport some 
sixty or seventy passengers at a speed of about 
FIG. 31—AIRCRAFT REFUELLING TANKER—THOMPSON 80 m.p.h. A study of the design leaves no doubt 
that a low centre of gravity has been considered to be 
a unit with a three-speed and reverse gear-box.|to utilise the same tender for feeding lubricating of first importance. 


The engine has a bore of 56-6 mm. and a stroke of 
92-5mm., giving a swept volume of 933¢.c. The 
complete unit is in every way a standard product 
and therefore should appeal particularly to owners 
of aerodromes which are situated in countries where 
reliability is a necessity. A short shaft takes the 


This is not only shown by the type of engine chosen, 
but also by the special arrangement of the frame and 
rear axle. The rear axle drive is a combined worm 
and spur wheel, which permits of a very low bus 
floor, as the upper part of the housing reaches only 
very little above the road wheel centre. We noted 


oil to aireraft, a 25-gallon capacity compressed-air- 
operated arrangement is used, 


HENSCHEL UND SOHN G.M.B.H. 


The longest, largest, and fastest chassis at Karls 
Court was that for a passenger vehicle, shown on the 











FiG. 32—PASSENGER 


drive from the change-speed gear-box to a power 
take-off gear-box, with a 1 to 1 ratio, situated just 
behind the driver’s seat. This gear is provided with 
a sliding dog clutch engagement for the power 
take-off for the fuel pumping gear. A spiral bevel 
pinion and gear, with a reduction of 5-1 to 1, fitted 
with ball and roller bearings, forms the rear axle 
drive. The front wheel steering mast is mounted 
on tapered roller bearings, which are adjustable 
for wear, and the steering is effected through 
a spring-loaded drag link, operated by a worm 
and sector steering box. The engine is sup- 
plied with petrol from a separate tank. The 
controls include a hand brake, which works on the 
rear wheels only. An ‘ Amal” flame trap is fitted 
to the engine exhaust system and a further protec- 
tion against fire risks is the provision of an earthing 
stake and cable, with a plug for the socket on the 
unit, so that the tender can be electrically earthed, 
eliminating risks of sparks from accumulations of 
static electricity. A towing bracket is fitted at the 
rear of the chassis. 

Constructed in halves of equal capacity, the 
tanks are mounted saddle fashion, and are of elec- 
trically welded construction. The chamber for the 
pumping equipment is arranged to bolt to the rear 
of the tanks. Each tank is equipped with a fill pipe 
and vent, a dip pipe with sealing pipe and dip stick, 
and a foot valve on the tank outlet with its operating 
gear on top of the tank. The pumping and metering 
equipment consists of a small auxiliary tank, with 
connections to each compartment of the main tank 
and with a common delivery line to a filter. On the 
suction side of the pump an automatic snifting valve 
is attached to the outside source inlet, with a screwed 
nozzle for the hose connection. The Varley 
“ Paracyclic ’ pump, with by-pass, is driven by 
means of Tex-ropes from the power take-off shaft. 
Other equipment includes an air separator, a ‘‘ Kent ” 








CHASSIS WITH TWELVE-CYLINDER 330 B.H.P. O1L ENGINE—HENSCHEL 


stand of Henschel und Sohn G.m.b.H., of Kassel, | that while the centre of gravity of such a rear axle 
Germany. This chassis has been specially designed | is very low, the ground clearance is not unduly reduced. 
for Reichsbahn services on the new German motor Steering of the chassis is assisted by an electrically 

















PLANT—HENSCHEL 


Fic. 33—-TWELVE-CYLINDER 250 H.P. ENGINE WITH LIQUID GAS 
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controlled pneumatic-servo arrangement. The driver 
can, however, steer the vehicle without the aid of 
the servo arrangement should there be any failure 
of the compressed air supply. 

The vehicle described is a remarkable instance of 
the advance in design which is made possible by the 
close association of the German State Railways and 
the Roads Administration. 

Another interesting exhibit on the Henschel stand 
was a 5-ton lorry chassis with a 120 H.P. carburettor 
engine combined with a gas producer. The producer 
was so well arranged in the cab that it neither spoiled 


the attractive appearance of the vehicle nor occupied’ 


any pay space or space required by the driver. 
Even matters of less importance, such as the position- 
ing of the reserve fuel container and the charging of 





was also placed laterally. It was fitted with a special 
transmission gear, so that the joints worked straight 
in spite of the offset position of the box. The rear 
axle was a spur wheel driven bevel gear, with a double 
reduction. This arrangement ensures smooth running 
of the rear axle drive, as the high-speed spur wheels 
are ground, while the bevel wheels, which cannot be 
ground, are running at lower speeds. The vehicle 
was equipped with a 100 B.H.P. oil engine, the driver’s 
seat being placed alongside the engine and forward 
of the front axle. The arrangement of the controls 
for brake, clutch, and change-speed gear was par- 
ticularly neat. 

Other models on the stand included the rear axle 
drive for the very large chassis, also models illus- 
trating the “ Lanova’”’ system of fuel injection and 














FiG. 34—FORWARD CONTROL BuS CHASSIS—HENSCHEL 


the gas producer, had evidently been carefully 
considered. 

The lorry referred to can be equipped with different 
gas producers, designed to burn wood, charcoal, peat, 
anthracite. Each of these fuels has its 
specially designed cleaner, and a_ special gas 
cooler. The way, however, in which these auxiliaries 
were designed and fitted showed how much has been 
done in Germany recently in order to use economically 
which may serve as substitutes for heavy oil 


coal, or 


fuels 
fuels. 

During the last few years the firm of Henschel und 
Sohn has not only been engaged on the development of 
oil engines and gas generator driven vehicles, but the 
construction of motor vehicles running on liquid gases, 
which has made remarkable progress. On the stand 
there was shown a twelve-cylinder, 250 H.P., twin 
geared crankshaft engine (see Fig. 33) in combina- 
tion with a gas cylinder installation for the use of 
propan or butan gases, which fuels require special 
pressure reduction and special mixing valves. Such 
valves are also used for lighting gas and other gases, 
such as methane and blast-furnace and coke oven 
gases. The engine itself is of a well-tried type, and does 
not therefore embody any essential alterations to 
previous designs. 

A third exhibit, illustrated in Fig. 34, was a forward 
control type bus chassis, with an offset differential 
pot, allowing a straight centre gangway, with a low 
The way the transmission shafts were 
novel, inasmuch the gear-hox 


oor level. 


arranged was as 





combustion, and the Henschel torque equaliser, and 
also a sectioned model of an engine. 


THE British THOMSON-HoUSTON COMPANY, LTD. 


Various types of magnetos for three to six-cylinder 
engines were shown by the British Thomson-Houston 
Company, Ltd. Cam shaft speed magnetos for four 
and six-cylinder engines are designed for interchanging 
with the coil ignition distributor head. Light-weight 
rotating armature magnetos having laminated pole 
pieces with extended pole tips for use on three, four, 
and six-cylinder engines and polar inductor magnetos 
giving two to four sparks per revolution for four, six, 
and eight-cylinder engines were also exhibited, together 
with magnetos for light vehicles. 

Electrical speed indicating equipments on the 
stand comprised an A.C. generator unit operating in 
conjunction with a small A.C. moving-iron volt- 
meter scaled in miles per hour. The generator can 
be belt driven or it can be arranged for a gear-box 
drive in which case the generator with its mounting 
is designed to be interchangeable with an existing 
speedometer drive. Impulse starters exhibited are 
claimed greatly to facilitate engine starting and are 
supplied as integral parts of certain magnetos. 
Another exhibit was the B.T.H. automatic ignition 
timing device, which minimises gear changing by 
automatically advancing the magneto timing relative 
to the engine. Fabroil noiseless gears and road vehicle 
lamp bulbs were also on view. 








The First Ten Years. 


\ NUMBER of Old Centralians met at the Imperial 
414 College Union, South Kensington; London, 
S.W.7, on Friday, October 29th, 1937, under the 
presidency of Mr. E. G. Walker, to discuss a report 
prepared by a Special Sub-Committee on the economic 
status of graduates from the “‘ Central’ during the 
first ten years of their careers after leaving College. 

Sir Alfred Chatterton (Chairman of the Sub- 
Committee) presented the report printed in abstract 
below. 

In the course of his remarks on the report, Sir 
Alfred referred to Tables I and III, showing 
respectively the distribution of graduates as recorded 
in the City and Guilds College Register, and the 
distribution based on the returns made to the Sub- 
Committee. He pointed out that the various sources 
of information which the Sub-Committee had been 
able to tap showed substantial agreement, and the 
Sub-Committee were more or less justified in con- 
cluding that the information contained in the returns 
was of sufficiently general character to warrant the 
deductions made from it. 

Emphasising the references made in the report to 
the scholarship holders, Sir Alfred said that 
undoubtedly a large number of scholarship holders 
in the College were unable, for pecuniary reasons 
mainly, to take their full share in the life of the 
Those students usually worked extremely 


College. 


— 





well and managed to secure most of the diplomas 
available, but their other records were not satis- 
factory, and they did not compare well with men who 
had attained much lower academic distinctions. 
They came from families not so well off as were the 
families of the majority of the students, and owing 
to the fact that their scholarships, upon which many 
of them had to depend almost entirely, were not of 
sufficient value to enable them to take full part in 
the College life, its social amenities, recreations, and 
amusements, they lost a great deal of the benefit 
they would otherwise obtain. They spent their 
time at work and did not acquire the social charac- 
teristics which were so very important in life, so 
that a good many of them suffered from an inferiority 
complex. The amount of learning that one could 
absorb at College was no criterion of the degree of 
success that one could achieve Jater when associating 
with other people in business. Sir Alfred added that 
he had consulted Mr. Rich, the Chief Education 
Officer to the London County Council (an old 
Centralian), who had said that the London County 
Council was paying great attention to that matter 
and was trying as far as possible to ensure that 
scholarship holders had sufticient means to enable 
them to take part in the general social life of the 
educational institutions to which they were sent. 
A great deal of trouble was taken to ascertain the 





means of their parents and the extent to which the 
parents contributed towards the education of their 
sons. Sir Alfred directed attention to the figures 
given in the teport concerning the value of scholar- 
ships and the remarks made therein concerning the 
disadvantages arising from the inadequacy of that 
value. 

Many of the scholarship holders were men who 
had served in a works for three or four years before 
coming to the College; during those three or four 
years in the works they had shown a great deal of 
grit and determination in carrying on their studies 
at evening classes, and so on, under very unfavourable 
circumstances, and when they came to the College 
they found it was not all that it was claimed to be. 
On the other hand, from the records received by the 
Sub-Committee, practically the whole of the students 
from the College who were not scholarship holders 
came straight from school; the few who had taken 
a factory course for three or four years before coming 
to College seemed to have attained less success than 
those who had come straight from public schools 
and colleges. 

THE REPORT. 

It is just fifty years since the first students of the 
“Central ”’ completed their course of training, and left 
to take their part in carrying on the varied activities of 
the country which may be broadly classified under the 
term ‘‘technical.’’ Since 1887, nearly 4000 men have 
studied there for periods of not less than two years, and 
it was thought that if statements regarding their education 
and their experiences during the first ten years of their 
professional life could be obtained from some of them, 
they would yield information which would confirm or 
disprove current ideas regarding the prospects of young 
engineers. Accordingly, a questionnaire was sent out to 
1315 Old Centralians, and 304 have replied. The number 
of answers is certainly large enough to warrant drawing 
deductions of some degree of certainty, but it is, neverthe- 
less, to be regretted that only 23 per cent. of those asked 
to furnish information have thought it worth while to do so. 

To determine the changes which have taken place during 
the period under review, we have divided it up into five 
ten-year groups, starting from those who left in 1887. 
Table I results from an examination of the data furnished 
by the Register of the careers of all students at the College 
who obtained the A.C.G.I. The total number is 2844. 

The figures given in this table prove beyond any doubt 
that the openings for technically trained men abroad, 
whether under British or foreign flags, have greatly 
diminished. 

Table II is the result of a similar classification of all 
members who have replied to our circular. Of the 1351 
circulars sent out, 134 were to residents abroad, and the 
percentage of replies from home members was 22, as com- 
pared with 28-3 from those abroad. There is fairly close 
agreement between Tables I and II in regard to the extent 
to which overseas employment has fallen off. 

On receipt of the replies to the questionnaire, they were 
separated into the five periods indicated above. The 
salaries and emoluments were then tabulated for each year 
up to the tenth. Totals for each year were made out, and 
the average salary for each year was then struck. In 
doing this it was recognised that during the war period 
the salaries were in most cases fortuitous, and in conse- 
quence these have been neglected, inasmuch as they bear 
no reference to the professional careers. It may be 
noted that the starting year in the series is the year of 
leaving College, so that the first salary represents what 
was received at the end of the first year after leaving 
College. Table IIT gives the actual figures. 

We have obtained the index figures of the cost of living 
from the Economist, and the mean figures are as follows :— 


Index Figures of Cost of Living. 


Year. Index figure. 
1887-1896... ss. 
1897-1906. 103 
1907-1916... 125 
1917-1926... 245 

150 


1927-1936... 


Taking these figures as an indication of the value of the 
purchasing power of the £ for the different periods, we 
have added up the total average salaries for each of the 
periods and divided these totals by the index figures, with 
the results given below. 

Total Average Emoluments in the Ten Y ears, Adjusted by the Index 
Figure, for each of the Periods under Reference. 


Ten-year Total average Adjusted 
period. emoluments. emoluments. 
¢ . 
1887-1896 ... . 3130. .-- 3130 
1897-1906 ... 2880 .. 2796 
1907-1916 .. 3218 . 2574 
1917-1926 ... 3661 ... 1494 
1927-1937 3162 . 2108 


In deducing any conclusions from figures relating to 
the pay of engineers during their first ten years, it must be 
borne in mind that the value of the currency as measured 
by its purchasing power has ranged within very wide limits 
during the last fifty years. Pay on foreign service is 
always higher than at home, and as the percentage of men 
serving overseas has greatly decreased, the average earn- 
ings have diminished. There does not seem to have been 
any great amount of unemployment, and it may be taken 
roughly from the returns we have received that supply and 
demand for the services of young engineers have been fairly 
balanced. There is, however, more than a possibility that 
we have been dealing with the more fortunate students, 
and that many have not sent replies to our circular, and 
that still more are not members of the Old Centralians, 
because they have not done well. 

A reference to Table III suggests that not till, at any 
rate, the fourth year is the average salary sufficient to 
enable its recipient to maintain himself in a manner 
more or less equivalent to that in which he has been brought 
up and enjoyed during his early life. It is possible that 
the competition of scholarship holders, who are frequently 
without private resources and therefore compelled to 
accept whatever offers, has contributed somewhat to the 
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decreased remuneration of young engineers which prevails 
to-day. ; 

Engineers during their first ten years have now few 
opportunities to do work of an original character, and the 
contributions which they make to professional literature 
are neither numerous nor important. Chemists and 
physicists are in a somewhat better position, but as the 
years have passed since men first came out of the “‘ Central,”’ 
there is a marked decrease in their output of accepted 
papers by the recognised scientific and technical societies. 
With the rapid advance of technique and knowledge, this 
is at first sight surprising. The explanation probably lies 
in the great increase in team work under more senior men, 
in the extensive application of research to specific problems 
of commercial interest, and to the lack of command of 
equipment to carry on such work by junior men. 

It is a mere truism to say that a man’s success in any 
career depends on the work he does after his formal 
education is finished, upon the character and personality 
which gradually evolves, and upon the social environment 
to which he belongs. A careful scrutiny of the careers of 
300 students fully bears this out. Those who have friends 
at court, or who have private means and can afford to 
wait, as a rule have done better than their equally able 
contemporaries who have not enjoyed these advantages. 
The students who come to the College with inadequate 
means to enjoy the social amenities which are obtainable 





College for more than ten years would be able to 
apply their experience to the conclusions reached 
by the Sub-Committee, and those who had been 
away from the College for less than ten years might 
be able to find something in the report which would 
be of use to them in the future. 

Commenting on Table III in the report, show- 
ing the average salaries of ex-students of the 
College during the first ten years after leaving the 
College, the figures representing five ten-year periods 
from 1887 to 1936, the President said that the increase 
of average salaries over the greater part of the latest 
ten-year period was roughly proportional to the 
increase in the cost of living, when compared with the 
figures for the first ten-year period. But towards 
the end of the latest ten-year period the proportional 
increase in salaries had not been maintained, so that 
apparently the position of the engineer to-day, 
after having left the College for ten years, was worse 
than it was half a century ago. That situation 
needed careful consideration. 

The Sub-Committee’s deduction that the graduate 
engineer was not in a position to keep himself until 
at least four years after he had started to earn 





TABLE 1.—Distribution of Graduates, Recorded in the City and Guilds College Register. 
i 
Members employed. | Members about | | Percentage of 
Aas - —_—__—— whom no | total employed 
‘Ten-year | | In foreign coun- | information | Total. | overseas 
period. | In Great Britain | Overseas in the | tries, chiefly in is available. | ; (Empire and 
and Lreland. British Empire. | the Americas. | foreign). 

1 2 3 | 4 5 6 7 
1887-1896 146 45 25 10 226 32-3 
1897-1906 263 120 45 26 454 36-3 
1907-1916 390 219 79 89 777 38°5 
4917-1926 541 lil 51 40 743 21-8 
1927-1936 466 j 81 25 78 650 | 16-3 

1806 576 225 243 2850 ; 28-1 
i | | 
Norrs.— Column 5 includes also those who are known not to have followed an engineering career :—-Total number of teachers, 


155; total number of clergy, 20. 


Tassie LL.— Distribution of Old Centralians, 


Members employed. | 


| | In foreign coun- | 


Based on the Returns to the Sub-Committee. 


Percentage of 
total employed 





H | 
Ten-year jin Great Britain| Overseas in | tries, chiefly in | Mixed. | As teachers. Total. | overseas 
period and Ireland. | the British | the Americas. | (Empire and 
Empire. } | foreign).: 
1 2 3 4 | 5 | 6 7 8 

1887-1896 | 17 l 4 2 3 27 | 18-5 

1897-1906 | 22 12 2 5 | 0 41 34-4 

1907-1916 23 6 2 2 | 2 35 | 22-9 

1917-1926 49 9 7 6 } 4 15 21-6 

1927-1936 101 6 i) 6 4 126 12-7 

212 34 24 21 | 13 304 | 18-7 

sh te 3 SSF pets tise es te rou Tame orn: 
TaBLe III.—Average Annual Salaries at Different Periods. 
Salaries in £. 
Ten-year periods. Years 

Ist. 2nd. 3rd. 4th 5th. 6th 7th. 8th 9th. 10th. 
1887-1896 | 85 155 183 232 255 317 361 431 501 513 
1897-1906 | 92 118 158 202 244 300 353 406 470 455 
1907-1916 106 140 198 264 307 357 417 509 591 616 
1917-1926 | 170 192 275 322 357 397 438 469 511 627 
1927-1936 | 161 208 258 308 349 381 473 534 641 594 


in the shape of sport and recreation, miss a valuable part 
of the College life. Character develops along many lines, 
and too exclusive a devotion to the acquisition of know- 
ledge does not compensate for the lack of intimate contact 
with one’s fellows outside the lecture rooms, laboratories, 
and workshops. 

From the annual report of the Council for 1935 we find 
that the number of students in attendance was about 400, 
and that about 180 of them were in receipt of scholarships, 
exhibitions, or bursaries to the total value of about 
£16,000 a year. These scholarships range in value from 
£300 to £20 a year. It would appear that there are many 
students entirely or almost entirely dependent on their 
scholarships, and for them it must be a very hard struggle 
to make both ends meet. They attend the College, but 
they are totally unable to take part in its social life. 
This is a very serious handicap, and one not recognised 
by the educational authorities in this country. It is right 
and proper that facilities should be provided for the sons 
of the less wealthy classes to obtain the highest type of 
technical education that is available, but it should be under 
conditions which will enable them to fully participate in 
the life of their fellow-students with whom they hope to 
be associated in after-life. We are very decidedly of 

‘ opinion that the public money which is the source from 
which many of these scholarships are granted is unwisely 
expended unless the allowances made to students without 
means are adequate to permit them to mix among their 
fellows on equal terms. A smaller number of scholarships 
of greater value would undoubtedly produce better results. 
We have been unable to gather any evidence of extra- 
vagance on the part of the students of the College, and we 
think that the various forms of recreation indulged in are 
not more than necessary to maintain a high degree of 
mental and physical fitness. 


THE Discussion. 

The President emphasised that the preparation 
of the report had involved a considerable amount 
of work on the part of the Sub-Committee, and it 
contained a mass of information well worthy of 
discussion. Those who had been away from the 





money was also unsatisfactory. If that were due to 
the conditions suggested in the report, the situation 
deserved very careful consideration, and some stir 
should be made about it. 

Major F. Newhouse said that the term “ engineers ” 
included aeronautical, wireless, chemical, and other 
engineers, and all kinds of scientific workers. The 
problem of status had been worrying scientific 
workers for a good many years, and about ten years 
ago the Association of Scientific Workers was started, 
the object being to ensure that the influence of 
scientific workers upon society was properly felt. 
He did not think the Association had been supported 
so widely as it might have been, but it did all it could 
to improye status, to ensure that engineers should 
be consulted where they should be consulted, and 
so on. 

With regard to scholarship men, when they left 
College they were fit to take up such posts as assistants 
in laboratories, and they might get into dead-end 
jobs. Again, a scholarship holder might suffer 
from an inferiority complex and perhaps would not 
bother about matters of administration and finance ; 
that lack of interest in administration would be 
noted by his chiefs, and in course of time he would 
be treated more or less as a working man. Thus 
there was a vicious circle, and the matter could 
only be put right by dealing with it at the root, i.e., 
by increasing the value of scholarships and extending 
their period. The profession required the clever, 
hard-working, and plucky scholarship lads, and did 
not wish to see them regarded more or less as working 
plumbers. All scientific workers should insist, 
therefore, that the minimum fee of a scholarship 
should be £250 a year, plus College fees, and that a 
scholarship should continue for at least a year after 
the lad had completed his College course, in order 
that he should have time to look around and should 





not be compelled to snatch the first job that came 
along. 

Dr. J. S. Owens, who directed a little criticism 
to the report, suggested that the sample of students 
on which the Sub-Committee’s conclusions were 
based was not representative. 

With regard to research workers, he said that the 
report stated that “‘...It is now fairly generally 
recognised by employers that research work is a 
good investment, but it would appear that those 
engaged upon it, for lack of business instinct, are 
not adequately rewarded .. .”’ The suggestion seemed 
to be that the men should be taught the business 
point of view. In his opinion the successful research 
man never had a good business instinct, for the two 
things were practically incompatible. A man could 
not concentrate on research work and at the same 
time have at the back of his mind the consideration 
as to how he could get the better of somebody else 
in a business deal. 

Commenting upon another statement in the report, 
that ‘‘ engineers during their first ten years have now 
few opportunities to do work of an original character, 
and the contributions which they make to professional 
literature are neither numerous nor important,” 
Dr. Owens suggested that that was a dangerous 
statement, to the extent that it might lead engimeers 
to fee] that opportunities were hanging like plums 
from a tree, ready to drop into their mouths. That 
was not the point of view that should be held by an 
engineer who wanted to succeed ; he should be ready 
to find and make his opportunities, and he would 
find them where he least expected them. A successful 
man must be a “ go-getter.” Dr. Owens was in 
entire agreement with the Sub-Committee statement 
that a man’s success in any career depended on the 
work he did after his formal education was finished. 
That went to the root of the whole problem, and it 
was not sufficiently appreciated. There was no doubt, 
also, about the truth of the Sub-Committee’s state- 
ment that success depended also upon the character 
and personality which gradually evolved and upon 
the social environment to which the man belonged, 
that character developed along many lines, and 
that too exclusive a devotion to the acquisition of 
knowledge did not compensate for the lack of intimate 
contact with one’s fellows outside the lecture rooms, 
laboratories, and workshops. 

Professor C. H. Lander said that a difficulty with 
regard to scholarship holders was that so many of 
them lived at their home, situated at some distance 
from the College, so that it was difficult for them to 
take an adequate part in the social life of the College. 
He believed that every student should be made to 
live at the hostel, and he felt sure that if the hostel 
were of sufficient capacity, the Governors of the 
College, Boards of Studies, ‘and so on, would welcome 
that as a compulsory requirement for scholarship 
students. 

Another point to which he directed criticism was 
the wicked and pernicious habit adopted by some 
Councils of giving a scholarship and offering a loan. 
What could be worse ? A student was offered a loan 
of £50 per year to make up for the inadequacy of the 
scholarship. That meant that when he left the College 
he was not free to accept a post at a small salary, 
on which he could possibly jog along, but had to 
start with a millstone amounting to anything up to 
£150 around his neck. 

The College authorities were not blind to those 
difficulties, of course, and there were very inadequate 
means existing for relieving some of the difficulties. 

Mr. Vowler, emphasising the importance of the 
social life of College, said that the College aimed to 
turn out students possessing the maximum possible 
equipment for their professional life, and if that equip- 
ment were limited entirely to technical knowledge, 
book learning, it was not sufficient. When a man left 
College and entered a business or a works he must 
deal with men, of whom he had had no experience. He 
would appreciate more and more the importance of 
being able to deal with men, and he had to develop 
that side of his activities more or less on his own. 
If he were left to develop his personality and 
character as best he could in the course of his job, 
he was starting with a handicap. Was it not possible, 
therefore, to stress equally with his technical learning 
at College the importance of developing character 
and personality ? Assuming that two Old Centralians 
of equal technical ability applied for a job, and that 
the employer was satisfied that each of them would 
carry out the technical work equally well, would the 
job go to the man who made upon the employer the 
greatest impression as a man, apart from his abilities 
as an engineer? If so, that man was starting with a 
definite advantage over the other, and it must be 
remembered that an employer regarded an applicant 
for a post as a potential manager or chief engineer or 
head of the concern. It was not possible to over- 
emphasise the statement in the report that ‘‘ Character 
develops along many lines, and too exclusive a 
devotion to the acquisition of knowledge does not 
compensate for the lack of intimate contact with one’s 
fellows outside the lecture rooms, laboratories, and 
workshops.” 

Major F. Bramwell endorsed all that Mr. Vowler 
had said, particularly bearing in mind that one of 
the main objects of the debate was to help the present- 
day students. He endeavoured to help also those 
who were in the early stages of their professional 
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life by suggesting that they should not be content 
to sit down in whatever job they might happen 
to get immediately after leaving College. It had 
seemed to him during the last thirty years that, 
generally speaking, the men who had been most 
successful were those who, in the years after leaving 
College, and certainly until they were thirty years of 
age, had not stuck to any one job. 

Mr. Dennis Temple said that he thought the 
so-called “ inferiority complex ”? was due to a large 
extent to the standard of education attained. by a 
student on leaving school. There were some students 
who had not to concentrate mainly on mathematics 
until their third year, by reason of the high standard 
they had attained at school. There were far more, 
however, who had to work really hard during their 
first year at College; and they were the people who 
usually read text-books in the train and whenever 
they had an opportunity. After three years of rather 
hard grind they found that they could not converse 
intellectually even with people who had not the advan- 
tage of a university education. It would be a very 
good thing, indeed, if the College could be made 
wholly residential ; its advantages would be manifold. 

Professor Fortescue said, with regard to inferiority 
complex, personality, and so on, he would like to 
know how various people would define ** personality.” 
The average scholarship holder came to the College 
at an age when his natural characteristics were 
fixed. From the age of sixteen years onwards the 
environment had very little effect on intrinsic value. 
How, therefore, could the College have any influence 
at all on the intrinsic values of the scholarship 
holders ? 

Mr. J. S. Wilson suggested that if a man received 
a princely salary after leaving College he would 
probably devote less time than he would do other- 
wise to further study ; want of cash helped one to 
do a lot of reading, and if students received the sort 
of salaries which they considered they should have 
when they left the College there would be far less 
study during the first ten years of their professional 
life. 


Mr. A. C. Vivian said the professorial staff of a 





college was in an unrivalled position to assess 
personality, and he wondered whether it was possible 
to introduce into the curriculum some method of 
selection which would help students to develop on 
the right lines. He believed the College could do 
something towards cultivating personality in a 
student, that it was possible to give a student an 
opportunity to find that he did possess personality, 
which had been latent until it was brought out in a 
congenial atmosphere. 

Mr. H. C. Booth urged that a college course should 
specialise as little as possible, and should concentrate 
on the fundamentals of engineering and applied 
mechanics for men who were to be electrical, chemical, 
and civil engineers ; the rest would follow, if they 
had any brains. As to the so-called inferiority complex 
of seholarship students, he said he had never noticed 
it whilst he was at college, and it seemed to him that 
in his day the scholarship students had had a 
superiority complex. At the same time, he said it 
did not follow that men who had mental capacity 
and who came out well in examination would become 
good engineers. 

Replying to Professor Fortescue as to the qualities 
one looked for when interviewing a man with a view 
to employing him, Mr. Booth said that if he had to 
interview two men whose academic abilities were 
tolerably equal, he would choose the one who proved 
to be the more honest and straightforward. He could 
not define that quality, but unless a man was born 
with the capacity to make friends he would not know 
anybody intimately and nobody would know him, 
and he would have a very poor chance of making 
progress in this world unless he were a genius and 
could force his way in spite of his social handicaps. 
An extraordinarily important quality was ambition. 
Diseussing the plea that the value of scholarships 
should be increased, he suggested that the capital 
funds available for certain scholarships might be 
used with advantage to purchase annuities for ten 
years, during which period the funds would be used 
up, trusting in the meantime to raise sufficient new 
funds to finance scholarships to take their place. 

Sir Alfred Chatterton replied to the discussion. 








Congress of French Ports. 


+ 


HE Congress of French Ports, held in Paris during 

the first three days of last week, necessarily 
covered shipping and other interests identified with 
the ports. Having long suffered from economic and 
financial embarrassments at home, and from the 
difficulty of competing for international freights 
unaided by the State, those interests were completely 
unsettled by the consequences of the social reforms 
initiated seventeen months ago. Since then matters 
have gone from bad to worse, and in the hope of find- 
ing some way out of an inextricable situation, the 
Association des Grands Ports Francais and the 
Union des Chambres de Commerce Maritimes et des 
Ports Frangais brought the various interests together 
for a discussion of the whole problem. Monsieur 
Yves Le Trocquer, Senator and President of the 
Association des Grands Ports Francais, was Pre- 
sident of the Congress, which was opened by the 
Minister of Public Works, Monsieur Queuille. Of the 
five commissions dealing with the various interests, 
the first was devoted to the shipping industry, upon 
which a report was presented by Monsieur Marchegay, 
general secretary of the Central Committee of French 
Shipowners. This report began with a recapitulation 
of the grievances of owners, except naturally the big 
companies, which have contracts with the State and 
are regularly subsidised. Long before the Govern- 
ment put into operation its programme of social 
reforms the situation of shipowners was so precarious 
that temporary measures had to be taken to relieve 
them, principally by means of subsidies which were 
renewed from year to year, and the system of shipping 
credits was extended in the hope of encouraging owners 
to scrap old ships and order new ones from French 
yards. Of the 2,800,000 tons of merchant. shipping, 
1,600,000 tons are more than fifteen years old, and 
it has long been urged that unless this latter tonnage 
is renewed within ten years the merchant fleet will 
become entirely obsolete. It was hoped that with 
the encouragement offered them owners would be 
able to place orders in French yards for 160,000 tons 
a year, but they can do nothing so long as the cost of 
building ships in French yards is excessive, and they 
are unable to make profit out of their business. The 
shipping industry suffers from so many and such 
serious drawbacks that owners do not see how it is 
possible to invest money in new ships that can bring 
in no return unless the State adopts a system of 
financial aid that will give a sufficiently remunerative 
character to the industry. The burdens on owners 
are increased by the social reforms and the forty 
hours’ week for seamen to such an extent that the 
onus of making good these additional losses neces- 
sarily falls upon the State. At present the laws pro- 


viding assistance to shipowners are of a fragmentary 
nature, and are useless for dealing with what was 





described as an extremely grave situation. The 
Congress therefore recommended that the State should 
adopt a permanent formula based upon the level of 
freights, the volume of traffic, and the tonnage of 
ships in service, whereby financial aid would be 
given to shipping according to its fluctuating require- 
ments, and that such aid should take into account 
the necessity of renewing the merchant shipping fleet. 

Besides the involved economic difficulties that 
paralyse shipping there is the new status of seamen 
which Monsieur Marchegay dealt with at some 
length, and he left no doubt that the problem will 
have serious consequences for the industry unless a 
satisfactory solution is found very shortly. Seamen 
claim the same privileges as workers on land, and in 
the same way have carried their claims to the extent 
of requiring that the relations of the captain with the 
crew must be through the union delegates. Instead 
of being signed on for each voyage, the men insist 
on their work being regarded as a permanency. 
Following on the recent strike at Marseilles, the 
Government conciliated the men by undertaking to 
prepare a Bill which would assure some permanency 
under conditions that, it is said, would add still 
further to the charges on owners. The unions are 
endeavouring to assimilate seamen to workers in 
shops, where the same idea of compulsory permanency 
of work is prevalent. The friction arising out of these 
claims has given rise to frequent strikes, which, 
Monsieur Marchegay said, have led to serious loss of 
traffic to French shipping. There exists a disciplinary 
code with a scale of sanctions and penalties intended 
to maintain order and discipline on board, but 
in each case proceedings against men have to be 
authorised by the administration of the maritime 
inscription, which is an official bureau that controls 
seamen liable to naval service, and no sanction has 
been authorised for several years. Practically there- 
fore there is no civil or penal sanction. The men 
have secured all sorts of advantages with the forty 
hours’ week and holidays, which leave them with 
one hundred paid days a year without work, and yet 
they provide no compensation in regularity of service, 
In the discussion that followed upon the report, 
instances were given of union delegates refusing to 
allow captains to have direct control over the crews, 
and while this attitude may be only occasional, it is 
sufficiently disturbing to reveal a state of things 
that cannot be permitted to continue without 
endangering the future of the shipping industry. 
The Congress adopted a recommendation to the effect 
that the Government should take such measures as 
would insure an observance of collective contracts, 
and put an end to social troubles that interfere with 
the regularity of maritime services and paralyse the 
ports. 





Another commission dealt with the equipment 
of ports, and this was reported on by Monsieur 
Peltier, Director of Installations and Technical 
Services of the Marseilles Chamber of Commerce, 
who described in general terms the progress that had 
been made in machinery for handling cargoes. This 
paper was followed by a long discussion, when a 
good deal was said about the effect of the forty hours’ 
week on the use of machinery. At one port recently 
there was a strike of dockers because an electric 
crane had been installed that enabled two men to 
do work that previously required thirty men. So 
long as no reliance can be placed upon dockers 
it is difficult to fix an economic limit to the capacity 
of installations, since the more costly the plant the 
greater is the loss in case of strikes, and the forty 
hours’ week reduces the actual capacity of the plant 
by more than 20 per cent., to say nothing of the slow- 
ing down of work that has given rise to complaints 
at the ports. All these troubles will necessarily be 
remedied in time, but meanwhile the Congress was 
doubtful how to view the situation, one member 
declaring that the mechanical problem could not be 
solved until they knew whether they could depend 
upon the men. The matter.to be considered was how 
users were to obtain the greatest benefit from the 
cargo-handling machinery provided at the big ports by 
the Maritime Chambers of Commerce and by the auto- 
nomeus ports. As the social charges and heavier 
amortisation of high-duty cranes due to the fewer 
working hours raise the cost of handling cargoes, 
French shipping and the interests of the ports are 
adversely affected. The only solution of the difficulty 
suggested was that the State should contribute more 
to the cost of port equipment. The big ports handle 
about 66 per cent. of the total amount of cargoes 
entering and leaving France, and the remainder 
is distributed amongst the medium and small ports, 
which have not the financial means of improving 
their equipments in a manner to meet conditions that 
may arise out of the new labour situation. Here, 
again, it was affirmed that the State could alone 
relieve users of further charges which cannot be borne 
by an already overburdened shipping. In the 
present state of things no constructive plan could 
be offered by the Congress, which was inclined to 
leave the Government to solve a complicated problem 
which obviously can only be dealt with as a whole. 

Another question that aroused some controversy 
was the subject of a report by Monsieur Lemaignen, 
Managing Director of the Société des Ports Coloniaux, 
on the relations hetween home and colonial ports. 
Monsieur Lemaignen gave an account of the progress 
of work carried out at the colonial ports during the 
past six years, and the discussion turned upon the 
high cost of freights between France and North 
Africa, and the possible consequences this might have 
on the economic future of Algeria. French shipping 
has a monopoly of the colonial trade with the mother 
country, and the controversy was started by a delegate 
affirming that while shipowners were offering com- 
petitive rates for Morocco, where they had no mono- 
poly, the Algerian freights had doubled during the 
year. He suggested that Algeria was paying for the 
advantages accorded to Morocco. For the ship- 
owners it was explained that freights had not only 
doubled, but would certainly be further increased 
because it-was impossible to keep to the present rates 
with the heavy social charges imposed on shipping 
and the higher costs resulting from the frane devalua- 
tions, notably of imported coal. The President of 
the Chamber of Commerce of Algiers could not 
accept the suggestion that shipowners were making 
Algeria pay for lower freights to Morocco, but he 
made out a very serious case for Algeria and explained 
that it was quite impossible to continue paying these 
increasingly high freights. Unless something were 
done to cheapen transport between France and 
North Africa, Algeria would have to look into the 
question of working up its own raw materials and 
industrialising the country, in which event the 
mother country would find a competitor instead of a 
customer for its goods. This was not put forward 
as a threat, but as a possible alternative to disaster. 
In his opening address the Minister of Public Works 
had stated that colonial products were not comple- 
mentary to those of France, but were in competition 
with them. Algeria, however, is not a colony, but a 
Department, of France. The problem is a purely 
economic one, and its solution can only be found in 
reducing freights on what can be imported into 
France and in widening foreign markets for the 
surplus supply of colonial produce. As with all other 
matters discussed at the Congress, the question of 
lower freights had to be referred to the Government, 
which, presumably, must find a way out of the 
difficulty by a comprehensive organisation and 
adjustment of the country’s economic and new social 
system. 








Miners’ Lamps.—A recent paper presented to the 
Midland Counties Institution of Engineers gives the results 
of investigations into ways of improving the illumination 
from miners’ electric hand lamps, by Professor W. H. 
McMillan and Mr. 8S. Holmes. It was concluded that the 
best reflectors are those which may be fitted inside the 
well glass of the lamp and that the best reflecting surface 
is a covering of matt white photometric paint. In reducing 
glare, tinted bulbs and glasses seemed to effect but little 
improvement. 
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Rail and Road. 


ELECTRIFICATION ON THE L.N.E.R.—The London and 
North-Eastern Railway Company has informed the 
Minister of Transport that preliminary work has been 
started ,between Bow Junction and Stratford and at 
Stratford and Goodmayes, and that substantial contracts 
have been invited in connection with other portions of the 
scheme for electrification of the line from Liverpool-street 
to Shenfield. 


SouTHeRN Ramway ELectririep SERVICES.—Speak- 
ing at a recent Chamber of Commerce meeting at Chichester 
Mr. C. Grasemann, of the Southern Railway Company, 
said that whereas now Chichester had a week-day service 
from London of fifteen trains a day, averaging 2 h. 7 min., 
under the proposed electric service there would be seven- 
teen trains, averaging 1 h. 43 min. On the up line there 
were eighteen week-day trains, averaging 2 h. 11 min., 
which under the new conditions would be increased to 
twenty trains, averaging 1 h. 50 min. 





L.M.S. REORGANISATION IN THE Porrerres.—The chief 
commercial manager of the London, Midland and Scottish 
Railway Company, Mr. Ashton Davies, recently gave some 
particulars of the company’s reorganisation scheme for 
goods traffic in the Potteries. It is planned to deal with 
the miscellaneous goods traffic of Hanley and Tunstall 
stations at a modernised and extended station at Long- 
port, and partly through the goods station at Stoke. The 
improvements at Longport will include additional sidings, 
new main line connections, new cart roads, and various 
types of cranes. The estimated cost of the improvements 
is nearly £80,000. 

ACCIDENTS ON THE L.M.S.—Shortly before midnight 
on Wednesday, November 10th, fifteen passengers were 
injured in a collision on the London, Midland and Scottish 
Railway at Euston Station. The ‘‘ Night Scot,’ which 
was due to leave at 11.45 p.m., was standing in the station 
waiting for the engine to be coupled when it was run into 
by an empty train coming in from the Willesden yards. 
Another accident occ on Tuesday, November 16th 
outside Crewe Station, when the “ Night Scot,” which 
was waiting at a signal about 4 mile from the station, was 
run into by the ‘‘ Royal Highlander.’’ There was a dense 
fog at the time of the accident. Several passengers and 
railway servants were injured. 


Tue British Roap Prostem.—At a meeting of the 
British Road Tar Association Sir David Milne Watson 
said that the German road problem was very different 
from ours, and “ the provision of adequate highways in 
this country lies possibly in the building of a few new motor 
roads, but principally in the modernisation of our present 
main roads and the intelligent adaptation of our secondary 
roads to form an efficient network of good auxiliary routes 
which will be of great value in relieving our main roads of 
much of the short-distance traffic.” Speaking at the 
Bristol Chamber of Commerce, Mr. R. Gresham Cooke 
said that a scheme of national motor roads for the whole 
country, of 2000 miles, would cost not much more than, 
£100,000,000. 


RoapD OVERHANGING RivER.—An interesting feature 
of a road improvement scheme, for which the Minister 
of Transport has just made a grant to the Shrewsbury 
Town Council, is a proposal to build part of the road on 
piles driven into the bed of the river Severn. The scheme 
is for-the widening of Smithfield-road, an important 
riverside thoroughfare forming part of the Shrewsbury- 
Buxton road. This road carries a considerable volume of 
through traffic which is accommodated at present on a 
carriageway varying in width from 18ft. to 20ft. It is 
intended to provide a 30ft. carriageway with two foot- 
paths, and where the widened road overhangs the river 
it will be supported on a series of reinforced concrete 
piles carrying steel beams encased in concrete. The cost 
is estimated at over £32,000, and it is hoped to complete 
the scheme in 1939. . 


Roaps IN THE UNITED Srares.—The United States 
Bureau of Public Roads of the Department of Agriculture, 
in its report for the year ending June 30th, 1937, states 
that more than 22,000 miles of highway of all classes were 
completed under Federal supervision, the greater part in 
co-operation with State highway departments. The 
report states that 11,401 miles of road were financed with 
special emergency funds, and 7367 miles through regular 
federal aid. The payments of federal funds to the States 
for this work totalled 337,747,071 dollars. At the close 
of the fiscal year the emergency funds were very largely 
expended, and future work will be supported by annual 
authorisations for each of the fiscal years 1938 and 1939 
of 125 million dollars of federal aid for improvement of 
the federal aid system, 25 million dollars for secondary 
roads, and 50 million dollars for elimination of level 
crossings. The report points out that notable progress 
was made in the federal programme of elimination of 
level crossings, with 1149 crossings eliminated, 574 pro- 
tected with signals or other devices, and 196 separation 
structures reconstructed. 


L.M.S. ApporntmENtTs.—The following appointments 
have been approved by the directors of the London, 
Midland and Scottish Railway Company :—Mr. E. H. d’E. 
Darby, Assistant Engineer (Permanent Way), St. Pancras, 
to be Assistant Engineer, St.. Pancras; Mr. J. Briggs, 
Senior Assistant (Permanent Way), St. Pancras, to be 
Assistant Engineer (Permanent Way), St. Pancras ; 
Mr. J. W. Melville, Assistant, St. Pancras, to be Senior 
Assistant (Permanent Way), St. Pancras; Mr. E. 8. Cox, 
Development Assistant, C.M.E. Department, Derby, to be 
Personal and Technical Assistant, C.M.E. Department, 
Euston; Mr. D. W. Sanford, Chief Loco. Draughtsman, 
C.M.E. Department, Derby, to be Development Assistant, 
C.M.E. Department, Derby ; Mr. A. E. Owen, Assistant 
Chief Loco. Draughtsman, C.M.E. Department, Derby, 
to be Chief Loco. Draughtsman, C.M.E. Department, 
Derby ; Mr. R. Hutchison, Running Inspector, Operating 
Manager’s Office, Glasgow, to be Assistant District Loco. 
Superintendent, Polmadie ; Mr. F. Burton, Chief Inspector, 
Signal and Telegraph Department, Stoke-on-Trent, to be 
Divisional Assistant (Telegraphs), Signal and Telegraph 
Department, Crewe. 





Miscellanea. 





Tae Emprre Exureirion.—A number of the Colonies, 
including Malaya, which has taken 5500 square feet, and 
the East African Dependencies, have announced their 
intention of being represented at the Glasgow Exhibition. 
Nigeria, the Gold Coast, Sierra Leone, and Gambia will 
present their displays in the West African Pavilion. 


Guiass TECHNOLOGY AT SHEFFIELD UNIVERSITY.— 
The foundation stone for the new buildings of the Glass 
Technology Department at Sheffield University, laid on 
Tuesday, November 9th, took the form of a block of glass 
weighing 4cwt. The ceremony was combined with the 
twenty-first anniversary celebrations of the Society of 
Glass Technology. 

Wortp Power CoNFERENCE.—The sectional meeting 
of the World Power Conference to be held in Vienna nex, 
year will be held from August 25th to September 2nd 
The meeting will be followed by one or more study tours 
of about one week’s duration. Programmes of the meeting 
are available from the British National Committee, 
World Power Conference, 36, Kingsway, London, W.C.2. 


New Yor«k SewaGe DisposaL.—A new activated sludge 
type sewage treatment plant for New York has been placed 
in service on Ward’s Island in the East River. The plant, 
with a capacity of 190 million gallons a day, will treat 
about one-fifth of the city’s sewage. Sludge from the 
plant will be dumped 10 miles out at sea by the oil-engined 
sludge vessels now under construction. The cost of the 
new plant was about 30 million dollars. 


Apvisory Councit For Screntiric ResEarcu.—Under 
the Order in Council dated February 6th, 1928, the Lord 
President of the Council has appointed Lord Riverdale 
of Sheffield to be Chairman of the Advisory Council to 
the Committee of the Privy Council for Scientific and 
Industrial Research in succession to the late Lord 
Rutherford. Under the same Order in Council the Lord 
President has appointed Sir William H. Bragg to be a 
member of the Advisory Council. 


GENERATION OF Etxcrriciry.—The Official Returns 
rendered to the Electricity Commissioners show that 
2029 million units of electricity were generated by 
authorised undertakers in Great Britain during the month 
of October, 1937, as compared with the revised figure of 
1861 million units in the corresponding month of 1936, 
representing an increase of 168 million units. The number 
of working days in the month (i.e., excluding Sundays) 
was twenty-six, as against twenty-seven last year. During 
the first ten months of 1937 up to the end of October the 
total amount of electricity generated by authorised under- 
takers was 18,120 million units, as compared with the 
revised figure of 16,031 million units for the corresponding 
period of 1936, representing an increase of 2089 million 
units. 

Cootinc TowrErs.—Discussing the costs of condenser 
water cooling towers at a recent meeting of the Electrical 
Power Engineers’ Association, Mr. T. J. Gueritte said that 
the attempted standardisation of water cooling towers in 
the early days was a mistake. The costs of timber and 
reinforced concrete towers are about the same, but timber 
towers are more bulky and occupy more space. He stated 
that for an expenditure of perhaps 15 per cent. extra on 
the first cost of a tower the efficiency could be improved 
to an extent which would reduce the steam expenditure, 
and therefore the fuel costs, by 3 per cent. The saving 
effected in steam consumption would repay the extra 
cost in three years. The cost of cooling towers per kW of 
output at a power station might be reckoned at about 25s. 
for very small units, and down to about 15s. in the case of 
the larger towers. The make-up water figure given by the 
B.E.A.M.A. was 1 per cent. for 12 deg. range of cooling, 
and that was quite safe to estimate on. 


THE CENTENARY OF GALVANISED Iron.—The process 
of coating iron with zinc was patented in 1837 by Mr. 
H. W. Crawfurd. His process was described as follows :— 
“Sheet iron, iron castings, and various other objects in. 
iron are cleaned and scoured by immersion in a bath of 
water, acidulated with sulphuric acid, heated in a leaden 
vessel, or used cold in one of wood, just to remove the 
oxide. They are then thrown into cold water and taken 
out one at a time to be scoured with sand and water with 
a piece of cork or more usually with a piece of the husk 
of a cocoa nut.... Pure zine covered with a thick layer 
of sal-ammoniac is then melted in a bath, and the iron, if 
in sheets, is dipped several sheets at a time in a cradle or 
grating. The sheets are slowly raised to allow the super- 
fluous zinc to drain off, and are thrown whilst hot into 
cold water.... Thick pieces are heated before immer- 
sion tp avoid cooling the zinc.... It will be understood 
that the zinc is melted with a thick coat of sal-ammoniac 
to prevent the loss of zine by oxidation.” 


THe Paris Exursrrion.—The Executive Committee 
of the Federation of British Industries recently considered 
the question of reopening the British Pavilion at the Paris 
Exhibition next year. After the meeting the Committee 
issued a statement to the effect that it regretted the 
decision to reopen this Exhibition in 1938, and that it 
seems clearly contrary to the provisions of the Inter- 
national Convention of November, 1928. The statement 
concludes :—‘‘ In the present case considerable prejudice 
will be caused to the Empire Exhibition which is due to 
open in Glasgow in 1938. It is true that this Exhibition 
does not come within the scope of the Internationa] Con- 
vention, but the organisers of that Exhibition chose the 
year 1938 in the belief that under the terms of the Inter- 
national Convention no other major exhibition would be 
held during that year. With regard to the future of the 
British Pavilion, the Federation is of opinion that from 
the commercial point of view no substantial advantage 
would accrue to British industry by reopening it in 1938. 
The Department of Overseas Trade announces that his 
Majesty’s Government in the United Kingdom has decided, 
after careful consideration, that it is not possible for it to 
accept the French Government’s invitation to continue 
the United Kingdom participation when the Paris Inter- 
national Exhibition is reopened for a further period in 
1938. The Freneh Government has been informed 
accordingly. 





Air and Water. 





River CANALISATION IN GERMANY.—It is reported that 
the river Werra, in Germany, is to be canalised for a 
distance of about 100 kiloms. between Munden and Wartha. 


New ImperiaL Arrways MAcuInes.—Imperial Airways 
have ordered five new ‘“ Albatross” type air liners 
from the de Havilland Company. The new machines are 
of all-wood construction, and have four “ Gipsy Twelve ”’ 
450 H.P. engines. 

Lioyp’s CommirrEE.—In the election to fill the vacan- 
cies on Lloyd’s Committee. which will occur at the end of 
the year through retirement by rota, Mr. Neville Dixey, 
Mr. K. G. Poland, and Mr. T. Lawrence Forbes were 
elected. 

LanD AEROPLANE SPEED RKecorD.—On Thursday, 
November llth, the world land aeroplane speed record 
was broken by Dr. Wurster in Germany. He flew a 
Messerschmitt machine over a straight course near 
Augsburg at an average speed of 610-21 kiloms. an hour. 


AccipeNts ON ImpEeRtaL Atrways.—Replying to a 
question as to the total number of machines owned by 
Imperial Airways, Ltd., which had been involved in 
serious accidents during the past four years, the Under- 
Secretary of State said there were no accidents in 1934, 
one in 1935, four in 1936, and up to date this year three. 
The figures refer to accidents in which there was death or 
serious injury. 

Survey oF West Arrican Arr Rovute.—A party 
representing the Air Ministry and British Airways has 
left London to conduct a survey of a direct air route 
between this country and West Africa. At the same time, 
the survey party will examine possible bases from which 
machines could begin the crossings of the South Atlantic 
which are to follow the organisation of a service between 
England and West Africa. 


New Lonpon Am Terminat.—Work jis now rapidly 
proceeding on the new terminal and head office building 
of Imperial Airways, Ltd., at Victoria. The rear of the 
new building adjoins platform No. 17 of Victoria Station, 
and from this station electric trains will connect with the 
base for Empire services on the South Coast and possibly 
with the projected aerodrome at Eynsford, in Kent. It 
is ho that the building will be ready for occupation by 
the end of 1938. 


Recorp Fuiicut to Cape Town.—A record flight from 
London to Cape Town has been made by Flying Officer 
Clouston and Mrs. Betty Kirby Green. The flyers left 
Croydon at 9.55 p.m. on Sunday, November 14th, and 
landed at Cape Town 45 h. 2 min. later. Their machine 
is the twin-engined de Havilland ‘‘ Comet” monoplane 
which won the Mildenhall—Melbourne air race in 1934. 
It is now fitted with two “ Gipsy Six II” 205 H.P. engines 
and variable-pitch airscrews. 


ImportTED INTERNAL CoMBUSTION ENGINES.—The Presi- 
dent of the Board of Trade recently stated in the House of 
Commons that the value of the imports of marine internal 
combustion engines in 1935 was £180,177; in 1936 it was 
£420,806, and from January to July, 1937, £195,799. Of 
these figures, the direct imports of British registered ship- 
building yards were £160,717, £395,133, and £152,934, 
respectively. Only a small proportion of the totals was 
contributed by Germany. In 1936, for example, the value 
of the imports of this character from Germany was only 
£49,000. 

MancHeEsteR SuHip CanaL GOLDEN JUBILEE.—On 
Thursday, November 11th, 1887, the first sod of the Man- 
chester Ship Canal was cut, at a point where the Eastham 
Locks are now situated, by Lord Egerton. The canal was 
first opened to traffic on January Ist, 1894, and the official 
opening by Queen Victoria took place five months later. 
In the construction of the canal there were employed 
100 steam excavators, 173 locomotives, 194 cranes, 209 
steam pumps, 6300 wagons, 223 miles of temporary rail- 
way, and 16,360 men. The monthly consumption of coal 
amounted to 10,000 tons, and of cement 8000 tons. 
About 70 million bricks were used, and the total excava- 
tion amounted to 51,000,000 cubic yards, of which one- 
fifth was solid sandstone. The canal took six years to 
complete, at a cost of £15,500,000. 


Pusitic Works IN THE UnITED States.—In the course 
of a paper before the American Society of Civil Engineers, 
Professor H. E. Riggs gave examples of some of the 
uneconomical public works carried out in the United 
States. He pointed out that expenditures by the Federal 
Government to develop and maintain navigation on the 
Missouri River that culminated in the construction ot 
Fort Peck Dam were an.example of how vast sums are 
spent without a proper effort to determine whether the 
objective can be obtained or is in any way justified. By 
the time Fort Peck Dam is completed 267 million dollars 
will have been spent on the Missouri River, or more than 
on the whole Great Lakes navigation system. In 1935, 
186,900,000 tons of freight moved in the channels of the 
Great Lakes, as compared with 1,841,000 tons on the 
Missouri ; nearly all of the latter was construction material 
used in waterway improvement. 

AMERICAN SHrpprne.—A special report on the present 
position and future prospects of the United States Mer- 
cantile Marine has been prepared, and its contents were 
recently made public by Mr. J. Kennedy, the chairman 
of the inquiring commission. Mr. Kennedy said that 
there is grave danger that the American merchant fleet 
may eventually disappear from the seas. According to 
the report the total American sea-going merchant fleet 
consists of 1422 vessels of 2000 tons or more. Of these, 
1305 ships, totalling 7,402,000 tons, will be twenty years 
old or more by 1942. Of these ships 155 are Government 
subsidised, and 131 of these will become twenty years 
old within the next five years and must be replaced. Not 
only will the subsidised lines probably be unable to make 
replacements from their own resources, but there is every 
indication that some of them may not. be able to survive. 
Of the thirty-one lines formerly holding mail contracts, 
seven have been discontinued or are about to be dis- 
continued, and only nine are thought certain to survive 
in their present form. 
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ERECTION OF EARLS COURT EXHIBITION BUILDING 


(For description see page 557.) 
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NOISE. 


WE are reminded by the reading of an excellent 
little book written by Dr. A. H. Davis (Watts) 
of the change in the public attitude towards noise 
which has taken place since THE ENGINEER, 
amongst the very first, protested against it. That 
was sixteen years ago, and we can well recall 
how difficult it was in those days to get a 
sympathetic hearing, especially amongst engineers. 
They had been brought up in an atmosphere in 
which noise was deemed as inevitable as the 
nitrogen in the air they breathed. They would 
no more have thought of censuring a machine 
for noisiness than the miller would have 
thought of condemning his windmill for that 
reason. Even to this day engineers’ shops are 
often noisier than they might be, and would be 
if managers but regarded noise as something to 
be ashamed of, not something to be tolerated as a 
natural concomitant of their craft. Whilst it is 
true that moderately loud noises dissipate very 
little energy, yet the scale rises logarithmically, 
and Dr. Davis tells us that “a source of sound 
giving a painfully loud note of middle C in pitch, 
at a distance of 10ft., would emit some 5 H.P. 
of sound energy, sufficient to boil 8 gallons of water 
an hour if the energy were converted into heat.” 
Hence there is a direct loss of energy in noise ; 
a loss of which engineers should be ashamed. 
But this direct loss is often nothing like as great 
as the actual loss. The noise is, more often than 
not, the mere tell-tale of mechanical defects which 
may have far graver consequences than the 
disturbance of human ear drums. 

But it is the change of the public attitude, 
rather than of engineers in especial, towards noise 
with which we are at the moment concerned. 
It is not difficult to account for that change. 
Sometimes it is said by those who, not being 





disturbed by noises, are prone to underrate their 
evils, that the Strand in Dr. Johnson’s day was 
far noisier than it is now. Then steel-tired carts 
and carriages clattered over cobble stones, and 
tradesmen cried their wares in lusty voices. But a 
hundred years ago there were no doubt long 
intervals of silence, whereas now our streets are 
the hotbeds of continuous noise from dawn till 
bedtime, and intermittent noise until the early 
milkeart heralds the return of the daily din. The 
motor vehicle is responsible directly and indirectly 
for that- condition ; directly by the noise that it 
diffuses in its thousands, and indirectly by the con- 
stant renovation of roads which it makes necessary. 
But city streets present only one of the causes 
that are forcing the public to take cognisance of 
noise. Another on which Dr. Davis dwells at 
some length is the vast extension since the war of 
flat-life. It will be remembered that Dr. Kaye 
in his recent British Association lecture handled 
that particular problem and demonstrated the 
effect of footfalls overhead upon the flat 
beneath. The isolation of rooms in a building 
is exceedingly difficult. Whilst we admire the 
success that has already been attained by research 
workers, we have to acknowledge that the mere 
fringe of the matter has as yet been touched. There 
is here endless scope for the inventiveness of 
engineers, architects, builders, and builders’ 
merchants. An idea of the extraordinary difficulty 
of the problem may be gathered from the fact that 
it is necessary to fit 2}in. steel shutters to the 
skylights in experimental silence laboratories at 
the N.P.L.; that a quite noticeable reduction 
in the amount of noise is effected by closing 
2in. wooden doors on rubber seals, and that “a 
crack a quarter of an inch wide under a solid two- 
inch wooden door would admit four times as much 
sound of medium frequency as the door itself.” 
Furthermore, the accomplishment of quietness 
in living-rooms and offices necessitates attention 
to the windows and partition walls, and—a 
point likely to be overlooked—air ducts and open- 
ings for ventilation. As far as party walls are 
concerned, the reduction of noise is proportional 
to the weight of the walls, but since weight is 
undesirable other means of stifling the trans- 
mission of sound are being sought. The doubling 
of windows, if cautiously carried out, will help 
towards the exclusion of street noises, but we can 
testify from experience that it is only partially 
successful. Much of the noise-producing vibration 
of streets is conveyed upwards by the walls 
and cannot be prevented from attaining ingress. 
The sheer and unpleasant fact is that it is exceed- 
ingly difficult to exclude noise even from closed 
rooms. Small as the energy producing it may 
be, it is sufficient to set thick walls and floors 
into vibration, whilst the noise itself is carried 
broadcast by the air, penetrating wherever 
the air can pass. In these circumstances it is 
imperative that the generation of noise should 
be controlled either by removing the cause or by 
the employment of means for smothering it. As 
an example of what can be done towards 
prevention we may point to the remarkable 
achievements of scientists, designers, and manu- 
facturers in the production of silent electric motors. 
Is it too much to hope that persistent research 
—urged forward perhaps by by-laws on the 
threshold of unreasonableness—will effect similar 
happy results in other directions—human as well 
as mechanical ? 

For many years the problem of noise abatement 
was hampered by the lack of a standard and of 
methods of measurement. Not all ears and all 
temperaments are equally affected by sound. 
What was intolerable to one was quite tolerable— 
perchance even pleasant—to another. That 
difficulty has at length been removed, and we have 
now standards by which loudness can be estimated 
and its intensity actually measured. We are 
even reaching a point at which it is possible to 
define the level at which sounds become a nuisance. 
There are two measures in practically inter- 
national use—the American “decibel”? and the 
British ‘‘ phon.” The former is—we quote Dr. 
Davis—“ a definite fractional step (26 per cent.) 
in sound energy, and it is approximately the 
smallest change of intensity which the human 
ear can detect.” But it so happens that a noise 
does not necessarily increase in loudness in direct 
agreement with its increase in intensity or energy 
—that is, in decibels. So Dr. Davis himself 
suggested that the term “ phon’”’ should be used 
to express loudness and the decibel be limited to 
intensity ratios. That plan has been adopted by 
the B.S.I. The range of the ear, we may add, is 
about 130 phons. Fortunately, the ingenuity 





of scientists has brought about the design and 
construction of objective meters which, without 
any reliance upon aural measurements, enable us 
to measure noise or, at least, to say that any 
machine or other source which gives a reading, 
on the instrument higher than a prescribed 
reading is objectionable. That is taking us a 
long way on the right road. In a very few years 
it must lead, as far as public noises are concerned, 
to the enforcement of laws and by-laws which 
already exist or to the enactment of new laws for 
the suppression of sounds of excessive loudness. 


Steel Prices. 


Tue British iron and. steel makers have taken 
the unusual and bold course of fixing their selling 
prices in advance for the whole of 1938. In May 
last substantial increases were made which, it 
was then stated, would remain operative until 
December 31st, so that it may be considered that 
the principle of establishing prices in this manner 
has now been established. It is doubtful, however, 
if the system of fixing quotations for so long 
ahead worked out on the former occasion in the 
way expected or intended. The steel works had 
already sold practically all their output until the 
end of this year, so that most of the steel ordered 
during the period after May was for delivery in 
1938, and until a few weeks ago the general 
impression was that when prices were reviewed 
an advance would be authorised. Both consumers 
and steel makers were in a difficult position ; 
the former because they had no means of estimat- 
ing their costs for work to be completed next 
year, and the latter because there was no official 
price at which they could sell for that delivery. 
The solution adopted of accepting orders for steel 
“at the prices ruling at date of delivery” was 
satisfactory enough to the producers, but much 
less so to consumers, who were left in a complete 
state of uncertainty as to costs. The Import 
Duties Advisory Committee referred to this 
difficulty in its report on the future development 
of the iron and steel trades as follows :—‘‘ The 
consuming industries in some cases have to fix 
the selling price of their own products for a whole 
year ahead and are anxious to cover themselves 
for their steel requirements at the beginning of the 
season.... If prices are to be related to the costs 
of production, the period for which they can be 
reasonably fixed is dependent upon conditions 
existing. With conditions fairly steady it might 
be possible to stabilise for long periods, but at a 
time when raw material costs or wages are moving 
rapidly it is necessary to review prices at relatively 
short periods.”’ As the end of the year approached 
the amount of new business reaching the steel 
makers declined, and this was attributed largely 
to the reluctance of some of the principal consuming 
industries to enter into contracts with customers 
until they were able to estimate the costs of their 
raw material. It was not surprising that in these 
circumstances indecision, to which the slump in 
some other commodities was a contributary cause, 
became apparent in the market. 

A consequence of the change in sentiment was 
a weakening of the belief that an advance in prices 
at the end of this year was inevitable. The 
possibility even of a reduction was canvassed. 
The latter view, however, failed to take into con- 
sideration the fundamental facts of the position. 
So far from the diminution in the volume of new 
business alarming the steel makers, they accepted 
it with relief since it gave them an opportunity 
of overtaking some of the arrears of work on their 
books which had reached such an unwieldy 
tonnage that several ingenious plans had been 
adopted to eliminate a possible duplication of 
orders. The organisation of the industry has not 
reached the stage that an official monthly state- 
ment of the orders received, executed, and remain- 
ing on the books can be issued, as is done in certain 
forms in some other countries; but it was under- 
stood that the steel works had sufficient work in 
hand to keep them fully employed for several 
months in 1938 even at the present record rate of 
production. The point at which it was necessary 
to reduce prices to obtain business. therefore, was 
far from being reached, and the remaining con- 
siderations were more of a political than a business 
character. Chief amongst them in the present 
state of public opinion was—how far does the 
cost of manufacture justify the present prices ¢ 
On this the official statement is explicit, since it 
refers to ‘‘ increased and increasing costs.” It 
would have been more satisfactory if this aspect 
of the question had been dealt with in greater 
detail, since the impression undoubtedly exists 
that the prices of some of the raw materials, such 





570 


THE-ENGINEER 





Nov. 19, 1937 








as ore and coke, are less likely to be such an 
embarrassment to the steel makers in the future 
as in the past. In reviewing the situation the 
fear of competition in the home market could be 
disregarded, since the Import Duties Advisory 
Committee promised when the duties on steel 
were lowered to watch the position, and, if 
necessary, would again protect the industry as it 
has done before. 

The steel makers were thus advantageously 
placed in that so far as the technical position 
was concerned they could either raise, lower, or 
maintain their prices. _The powers exercised 
by the I.D.A.C. would no doubt have stood in 
the way of the former course, and there was no 
reason from the makers’ point of view to adopt 
the second. Consumers who only a few weeks 
ago expected an increase in prices cannot complain 
if they are left unaltered with the assurance of 
stability for practically fourteen months. There 
remain problems of delivery which once more 
may be expected to become of more importance 
than the question of price. Some time must 
elapse before the production of steel assumes a 
normal relationship to the demand, and in the 
meantime the industry should set itself energetic- 





ally to put into operation schemes calculated to 
reduce the cost of making steel. It is possible 
that for the time being little remains to be done by 
comparatively small economies in works practice 
or administration, or pinchbeck savings in distribu- 
tion which are often reflected in lessened efficiency. 
The problem of ore supplies, for instance, is 
one that is providing occasion for much considera- 
tion and should be tackled without delay. Freights 
play an important part in the cost of ore, and 
since a large proportion will have to be imported 
always it is a factor that cannot be avoided. The 
United States Steel Corporation faced the problem 
years ago, and built itself a fleet of ore carriers. 
The great steel companies of this country have 
shown during the past year or two that when it 
has been to their interest they are capable of great 
co-operative efforts and the possibility of effecting 
economies by following the American company’s 
example should not be lightly dismissed. The 
present prosperous times cannot be expected to 
last indefinitely, and it would seem that now is 
the time to undertake schemes involving consider- 
able expenditure if they are directed towards 
cheapening the cost of products in the not distant 
future. 
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A Hundred-Year History of the Peninsular and 
Oriental Steam Navigation Company. By Boyp 
CaBLE. London: Ivor Nicholson and Watson, 
Ltd. 1937. Price 10s. 6d. 

ONE hundred years ago last August the P. & O. 

signed a contract for the conveyance of Her Majesty’s 

mails between England and the Spanish Peninsular. 

On the first of the next month the company adver- 

tised its first sailing list. The ships were “‘ Don 

Juan,’ 933 tons, 320 H.P.; * Tagus,’’ 900 tons, 

300 H.P.; ** Braganza,’’ 650 tons, 264 H.P.; “‘ Iberia,”’ 

600 tons, 200 H.P.; and * Liverpool,’’ 500 tons, 

160 H.P.—all sailing from London or Falmouth— 

and the *‘ Manchester * and * City of Londonderry,” 

sailing from Liverpool. The horse-powers given were, 
of course, nominal, and no doubt the actual maximum 
power that could be developed was two and a half to 
three times as great. The first sailing took place on 

September Ist, and that date may therefore be taken 

as the birthday of the “* P. & O.” 

The founders of the company were Brodie McGhie 
Willcox and Arthur Anderson, who started as. ship- 
brokers and commission agents in London in 1815. 
Willcox was the senior partner, but Anderson soon 
took the lead, and in the course of time became a 
Member of Parliament and a public personality. By 
1822 Willcox and Anderson had managed to build up a 
small but promising business in the running of little 
sailing ships to Spanish ports. Then came the 
Portuguese insurrection against the Spanish Queen, 
and Anderson’s decision to support her. In 1833 the 
insurrection collapsed, but was followed by the Carlist 
rising in Spain. Again Willcox and Anderson sup- 
ported the Queen. She won and in recognition of its 
help, trading facilities and official favours were con- 
ferred upon the company. The Spanish Minister in 
London took steps to establish steam communication 
with Spain, and what more natural than that Willcox 
and Anderson should be given management of the 
line ? The Dublin and London Steam Packet Com- 
pany found the steamers, and later by influence and 
capital, contributed to the foundation of the P. & O. 
Company. 

For a year or more before the mail contract was 
signed, the company had been running steamers to 
Spain, first on a fortnightly and then on a weekly 
service, rather in the hope that the ships would 
bring the trade than because the trade existed. As 
a matter of fact, the venture was unprofitable, and 
had the mails contract not been secured, the com- 
pany would almost certainly have failed completely. 
But it is evident, says our author, that from the first 
the partners were putting pressure upon the Post 
Office “‘to adopt the system of contracting to a 
private company instead of continuing the centuries- 
old, inefficient, and extravagant system of Govern- 
ment-owned, more-or-less-controlled Post Office 
packet ships.”” Mr. Boyd Cable devotes a short, but 
exciting, chapter to this packet-ship service, and 
shows how the malpractices in it had put up the backs 
of merchants and traders who courted and welcomed 
its overthrow. One of the worst of these malprac- 
tices was that the officers and crews of the packets, 
and even outside venturers, were allowed to carry 
goods for their private gain. Then the merchants 
began to notice that the packets were frequently 
captured by American privateers, especially on the 
homeward journey, all their communications being 
weighted and thrown overboard before surrender. 
Investigation followed protests, and it was revealed 
that a handsome profit was being made by the 
officers and crews of the packets out of the insurance 
companies. ‘“‘ The simple method was for all aboard 





to ship some private goods for sale abroad, to seil 
these, to send home the proceeds in bank drafts or 
letters of credit, and then, if the ship was captured 
homeward bound, to claim on the insurance company 
for the value of the goods bought abroad from the 
proceeds of sale of the outward cargo.”” In view of 
these revelations, it is not surprising that the merchants 
supported Willcox and Anderson in their efforts 
to overthrow the system, and that they rejoiced 
when the officialdom, slackness, incompetence, and 
extravagance of Post Office and Admiralty manage- 
ment—the Admiralty provided the ships—was re- 
placed by the enterprise of a private company. 

The contract opened with a grave misfortune, only 
redeemed from disaster by the courage and energy of 
Arthur Anderson. The biggest and best of the com- 
pany’s ships, the ““Don Juan,” built at a cost of 
£40,000 and only partly assured, went ashore 20 miles 
from Gibraltar on September 15th, 1837, and was a 
total wreck. Fortunately, Anderson was on board, 
and he succeeded in making terms with a little fishing 
boat to carry the mails to Gibraltar. He and his wife 
went with her, and not only were the mails safely 
delivered, but a party of Royal Marines and a Govern- 
ment packet were secured. A hasty return was imme- 
diately made to the wreck and after some difficulties 
and anxieties, overcome by firmness, a quantity of 
specie which the “Don Juan” was bringing home 
was salved. Anderson told the whole story, and it 
was a thrilling one, in the Shetland Journal, which he 
himself had established. 

Despite this serious mishap the company was able 
to carry on the work it had begun and it had estab- 
lished itself so firmly that when the Government 
decided upon a mail service to Egypt and India, 
Willeox and Anderson secured the contract for 
£34,200. Out of that contract came the incorporation 
by Royal Charter in December, 1840, of the Peninsular 
and Oriental Steam NavigationCompany. It appears 
that Willcox and Anderson were not very anxious 
to get the contract. They had turned the corner 
financially, and their Peninsular service had settled 
down and was beginning to pay. There was, therefore, 
little reason why they should embark upon the 
precarious and anxious task of establishing an 
Indian service. But Anderson was a far-seeing and 
courageous man. He was still convinced that trade 
followed the flag, and that if the ships were provided 
they would bring business. Furthermore, he believed 
that the company’s Mediterranean traffic would 
benefit from the Indian service, and finally he was 
swayed by his continual desire to see the carriage 
of letters between scattered communities accelerated 
and cheapened. 

The contract required that the service to India 
should be started within two years, and the company 
had therefore to begin the construction of at least 
one ship at once. That ship was the famous 
‘“* Hindostan,’’ which sailed from Southampton 
on September 24th, 1842. She was probably the 
finest ship of her day, but was only 240ft. long 
and had berths for only 150 passengers. She took 
ninety-one days between Southampton and Calcutta, 
but twenty-eight of these days were spent in port, 
principally for coaling. Her route was Gibraltar, 
St. Vincent, Ascension, Cape Town, Mauritius, and 
Point de Galle, and to each of these ports coal ships 
had been sent in advance to await her arrival. The 
**Hindostan ’’’ was followed in 1843 by _ the 
‘* Bentinck,’’ and a year later by the ‘‘ Precursor.” 

Thus there sprang from the humblest beginnings 
one of the greatest shipping companies of the world. 
But as in all great enterprises, it was an individual 





who bore it forward by his personality. It is no 
discredit to Willcox, to James Allan and to Henry 
Bayley to say that had it not been for the courage, 
farsightedness, and pertinacity of Anderson the 
“PP. & O.” would have sunk under the weight of 
difficulties which it had to encounter for thirty or 
forty years. Anderson died in the late ‘sixties, 
and James Allan, then an old man, retired in ’seventy- 
two; someone else of equal ability was needed 
to carry on the policy of the company. He was 
found within the company itself. Thomas Sutherland, 
at the age of twenty, was ordered from the London 
office to Bombay, but scarcely had he arrived in 
India than he received orders to move to Hong 
Kong. In Bombay he might have been lost in the 
large staff and routine of a great office; in Hong 
Kong he had a chance to establish his personality. 
And he did so. In less than a dozen years he was, 
says a contemporary letter, “a little king in Hong 
Kong and all over China, both amongst the English 
and Chinamen, Even the biggest Chinamen would 
‘lose face’ if he was not on good footings with the 
P. & O.—which out here means 8.”’ In 1866, Suther- 
land was recalled to the London office and made such 
an impression that Anderson, shortly before his 
death in 1868, made him assistant manager. Four 
years later, when he was still under forty, he was 
appointed one of the three managing directors— 
James Allan and Henry Bayley were the others 
and in 1880 he became chairman at the age of forty- 
six. ‘He continued,” says Mr. Boyd Cable, * to 
act as chairman for some thirty-four years, and very 
largely, or some would say entirely, owing to his 
brilliant leadership, brought the company through 
one severe and even desperate difficulty after 
another.”” He was followed by Lord Inchcape and 
then by Lord Craigmyle (Hon. Alexander Shaw), 
who is now the chairman and managing director. 

In the preparation of this book the author, we 
make no doubt, kept before him the desire to interest 
a large public rather than to follow in minute and 
particular detail the history of a great company. 
He has succeeded in that object admirably. His 
narrative runs smoothly from end to end, and he has 
managed to introduce that element of romance 
without which no sea picture is perfect. He has, 
we think, been particularly successful in his portraits. 
Arthur Anderson runs all through the first half 
of the volume, and we learn to know him rather by 
inference than description, but Lieutenant Waghorn 
and Sir Thomas Sutherland get chapters to them- 
selves, and they are as good as one could desire. 
Mr. Boyd Cable is manifestly a confirmed believer 
that in the long run single personalities guide the 
fortunes of great enterprises. Boards may direct, 
but it is inevitably an individual who leads. 

The volume, we must add, is handsomely produced 
and excellently illustrated. Amongst the pictures 
are many in colours of famous ships, a few of them 
by known artists, but others clearly the work of 
those unnamed men who followed ship portraiture 
as a hobby or profession, and have enriched the world 
with paintings which have a particular charm from 
a characteristic stylism which often condemns them as 
works of art. 

The book ends with two appendices, one a list 
of all the ships of the P. & O. from 1829 onwards 
with silhouettes, and the other an essay by Frank 
C. Bowen on “ The Development of the P. & O. 
Fleet.”’ 








SIXTY YEARS AGO. 


‘** Arver the telephone, all things appear possible in 
telegraphy.”” Such was the comment we made in our 
issue of November 23rd, 1877, on the news just received 
from America that Mr. Edison, ‘‘ a gentleman well known 
for his scientific attainments,” had devised a means by 
which the utterances of the telephone might be put on 
record. A few weeks since, we wrote, the world would 
have pronounced the whole idea of such an invention as 
fit only for the brain of a writer of fairy tales. Neverthe- 
less, the method by which the result was obtained was, we 
said, extremely simple. A speaking tube fitted at one end 
with a mouthpiece had at the other a metallic diaphragm, 
which vibrated powerfully under the influence of the 
human voice. Attached to the centre of the diaphragm 
was a point which acted against a small strip of paper 
drawn slowly under it by clockwork. In action under the 
influence of the human voice the strip of paper was 
indented by the fine point. The paper so prepared was 
subsequently drawn under a somewhat similar instrument 
provided with a point fitted to an exceedingly delicate 
diaphragm and attached to a telephone. By these means 
the diaphragm was caused to vibrate precisely as though 
it had been spoken to and the sound of the original voice 
could be reproduced as often as might be desired, so long 
as the paper lasted. It was asserted, we said, that Mr. 
Edison had already achieved such success that he failed 
only to record the finer inflections of the voice. We asked 
our readers to think what use might be made of such an 
instrument in treasuring up the accents of a great orator, 
such as Mr. Gladstone or the Rev. Henry Ward Beecher. 
The notes of a prima donna might be put on record, and 
it might yet be possible to compare the voice of Patti with 
that of a songstress still unborn.... The statement 
here made that Edison used a strip of paper as the record- 
ing medium is not in agreement with other accounts of his 
early work on the phonograph. It is commonly stated 
that in the first instance he used tinfoil wrapped round a 
rotating drum. From 1877 to 1888 Edison was engaged on 
working out the details of the phonograph with wax 
cylinders as records. 
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The Public Works Exhibition. 


No. 


(Continued from page 


VISIT to the Public Works, Roads, and Trans- 

port Exhibition which opened last Monday, 
November 15th, and will close to-morrow, shows that 
it provides an excellent means of observing the pro- 
gress which is taking place in the design of plant 
for various public contracts, and that it has been 
well supported by manufacturers. In this issue we 
continue our description of the exhibits. 


Ruston AND Hornssy, Lrp. 


Among the various oil engines exhibited by Ruston 
and Hornsby, Ltd., of Lincoln, there is a new one, of 
the vertical type, which is illustrated by the engrav- 
ing, Fig. 9, and the drawings, Fig. 10. 

‘There are two single-cylinder sets of 3 and 74 B.H.P. 
and the twin-cylinder unit of 10 B.H.P. which we 














Fic. 9-10 B.H.P. Ol ENGINE—RUSTON 


illustrate. These engines are easily started by hand 
from cold without the use of smouldering fuses or any 
mechanical device. They have overhead valves 
operated by push roas and rockers from a rigid gear- 
driven cam shaft. The cylinder head is of straight- 
forward design with an open type combustion 
chamber. Since no second chamber is employed, there 
are no restricted passages to cause uneven heating 
and expansion in the cylinder head. On multi- 
cylinder engines a separate fuel pump is provided for 
each cylinder, and is mounted alongside the cylinder 
which it serves. The forced feed lubricating system is 
operated by a gear type pump giving positive lubrica- 
tion to the main wearing parts, which, although 
totally enclosed, are easily accessible through detach- 
able covers or inspection doors. 

Vertical oi] engines are also represented by a three- 
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544, November 12th.) 


2}in. centrifugal pump; a 3in. lift hand-operated 
diaphragm pump mounted on a barrow ; a small ram 
pump, output 1500 g.p.h., gear driven by a petrol 
engine; a portable pumping plant, comprising a 
3in. centrifugal pump driven by a 3 B.H.P. paraffin 
engine and mounted on rubber-tired wheels ; and a 
series of centrifugal pumps of various sizes, 

There are also exhibited two compressors for start- 
ing oil and gas engines. One is of the vertical type, 
single-stage, water-cooled, and driven by a 2} B.H.P. 
totally enclosed vertical petrol-paraffin engine ; capa- 
city, 10-6 cubic feet of free air per minute at 560 
r.p.m.; maximum air pressure, 300 Ib. per square 
inch. The other is driven by a 14 B.H.P. horizontal 
petrol engine ; capacity, 5 cubic feet of free air per 
minute at 350 r.p.m.; maximum air pressure, 300 Ib. 
per square inch. 


BLACKSTONE AND Co., Lrp., AND R. A. LISTER AND 


Co., Lrp. 
_A hopper-cooled oil engine of rather unusual 
appearance, illustrated in Fig. 11, is exhibited 


by Blackstone and Co., of Stamford. It is, as will 
be gathered from the engraving, of the horizontal 
type, which, again, is rather unusual. 

The engine is made in three sizes, which give a 

















Fic. 11—HOPPER-COOLED OIL ENGINE—BLACKSTONE 


range from 10 to 22 H.P. at speeds ranging from 
500 to 700 r.p.m. They are intended for running 
on the lighter grades of fuel oil, and can be started 
by hand, a lever being fitted for lifting the air valve 
and thus releasing the compression. When the start- 
ing handle has been turned two or three times the 







































































The piston is of cast iron and has oil scraper rings 
besides the usual piston rings. The air and exhaust 
valves are of heat-resisting steel accurately machined 
all over and ground on their seats. The exhaust 
valve is provided with a hood for deflecting the 
exhaust gases away from the stem and guide, thus 
preventing carbon formation. The totally enclosed 
valve gear which operates the air and exhaust valves 
consists of cams operating pull-rods through bell- 
crank levers, the cams being driven by spur gears 
from the engine crankshaft. The valve lever fulerums 
are lubricated through grease-gun connections. 
The fuel injection equipment is of the C.A.V.-Bosch 
type. On its'way from the fuel tank to the pump 
the oil passes through a filter conveniently mounted 
adjacent to the pump. The moment at which fuel 
is injected into the combustion space can be adjusted 
by means of a tappet screw under the pump plunger. 

These engines are comparatively light in weight, 
weighing from about } ton to 1 ton according to 
their output. 

Other exhibits on this stand include a number of 
Lister engines that come from Dursley, and are so 
familiar to our readers as to need no description, and 
some specimens of Listard cylinders made under the 
Van der Horst patents. These liners have several 
times the life of plain cast iron, as has already been 
described in THE ENGINEER. 


R. H. Neat anp Co., Lrp. 


The concrete mixer—Fig. 12—shown by R. H. 
Neal?and Co., Ltd., of Plant House, Ealing, London, 
W.5,£is somewhat of an innovation in that it has a 














FIG. 12—CONCRETE BREAKER—NEAL 


As a 


frame and covering of pressed sheet steel. 
is 


consequence, it is thoroughly weatherproof and 
easily kept clean. 

The example shown has a capacity of 10 cubic 
feet per batch unmixed, or 7 cubic feet mixed. It 
is driven by a Lister 6-7 H.P. petrol engine, but 
an oil engine can be substituted if desired. As will 
be gathered from the illustration the mixer is of the 
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Fic. 10—SECTIONS. THROUGH 10 B.H.P. TWIN-CYLINDER ENGINE—RUSTON 





rotary drum type, but it differs from most of this 
kind in that the mixing paddles are so shaped that 
when the direction of rotation is reversed the batch is : 
poured out of the conical opening without -heing 


decompressor gear automatically puts the engine on 
full compression. The box-like frame is bored and 
faced to receive a cylinder liner and a removable 
combustion chamber. The liner is of nickel iron. 


cylinder 30 B.H.P. unit, while there are several hori- 
zontal engines of familiar type. 

Among the pumps exhibited there are included 
a 14-2} B.H.P. vertical petrol engine, coupled to a 
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slopped about. Incidentally, the height of the 
opening is such that much higher barrows or trucks 
ean be run under it for fillmg than is usual. The 
power transmission gearing is totally enclosed and 
runs in oil, while all the shafts, including those of 
the rollers that support the drum, have ball or roller 
hearings. The pressed steel road wheels also have 
dustproof roller hearings. The loading hopper runs 
on rollers in channel guides, which can be lengthened 
if necessary, and is manipulated by a single rope 
and a small hoist barrel on the gear-box. The control 
is by means of a single lever with an automatic 
cut-out. Water for the mix is provided by a tank 
which automatically supplies any predetermined 
amount. 


TECALEMIT LTD. 


Most of the exhibits of Tecalemit Ltd., Great West 
Road, Brentford, Middlesex, have already been 
described in THE ENGINEER, but there is a new device 
in the form of a ‘** Multi-point ” lubrication battery. 
This unit has been introduced for continuous lubri- 
cation of heavy duty plant, such as stone crushers, 
rolling mills, &c. It consists of a number of oil- 





the sleeve valve type, and is driven by a Lister 
oil engine. These compressors are designed for 
running at from 1000 to 1200 r.p.m., and are con- 
sequently lighter for their output than sets running 
at lower speeds, while the adoption of the sleeve 
valve and the elimination of spring-controlled valves 
and valve pocket in the cylinder head is claimed to 
ensure superior reliability and higher efficiency, as 
compared with plate valve type compressors. This 
plant, which is available also with a petrol engine 
drive, incorporates an improved auto-pneumatic 
control system. 

Among this company’s pneumatic tools, one of the 
latest is the new pneumatic breaker, illustrated in 
Fig. 15. This is intended for heavy duty and econo- 
mical operation in breaking up concrete roads of 
exceptionally heavy section* or heavy foundation 
demolition, and being of very sturdy construction, 
weighs 74]b. The design incorporates a ring plate 
type valve and the differential type piston which 
employs air expansively and ensures powerful and 
rapid blows at a speed of 1550 per minute. The 
efficiency of the breaker has already been proved on 
many important contracts. Other pneumatic tools, 





has two troughs, each 15in. wide by 4ft. long, with a 
capacity of about 15 tons an hour. 

The second machine is an Imperial vibrating screen 
which is one of the several types of screen manufac- 
tured by Edgar Allen and Co., Ltd. The machine 
exhibited has two decks, 3ft. by 6ft. These machines 
are manufactured in several sizes, single, double, 
or triple-deck, and are designed to give high efficiency 
with perfect balance of all moving parts. The weight 
of the screen body is taken on springs to relieve the 
mechanism of undue load. 

The third machine is a Stag K.B. rotary granulator, 
with a mouth opening 12in. by 17}in., and fitted with 
fixed hammers. In addition, a separate rotor is 
exhibited showing swing-type hammers. Either 
type of machine can be supplied according to require- , 
ments, the remainder of the machine being the same 
in each case, All-steel construction is employed, 
a cast steel outer casing being provided with renew- 
able liners and hammers of Imperial manganese 
steel. Facilities for easy access for changing the 
wearing parts are a feature of the design. The centre 
shaft is carried on ring-oiled, self-aligning bearings, 
but roller bearings can be supplied if required. This 
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FiG. 13—PORTABLE COMPRESSOR-—-BROOM AND WADE 


operated cylinders with dial gauges, indicating work- 
ing pressures of individual delivery lines, oil being 
delivered to eylinders vid a ** Brentford ’’ mechanical 
lubrication pump operated by an electric motor. 
Grease supplied to the cylinders by the separate pump 
is forced to the bearings. In additionthere are various 
types of mechanical pumps for oil or grease, designed 
to establish efficient automatic lubrication of plant 
and machinery in general, such as stone crushers, 
excavators, cranes, conveyors, road rollers, sewage 
apparatus, refuse destructors, &e. Lubricant in 
these instances is conveyed by pipe line to friction 
points, being forced through in metered quantities, 
where necessary. The pumps can be driven in a 
variety of ways, as is most convenient to the applica- 
tion concerned. 


Broom AND WapkE, Ltp. 


On the stand of Broom and Wade, Ltd., of High 
Wycombe, there is a selection of single-stage and two- 














FIG. 15—-PNEUMATIC BREAKER—BROOM AND WADE 
stage air compressors, one of which we illustrate in 
Fig. 13. 


This machine is of comparatively smal] capacity, 
55 cubic feet of free air per minute, and is truly 
portable, as it weighs about a ton and is mounted on 
wheels with pneumatic tires. The compressor is of 





which are exhibited for the first time, include a new 
drifter drill, shown in Fig. 16. Features in the 
design of this new drill are a plate type valve, which, 
having a very light weight and short movement, is 
claimed to ensure smooth operation and fast drilling 
speed, automatic lubrication from a large-capacity 
oil chamber, extra strong rotational mechanism, 
powerful blow-out device and a simple and robust 
chuck driver for lug shank type drill steel. The drill, 
which, mounted on a fixed cone type cradle weighs 
160 lb., is capable of drilling up to 18ft. in the hardest 
ground, and is adapted to tunnelling in any ground 
and mining work where a’** one-man’ handled fast 
drill is required for the hardest rocks. 

There are also on view a large number of the com- 





FIG. 14—HIGH-SPEED CRUSHING ROLLS—EDGAR ALLEN 


machine is made in four sizes giving varying capacities, 
and produces cubical stone and chippings for road 
work, sand for public works and building construc- 
tion, &c. When desired, it can be fitted with internal 
sereens for finer products. 

The fourth machine shown is a set of high-speed 
crushing rolls. These rolls are of the type suitable 
for driving by one open and one crossed belt on to 
the fly-wheels. The renewable roll shells are of 
Cromax chrome alloy steel, roughly turned and 
mounted on heavy cast iron cone centres keyed to 
the centre shaft. The bearings are lined with gun- 
metal and fitted with dust collars. The bearings 
carrying one shaft are cast solid with the main 
frame, the other has sliding bearings held in place 














FIG. 16—DRIFTER DRILL—BROOM AND WADE 


pany’s standard products, including pneumatic picks 
for colliery and public works contractors, hand 
hammer drills, clay spades, back-fill rammers, trench 
pumps, tie tampers, as well as pneumatic riveting, 
chipping, and caulking hammers, drills, grinders, and 
other types of pneumatic tools. 


EpGAaR ALLEN AND Co., LTD. 


There are five machines concerned with road- 
making on the stand of Edgar Allen and Co., Ltd., 
Imperial Steel Works, Sheffield, 9, one of which is 
shown in Fig. 14. 

The first of these is the Imperial vibrating scrubber 
and washer. This is a new type of machine for 
crushing and washing such materials as gravel, dirty 
stone, minerals, &e. It works on the vibrating system, 
causing the material to be agitated in such a manner 
as to segregate the particles, and with the assistance 
of the washing water is claimed to ensure complete 
separation of sand, dirt, &c. It is manufactured in 
several sizes with capacities varying from 7 to 60 
tons of gravel per hour. The machine exhibited 





by forged steel tie rods and a helical steel spring. 
Shim plates of various thicknesses are provided to 
fix the distance apart of the roll surfaces. 

Finally, a Stag jaw crusher is exhibited. The 
machine on view has a mouth opening 12in. by 6in., 
and is of the usual double-toggle type. It has a 
solid cast steel body with cast steel pitman and 
swing jaw stock, both fitted with renewable toggle 
seats in Imperial manganese steel. The jaw faces 
are also of Imperial manganese steel and are readily 
renewable. The swing stock and pitman have gun- 
metal bushes and gun-metal steps are provided for 
the main excentric shaft bearings. Stauffer grease 
lubrication is fitted on all bearings. 


THE Leap Woot Company, Lip. 


The packing material for making pipe joints 
known as “ Lead Wool,” which is made at Snodland, 
Kent, is familiar to most engineers, but besides this 
the company is exhibiting a variety of other products 
connected with the laying of pipe lines. There is, 


for instance, the new air compressor shown in 
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Fig. 17, while Fig. 18 shows an interesting device 
for testing joints after they have been made. 

The two cylinders of the compressors are mounted 
V fashion, and may be driven by either a Lister or 
Perkins oil engine or by a Dorman petrol engine. 
They are made in six sizes having capacities ranging 
from 68 to 300 cubic feet of free air per minute. 


and a water-tight joint is made by two rubber tires, 
which are inflated by means of, say, a motor car foot 


pump. Water under pressure is then admitted 
to the annular space through a connection fitted with 
a pressure gauge. Only a few gallons of water are 
required—about 9 gallons for a 52in. main—so that 
it will be seen that a saving is effected. The company 

















FiG. 17—-TWO-STAGE PORTABLE AIR COMPRZSSOR—LEAD WOOL 


Both the cylinders are air cooled, and in the first 
stage the pressure is raised to about 40 lb. per square 
inch. The air is then passed through an intercooler, 
and in the second stage is brought up to 100 Ib. per 
square inch. One fan serves to make a draught over 
the compressor cylinders and the intercooler, and 
there is a separate radiator for the engine. The air 
valves are of the steel disc type, hardened and 
ground, and the ports are machined to provide a 
uniform lap all round. There is an air filter which 
can be easily cleaned, and an automatic unloader, 
which works in conjunction with a governor that 
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Fic. 18—-JOINT TESTING =APPARATUS—LEAD WOOL 


slows down the engine when the load goes off. The 
engine speeds up slightly before the compressor 
comes on load again. 

The joint-testing apparatus—see Fig. 18—is 
intended for testing the water-tightness of pipe 
joints without it being necessary to fill wp the whole 
main. As a consequence, joints can be tested, one 
by one, as they are made, and a great deal of trouble 
and anxiety avoided. The device comprises two 
annular discs or bulkheads, which nearly fit the pipe 
bore and are spaced apart a few inches. They are 





positioned on opposite sides of the joint by set screws, 





also shows a variety of pneumatic tools and other 
appliances for use in main laying. 


NIAGARA SCREENS (Gr. Brirar), Lrp. 

The sereening machine which we illustrate in 
Fig. 19 is exhibited by Niagara Screens (Gt. Britain), 
Ltd., of Straysfield-road, Clay Hill, Enfield. There 
are also specimens of essential parts, such as excen- 
tric shafts, roller bearings, screening cloths, and so 
forth. The machines are shown running at normal 
Ss} i ved. 
These machines operate on the rotary principle 
and contra to the flow of the material being fed on, 
so that it is constantly turning and separation is very 

















FiG. 19—VIBRATORY SCREEN—NIAGARA 


effective. Heavy overloads can be imposed on the 
machine, and it will work with wet or dry materials, 
while it is claimed to have a grading efficiency of 
95 per cent. The working parts are very carefully 
made, and the shafts run in heavy-duty roller bear- 
ings. These bearings are thoroughly protected against 
the ingress of grit and wet, and need only very occa- 
sional attention. The machine is made in a number 
of sizes, with one, two, three, and four decks, measur- 
ing from 20in. by 40in. to 60in. by 160in. 


MARSHALL, SONS AND Co. (SuccEssors), Lrp. 

The road roller exhibited by Marshall Sons and 
Co. (Successors), Ltd., of Gainsborough, which is 
illustrated in Fig. 20, is very similar to that which 
we described in connection with the Royal Agricultural 
Show, but it is equipped with an engine made by 
Marshall’s themselves. 

The engine is of the single-cylinder, horizontal, 
two-stroke, compression-ignition type, and runs at 
a moderate speed. There is a four-speed gear-box 
and an arrangement for reversing by means of double- 
cone clutches which gives very smooth working. 
The front roller, it will be seen, is mounted in a fore- 
and-aft fork pivoted at the lower ends, which works 
in taper roller bearings. All the gearing is machine 
cut and steering is effected through positive gearing. 
The fuel tank has a capacity of 25 gallons. 

The small 24-ton roller on view, while recognised 


rolling, and has many uses in modern road construc- 
tion. It is fitted with a Blackstone two-cylinder Diesel- 
engine and possesses an all-gear drive, quick-reverse 
clutches, and two rolling gears in each direction. 
There is also a 10-ton model fitted with a three- 
cylinder Blackstone engine. The frame is a very 
rigid structure and is formed of two steel plates 
braced at the rear end by the built-in water tank 
for supplying the water sprayers. At the front end 
the side plates are attached to the steering head 
casting, and centrally placed there is a strong stay 
plate. The brackets carrying the gear-box andrearaxle 
are fitted into bored and turned facing plates. All 
gearing, except the final drive, is encased in a dust- 
proof gear-box which forms an oil bath. The roller 
has three speeds, forward and backward, viz., 1-25, 
1-75, and 3-3 m.p.b. All gears, ineluding the four- 
pinion differentials, have machine-cut teeth. The 
inverted cone clutches are Ferodo lined, and transmit 
power from the first cross shaft in the gear-hox. 
New to this Exhibition is the Marshall all-British oil- 
engined tractor. Thismachine has a wide application for 
municipal service, and can be equipped in various ways 














FIG. 20—OIL-ENGINED ROAD ROLLER—MARSHALL 


to increase its utility. The tractor on view is provided 
with Dunlop giant low-pressure pneumatic tires, 
driving pulley, power take-off, and medium-size 
winch and efficient anchor attachment. This winch 
is of special design and sturdy construction, the 
main points being a steel supporting frame with 
heavy main drive from the engine, a drum 
brake, and efficient rope guide rollers, both vertically 
and horizontally. A differential lock is provided 
which enables the driver easily to lock the difterential. 
The design of the tractor is very simple, and starting 
can be effected by hand with certainty. The engine 
has a single cylinder operating on the two-stroke 
cycle principle, and works on cheap Diesel fuel oil. 
(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
THE POWER TRANSMISSION ASSOCIATION. 
Str,—I thank you for the interest in the activities of 
this Association which prompted generously lengthy 
reference in your issue of the 12th instant. 
In view of your serious criticism and the doubt cast 
on the bona fides of our claim to an impartial policy, I 
know you will grant the privilege of a published reply— 
a matter of importance because of the wide and influential 
circulation of THE ENGINEER. 
You say the Association fails to mention in some of 
its literature that ‘‘a modern factory driving system 
usually consists of a properly planned combination of 
group and individual drives, &c.” 
May I quote from page 7 of P.T.A. Booklet No. 1: 
** Experience proves that usually the best modern system 
is a careful combination of group and individual drive ” ? 
You refer to Booklet No. 2 (‘* Basic Facts Concerning 
Mechanical Power Transmission ’’) as biased because it 
presents text-book facts favourable to grouped drives. 
You will doubtless remember that it was explained that 
this booklet was not used as general propaganda, but as 
special pleading where a member’s salesman was dis- 
cussing a ‘‘ mis-application ’ of individual drive. May 
T also quote from the booklet itself? ** It is in the ultimate 
best interests of its [the P.T.A.] members that power 
users shall employ in every case the methods most suited 
to their individual requirements.” Again, *‘ The excellence 
of individual drive rightly applied is fully appreciated.” 
You dismiss ‘‘ some of these disadvantages ”’ (of indivi- 
dual drive) as ** of little consequence, such, for example, as 
reduction in power factor.” I would like to suggest that 
whether improved power factor is or is not an important 
matter depends entirely upon the circumstances of par- 
ticular cases, and that in many instances is of consider- 
able importance. This is perhaps why so many com- 
panies make and advertise condenser units to 
poor power factor. To that condensers 
money is to presuppose the necessity for poor power 
factor in the first place—and condensers certainly cost 
money which often adds to capital expenditure. 
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as a footpath model, is quite large enough for light 
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WASHER PUMPS AND 3 H.P. DRIVING MOTORS 
| could supply answers to every criticism in your notes, | tells us that it is purposely one-sided. It must|the effects upon the numbers of vehicles employed 
but in the interests of reasonable brevity will deal with} be for him and his colleagues to decide if it is|and the changes occurring from 1934 to 1936. Below 


only one more point. 

You say “the advantages of individual drive are set 
forth in a rather casual way, &c.” Later you claim 
impartiality for those who sell individual drives. This 
Association does not dispute such impartiality—yet I 
do not remember seeing a case for ‘‘ grouped drives’ 
in any of their catalogues. The case for modern group 
drive is explained by this Association, so that, in conjunc- 
tion with the case for individual drive presented so 
thoroughly and ably by machine tool makers, electric 
motor manufacturers, and others, the works engineer may 
be in a position to judge which system, or, better still, 
what biend of both systems, will best meet his particular 
needs. Unless he has both cases before him, I fail to see 
how he can make a sound choice. Once again I quote 
from P.T.A. Booklet No. 1: “‘... there are two modern 
systems available—individual drive and modern group 


drive, both offering the following advantages, &c.” 
Again: ‘* The good points of this drive system (individual 


drive) have been advocated for many years and are 
familiar to most works engineers. It is the most efficient 
form of drive for many applications, &c.’”” Here follows 
a list of six definite classes of application, including 
the one you mention—where button control is desirable. 

Finally, may I emphasise that most members of this 
Association are willing and able to supply and engineer 
installations of either individual or group drive according 
to the needs of their customers ? 

5S. SHAVE. 

London, W.C.2, November 15th. 

[A full reply to Mr. Shave’s letter would involve the 
reprinting of the two booklets—Nos. 1 and 2—to which 
refers. If that were done we believe that the readers 
would agree with us, despite the sentences quoted by our 
correspondent, that the Association shows a leaning towards 
group driving. When, furthermore, Book No. 2—-to 
which we alluded particularly—is considered, the bias 
towards group driving becomes incontestable. Perfect 
impartiality would, we suggest, require that two equal 
publications, one setting forth the merits of group driving 
and the other of individual driving, should be issued by 
the Association, and it would be desirable that they 
should be in a single binding. Anyone who sees Book 
No 
directed 


OSBOURN 


he 


2 can searcely fail to recognise that it is specifically 
against 





the individual drive. Mr. Shave 


advisable for an Association which claims impartiality 
to publish in any circumstances a biased statement .— 
Ep., THE E.} 


THE LAW AND ROAD VEHICLE DESIGN. 

Sm,—As the author of the paper read before the 
Institution of Automobile Engineers, to which you refer 
in your leading article, I recall the need to effect a reason- 
able compromise between comprehensive statement and 
adequate presentation of a subject for discussion. 

In your very interesting survey you have succeeded, 
within about one and a half columns, in directing atten- 
tion to the matters of principal interest, and also, I am 
impelled to add, in exemplary condensation. 


It may be that this very compression in statement 


may cause those not familiar with the present state of 


legislation to misinterpret your reference to the taxation 
of goods vehicles in the final column of your article. 
Until 1920 goods vehicles were untaxed, but since then 
the basis of taxation has been unladen weight, the scale 
varying with the provisions of the Finance Acts. Horse- 
power as a basis of taxation only applies to an insignificant 
fraction, namely, vehicles weighing unladen not more than 
8 ewt., and coming within the motor cycle category. 

You direct attention particularly to the present expan- 
sion of the class weighing unladen not more than 24 tons, 
which, by reason of the higher permitted speed, and the 
relative freedom from axle load and gross load restric- 
tions, suffers more misuse by overloading than any other 
type. Prior to the Road Traffic Act, 1934, overloading, 
but with restraint of speed, was possible. Now, however, 
to overloading the effects of higher speed travel have to 
be added. Envisaging the probability of increasing 
rather than decreasing speed of travel, there was reference 
in my paper, and in the ensuing discussion, to the need for 
encouragement of designs not cramped by the 2} ton 
and the 20 m.p.h. limits. 

The combined effects of lightweight construction, un- 
justified net load/tare weight ratio, and the higher speed 
are evil, unsatisfactory, and the cause of a proportion of 
serious accidents. Any amendments of the regulations 
and taxation which discourage the opportunities for 
profitable misuse of vehicles will be very welcome. 


I append a short table which illustrates further 





the 2}-ton class the increase is about 3 per cent., and 
for all above, less than | per cent. 


Total number Lnerease o1 





Class 1934 1936 decrease, 
per cent 
l 124,955 132,593 6-0 
l 183,188 184,845 0-8 
2-2! 42,982 79,079 84°5 
23-3 ,, 15,418 18,080 17-0 
3-5 ,, 36,096 34,828 3°5 
Over 5 tons 10,681 9,802 8-5 
Total 413,320 459,227 11-0 

E. G. FE. Beaumont. 


London, November 15th. 








The Queen’s Hotel, Leeds. 


ACCOMPANIED by H.R.H. the Princess Royal, the Earl 
of Harewood officially opened the new L.M.S. Queen’s 
Hotel, Leeds, on Friday, November 12th. Taking the 
place of the old established Queen’s Hotel, it has been 
planned and built to be worthy of the position it is to hold 
as an up-to-date centre for the social and industrial life 
of Yorkshire. It forms part of a large scheme of 
development, costing over £750,000, to be carried out on 
the railway property adjoining Leeds-square, and involving 
extensive alterations to the Wellington and New stations, 
together with the construction of a large office building 
with a news reel cinema adjoining the hotel. The eight- 
storey building has a maximum height above the street 
level of 115ft. and a frontage to the City-square of 230ft. 
It contains a banqueting hall to seat 400-500 diners, a 
smaller banqueting hall, grill room, French restaurant, 
brasserie, private dining rooms, lounge, writing room, 
American bar, and 200 bedrooms, each with its own 
internal bathroom. Separate services adjoin each of the 
dining rooms and restaurants, all served from a common 
kitchen in the basement with wine cellar, cold rooms, and 
so forth. 

Exceptional attention has been paid to the elimination 
of noise. The lift motors are in a tower 130ft. above street 
level, where they do not interfere with the comfort of 
guests in the bedrooms or public rooms. The Leeds 
Corporation have moved the tramway lines in front 
of the hotel a distance of 30ft. away from the line of 
frontage and specially insulated manganese steel rails 














Nov. 19, 1937 


THE ENGINEER 


575 








have been put in at all crossing places adjacent to the new 
building. When the double windows are closed it is 
possible to see the tramcars pass by without hearing them. 
In planning the lay-out of public rooms and bedrooms the 
elimination of noise was kept well in view. Each bedroom 
is divided from the adjoining room by a double partition 
of specially constructed acoustic slabs. Moreover, the 
bedroom ceilings are suspended from the constructional 
floors and insulated to prevent the transmission of 
noise from one to the other. The floors are of the “ aero- 
drome ” anti-noise type. To provide a perfect atmosphere 
for public speaking and musical entertainment the two 
banqueting halls bave been similarly treated acoustically. 
Redpath, Brown and Co,, Ltd., were responsible for 
the steelwork. 

Perhaps the most important feature of the new hotel is 
that it is completely air conditioned. Although there are 
now many hotels in which the public rooms are air con- 
ditioned, the Queen’s is the first in this country to extend 
the system to the bedrooms. The whole of the heating 
and air conditioning plant was designed by Dr. Oscar 
Faber, M. Inst. C.E., in collaboration with the L.M.S. 
hotel controller’s department. G. N. Haden and Sons, 
Ltd., were the contractors. Bull super-silent motors are 
used for fans, pumps, conveyors, &c. Over seventy of 
these motors are in service. e proposal to air condition 
the bedrooms was prompted by the noisy position of the 
site between City-square and Wellington and New 
stations and by the dirty atmosphere of Leeds in general, 
and this part of the city in particular. The success of 
this air conditioning system has been demonstrated by 
the fact that it is possible to keep the windows closed and 
to exclude noise and dirt and also to maintain an agreeable 
atmosphere within the rooms. The air is supplied to the 
bedrooms near the floor and is extracted at Pech level on 
the opposite side, a system which, in view of all the 
circumstances, was deemed to be the most suitable method 
of distribution. Extracted air passes into the bathroom and 
is afterwards exhausted to the roof through large shafts 
containing all plumbing and service pipes. Distribution 
cf air to the public rooms is generally carried out on the 
mixed system, part upward and part downward, and pro- 
vision is made for adjusting, after trial, the relative pro- 
portions extracted at the high and low level. 

The air conditioning plant for the whole building is 
situated in the Goit, a disused river conduit of consider- 
able age, at the rear of the hotel below basement floor 
level. Thigis used for housing all the fans, boilers, pumps, 
and other mechanical equipment, and since it is well 
separated from the main building it gives valuable sound 
separation not often met with in modern buildings. 

Fresh air is drawn into this chamber from a low roof 
level at the second floor to seven inlet ventilating equip- 
ments serving (1) the main banqueting hall, (2) the small 
banqueting hall, (3) the French restaurant, grill room and 
other food rooms, (4) the lounge, offices and public rooms 
generally, (5) and (6) the bedrooms and (7) the kitchen 
and services. The total volume of air delivered to the 
buildings is 10,250,000 cubic feet per hour. Each venti- 
lating plant (1) to (6) comprises a self-cleaning oil-coated 
air filter, fabric filter, preheater, air washer, with concrete 
casing and glass eliminator plates, main heater, and a fan. 
Provision is made for cooling the washer watgr by 
refrigeration at a future date. The heaters are thermo- 
statically controlled by an electrical system. In some 
cases they are sectionalised to serve individual rooms if 
need be at different temperatures, with thermostatic 
control from the rooms. Except for the omission of the 
washer and fabric filters, the plant No. 7 for the kitchens 
is the same as the others. 

Each plant has its own separate extractor fan, arranged so 
that the exhausted air can be used in part for the kitchen 
supply. The bathroom extractor fans with duplicate 
motors are on the roof and discharge directly to atmos- 
phere. Other extractor fans in the Goit for basement 
lavatories also have duplicate motors. The kitchen and 
services, naturally, have a separate extractor system dis- 
charging into the spaces beneath the station. All the 
fans are driven by three-phase slip-ring variable-speed 
super-silent Bull motors, controlled by Allen- West starters. 
All the starters with the exception of those on the roof, 
which are push button controlled from the Goit, are hand 
operated. In many cases inlet and extractor fans are con- 
trolled from one starter, both fans having speed regulation 
operated sympathetically. 

The fans were supplied by Matthews and Yates, the 
air filters by the Visco Engineering Company, the washer 
pumps by the Pulsometer Engineering Company, the 
thermostatic valves by the Rheostatic Company, the 
rolling shutters for cutting off the air flow when the plants 
are shut down, by Mather and Platt, and the whole of the 
duct work by J. Gardner and Co., Ltd. Views of the plant 
driven by Bull super-silent motors are given herewith and on 
the opposite page. Owing to the extensive runs of inlet and 
extract ducts, necessitated by placing the equipment in 
the Goit, remote from the main body of the hotel, 
special problems had to be solved. The majority of these 
ducts are constructed in builder’s work and in order to 
reduce the temperature lag resulting from the massive 
construction, to a large extent they are lined with Paxfelt 
or other asbestos board, which has also helped to solve the 
silencing problem. 

Direct hot water heating is provided in the public 
rooms and bedrooms by Sankey steel wall panels, giving a 
flush appearance. In addition, there are cast iron radiators 
in services, staircases, &c. In public rooms the direct 
radiation is controlled in sections by electrical room 
thermostats. Ten coke-fired boilers in the Goit serve the 
hotel and adjacent office block. Six serve the hotel and 
three the offices. One acts as a standby to either. They 
are of Hartley and Sugden’s “ Gravico”’ automatic 
gravity feed type and are each rated at 2,000,000 B.Th.U. 
per hour. The attendance required merely consists of 
replenishing the magazine every twenty-four hours, daily 
clinkering, the removal of ash, and periodical cleaning of 
the fire tubes. All the boilers are thermostatically con- 
trolled to maintain any desired temperature of the water 
flow. 

Coke is supplied to the building by seven conveyors. 
Four are of the rubber belt type. The remaining three 
are a new type of flap conveyor, which requires no plough 
or other device for throwing the coke off and can be 
accommodated in the very limited headroom available 
over the boilers in the Goit. From an intake hopper the 





coke is taken to a main storage bunker holding approxi- 
mately 180 tons, and from this bunker to subsidiary 
bunkers holding about two days’ supply over the boilers. 
To reduce noise all metal chutes have been lined with 
rubber. For the coke handling system Spencer Melksham, 
of Melksham, were responsible. 

The hot water supply is obtained from three copper 
calorifiers with storage cylinders above, giving a total 
storage of 10,000 gallons. Both primary and secondary 
circuits are aecelerated by duplicate centrifugal pumps. 
The cold water supply to the building is taken from the 
town’s mains. Duplicate supplies are brought into the 
Goit and thence to two interconnected roof tanks. Booster 
pumps are provided for use when the standing pressure 
is insufficient for the water to reach the top of the building. 
These pumps as well as all the circulating pumps, sump 
pumps, &c., were supplied by the Pulsometer Company 
and are driven by silent Bull motors with Allen-West 
hand-operated starters. 

Fire protection in the building is provided by hydrants 
and hose reels on all floors fed from the cold water rising 
main. In the event of fire the booster pumps can be used 
to increase the pressure. The vacuum cleaning equipment 
was installed by the Lamson Engineerng Company. The 
installation comprises an air turbine and the suction piping 
system with tubing and hose connection points at intervals 
throughout the building. A total of 142 hose connection 
points are provided. These hose connections permit of 
silent cleaning and enable corridors and rooms to be 
cleaned at night without disturbing sleeping guests. 
Ordinarily when a hose connection is opened for the 
pee rpose of inserting suction hose a loud noise is created 

y air travelling at high velocity. With the Lamsom 
silent terminal, however, this is avoided, and another 
advantage of the system is that bulky litter cannot be 
forced into the piping and cause a choke. The multi- 
stage air turbine driven by a motor through V-ropes 
provides sufficient suction to enable ten operators to work 
simultaneously in any part of the building. All dust and 
litter collected and drawn through the piping system is 








BOILER FEED PUMPS WITH 3 H.P. DRIVING MOTORS 


deposited in a dust interceptor adjacent to the power 
plant. 

An extensive lift installation, designed in accordance 
with the most modern practice, has been carried out by 
Waygood Otis, Ltd. Two main lifts carry visitors. They 
run side by side in the same lift shaft, have a total travel 
of 108ft., and serve ten floors. Each lift is capable of 
carrying @ maximum of four passengers and the attendant, 
representing a load of 2250 Ib., and of travelling at a speed 
of 450ft. per minute. The driving machines are of the 
gearless type. The grooved driving sheave, over which 
the hoisting ropes pass, is mounted directly on an extension 
of the rotor shaft of the driving motor, thus eliminating 
all intermediate gearing and increasing the efficiency. 
The motors are slow-speed D.C. machines, supplied by 
individual motor generator sets fed from the A.C. 
mains. Acceleration, retardation, and speed control are 
obtained by automatic variation of the voltage applied 
to the lift motors. The system is known as unit multi- 
voltage control and enables the acceleration and retarda- 
tion to be adjusted to give a smoothness of motion which 
almost eliminates the sensation of movement when 
travelling in the car. Extreme accuracy of levelling is 
obtained automatically at each floor. 

Each lift is operated by an attendant, who, as the 
passengers enter the car, registers the floors to which they 
wish to be carried by momentary pressure of numbered 
landing buttons on the car control panel. As soon as all 
the passengers have entered, the attendant moves over 
the operating lever, when the landing doors close auto- 
matically at high speed and the lift accelerates to full 
speed, stopping automatically in sequence at all floors at 
which stops have been registered. At each of these floors 
the landing car doors open while the lift is levelling, and 
are fully open when the car is level with the landing floor, 
so that no time is wasted in door opening at landings. 

Passengers at landings who wish to call the lift press 
either the up or down landing button, according to the 
direction in which they desire to travel, and the first car 
to approach their landing, travelling in this direction, 
stops to answer the call. Illuminated position indicators 
are provided at each landing for both lifts and are also 
fitted above the door on the inside of each car, so that 
passengers may determine the position of the lifts at any 
moment. The landing position indicators contain certain 
directional illuminated arrows, which light up in advance 
of the arrival of a car at a landing, so that passengers may 
determine in advance whether an approaching lift is 
travelling in the required direction. Both lifts reverse 
automatically after the highest call registered has been 
completed, thus saving the time usually wasted in pro- 
ceeding to the top landing and reversing again to answer 


calls when no calls are registered at higher landings . 


High-speed electric door operators are fitted to each lift 





and open the car and landing doors simultaneously. 
Telephones in each car are connected to the hotel tele- 
phone exchange. 

A large high-speed Waygood-Otis luggage lift, capable 
of carrying 3000 lb. at a speed of 400ft. per minute and 
driven by a geared machine, is also operated on the unit 
multi-voltage control principle with automatic levelling 
and car switch operation. This lift has a travel of 118ft. 
and serves eleven floors. The fourth Waygood-Otis high- 
speed unit consists of a man-carrying service lift, capable 
of dealing with a load of 1250 lb. at a speed of 330ft. per 
minute. The lift is equipped for carrying food, anda portable 
steel rack containing two hot plates is fitted. The machine 
and control gear are the same as for the main luggage lift, 
and operation is by automatic push button. A collapsible 
car gate is fitted and the landing gates are of the shielded 
type. Six small service lifts of the same make have been 
installed for varying purposes in different parts of the 
building, and each of these lifts is capable of carrying a 
load of 168 Ib. at 160ft. per minute. 

Keighley’s Electrical Engineering Company, Ltd., 
installed two lifts. One is a staff passenger lift, travelling 
at 250ft. per minute, with fully automatic push button 
control and rising to a height of approximately 125ft. 
The other lift is a large luggage lift travelling from the 
ground floor to the basement. Its capacity is 2000 lb. 
At the ground level the lift serves one side of the main 
entrance, and visitors’ luggage can be taken down to the 
basement for storage, thus avoiding the unsightly collection 
of luggage at the entrance. Two lifts were also supplied 
by J. and E. Hall, Ltd. One is a lift for the banqueting 
hall, designed to carry a load of 3500lb. at 200ft. per 
minute between two floors. Push button control and 
electrically operated car and landing doors are provided. 
The other lift is a food lift with hot plates in the car. It 
is designed for a load of 1800 Ib. at a speed of 150ft. per 
minute and serves three floors. This lift also has push 
button control and, like the other lift, is driven by a two- 
speed squirrel-cage motor. 








A New Airline Lubricator. 


A NEw type of lubricator for use with compressed air 
tools is now being made by Broom and Wade, Ltd., of 
High Wycombe. Known as the “ Sliding Tube ” airline 
lubricator, it works on a new principle and supplies the 
oil in a thoroughly atomised state into the airline at regular 
rate of flow which can be easily adjusted. It is strongly 
built to withstand the rough usage that most compressed 

















NEW AIRLINE LUBRICATOR 


air tools have, and it operates equally efficiently with an 
air flow in either direction. As may be seen from the 
drawing, the lubricator consists of an internal brass tube C 
which slides in the external solid-drawn tube E welded to 
a barrel-shaped casing D. This casing forms the oil 
reservoir. Spring clips 8 are fitted in the ends of the 
slidable tube and hold it in position. The holes H through 
the external tube allow the oil to flow from the reservoir 
along the annular space between tubes into the airline 
when air is flowing. The continuous flow of oil is assured 
by the differential pressure action which occurs between 
points A and B. The fact that air as well as oil flows 
between the tubes makes the rate of flow actually obtained 
very much greater than would be expected from a formula 
for viscous flow between two tubes, whilst the viscous 
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SECTION THROUGH AIRLINE LUBRICATOR 


action of the oil is reduced and the oil is thoroughly mixed 
and atomised in the air before its emergence into the main 
air stream. The rate of oil flow obtained is proportional 
to the cube of clearance between the tubes, and by pro- 
viding sliding tubes of different clearances any desired 
rate of flow for oils of different viscosity can easily be 
obtained. The tendency to produce excessive discharges 
is prevented by the high capillary attraction for the oil 
between the two tubes. If no air is flowing, capillary 
action between tubes prevents leakage of oil into the 
airline. 

The internal tube can be readily withdrawn for changing 
or cleaning by releasing the spring clips. The lubricator 
is provided with l}in. or, alternatively, lin. or jin. male 
screw end connections and has an overall length of 12in., 
with a weight of only 5lb; it has a capacity of 1} pints 
of oil, which is sufficient for three working shifts’ continuous 
running of one rock drill. 
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New Switchgear. 


SoME new switchgear recently introduced by George 
Ellison, of Perry Barr, Birmingham, is shown in the 
accompanying illustrations. The first shows a flameproof 
starter for use in coal mines and other places where 





with draw-out isolation, and despite its weight it can easily 
be drawn forward along slide rails, the operating screw 
mechanism working against ball thrust bearings. After 
isolation the breaker can be lifted bodily from the 
slide rails by the makers’ special lifting tackle. The 
breaker contacts are opened and closed by a traction- 
type handle at the front of the breaker, and an interlock 
prevents operation of the handle unless the isolating 


outlet to the open air. In small buildings an outlet must 
be provided for the small amount of combustion gas 
emitted. As may be seen, the heater consists of a small 
circular cast iron furnace which is fed with small bitu- 
minous coal by a mechanical stoker of the firm’s standard 
“ Baby Robot ” type. The whole is mounted on a welded 
steel frame on three rubber-treaded wheels and fitted 
with a suitable pulling handle. The stoker equipment 
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FLAME-PROOF TRANSFORMER 


inflammable gas is liable to be present. It complies with 
the latest recommendations of the Mines Department, 
and its sturdy construction makes it suitable for rough 
usage in the pits. The starter consists of a tapped auto- 
transformer and a change-over switch. Tappings on the 
transformer give 50, 60, and 75 per cent. of the line voltage. 
Housed in a separate tank the air-cooled transformer can 
easily be inspected and maintained. The starter is fitted 
with one no-volt and three overload releases. The latter 
have Ellison adjustable time lags. A detachable sealing 
pot on the cable fitting makes it possible to clamp the 
cable armour and to seal the cable before taking it to the 
site and allows the cable to be detached from: the breaker 
without unsealing it. 

The second illustration shows a small oil-break flame- 
proof circuit breaker incorporating the latest recom- 
mendations of the Mines Department. The circuit- 
breaker operating mechanism, contacts, and automatic 
tripping arrangements are generally similar to those 
long used in Ellison circuit breakers for ordinary industrial 
purposes, and access to all the parts can readily be 
obtained. It is impossible for the operating handle to 
hold the contacts closed against the action of the auto- 
matic releases, which may consist of two or three over- 
load releases and one no-volt release. As usual, Ellison 
patented time lags are fitted to the former. A spanner- 
operated isolator is embodied in the switch case, which is 
interlocked with the breaker handle, cover, and oil tank. 
The breaker can be bolted to walls, pit props, stanchions, 
or machinery, or it may be supported on a steel stand 
for floor mounting as shown. As in the case of the auto- 
transformer starter, a detachable sealing pot makes it 
possible to clamp the armour and seal the cable before 
taking it to the site. The breaking capacity of the unit 
is 1500 kVA, three-phase, at 440 volts. The unit has been 
subjected to the usual tests at Buxton and carries a mines 
department certificate. 

The third illustration shows an example of 660-volt 
draw-out distribution switchgear with a 2200-ampere 
circuit breaker. These switchboards afford a compact 
and convenient method of grouping circuit breakers of 
any size from 20 amperes upwards. When floor space is 
limited breakers up to 300 amperes capacity can be 
mounted in two or three tiers, and additions to the switch- 
boards can be made at any time. By drawing them for- 
ward along slide rails by a screw action, the breakers are 
isolated from the bus-bars and cables. 
attention is called to the ease with which 
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cables can be connected to these switchboards. 
supporting stands straddle a cable trench up to 23in. 
wide. Cable sealing boxes or other fittings can be mounted 
either on the underside or on the top of the bus-bar 
chamber. The fittings can be straight to receive cables 
from above or below, or curved to enable cables to be 
brought in by easy sweeps from the floor level or cable 
trench. Ample space is allowed at the back of the bus-bar 
chambers for cables to pass to the upper tiers, and the 
cover plates can quickly be removed to give easy access 
to the cable connecting clamps. The 2200-ampere circuit 
breaker illustrated is one of the largest breakers that can 
be included in a 660-volt switchboard. It is an oil breaker 





STARTER. 


contacts are fully opened or closed. The oil tank is 
raised and lowered by steel ropes from a worm drive. 
Up to four automatic releases, including overload, no- 
volt, and a leakage trip, can be accommodated in the 


breaker case. 








A Portable Heater. 


OvR illustration shows a compact portable heater for 
workshops, garages, warehouses, &c., which is now being 
made by Riley Stoker Company, Ltd., Palace Chambers, 
Bridge-street, London, S.W.1. This heater can easily be 

















PORTABLE HEATER 


moved by two men, and we are informed that one heater 
is capable of heating a building up to 40,000 cubic feet 
capacity, but naturally the type of building has to be 
taken into consideration. This capacity is based on a 
high building with sheet steel casing. Solid walls, &c., 
will increase the heating efficiency. In large buildings 
or wherever an open brazier can be used, the heater may 
be used without a cowl, chimney, or other permanent 











FLAME-PROOF CIRCUIT BREAKER AND 660-VOLT DISTRIBUTION SWITCH 


includes a forced draught fan and a worm conveyor 
coal feed. Once in position it is only necessary to connect 
the heater up to the electricity supply by a trailing cable. 
Hand-operated starting switches with overload device 
are fitted, and if required thermostats and time switches 
can be incorporated to give automatic control. The 
tuyere of the stoker is placed at the base of the circular 
furnace, and the upper half of the stove is surrounded 
by a sheet steel jacket which also envelopes the lower 
part of the chimney. A motor-driven air propelling fan 
is mounted on the side of this casing. The hot gases 
pass up the centre of the cast iron furnace, and at the 
top they are deflected and return down the side walls 
into a flue around the furnace, and thence into a box at 
the base of the chimney. The air propelling fan is mounted 
on the air casing and forces air against the heated furnace 
walls. After being forced down the sides of the furnace 
between it and the casing the air is blown out below the 
inclined skirt of the casing. The hopper capacity is 
sufficient for a ten-hours’ supply of fuel at maximum 
rating. 








Tue Bucwt SUPERCHARGING SysteM.—In the article 
on the Biichi supercharging system, published in our issue 
of October 8th, we stated that the supercharger fitted to 
the 900 B.H.P. Alco oil-electric heavy shunting locomotive 
was the result of five years’ development work carried out 
by the American Locomotive Company in conjunction 
with Dr. Biichi and the Brown, Boveri Company, Ltd., of 
Baden, Switzerland. The development work referred to 
consisted in adapting the Biichi supercharger to the com- 
pany’s standard locomotive engine. We are asked to 
state that the supercharger was built and supplied by 
the Brown, Boveri Company, Ltd., which firm was solely 
responsible for its development and design. 





DIsTRESS IN THE ELrEcTricaL INpustTry.—-We have 
received the Provisional Report of the Committee formed 
to investigate the requirements of the electrical industry 
in all matters concerning the prevention or alleviation of 
distress. The Report is divided into three main sections 
The first part, dealing with the scope of the inquiry, 
reveals that there are 370,000 persons employed in the 
industry in administrative, technical, or clerical capacities 
and whose employment is immediately dependent on the 
use of electricity or the supply of apparatus in connection 
therewith. The second part of the Report covers the 
present provisions for old age, sickness and misfortune, and 
the Committee’s observations thereon. A number of 
deficiencies shown to exist are taken into consideration in 
the final part of the Report, which outlines a general 
scheme of organisation. Copies of the Report are obtain- 
able from the Joint Secretaries, c/o Crompton-Parkinson, 
Ltd., Bush House, London, W.C.2; The British Electrical 
and Allied Manufacturers’ Association, 35, Kingsway, 
London, W.C.2; The Electrical Contractors’ Association, 
Africa House, Kingsway, London, W.C.2; The Electrical 
Wholesalers’ Federation, 19, Hatton-garden, London, 
E.C.1. 
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Metropolitan Water Board Report. 


Tue following is a short summary of the thirty-fourth 
Annual Report of the Metropolitan Water Board for the 
year ending March 31st, 1937. 

The quantity of water supplied in million gallons during 
the year was as follows :— 


Direct In Grand 
| area. | bulk. total. 
Total volume (million gallons) 104,780-0 | 921-6 105,701-6 
Daily average (million gallons) 287-1 2-5 | 289-6 
| } 


The total daily average supply was 10-0 million gallons 
more than in the preceding year. The daily average supply 
per head was 37-04 gallons, being an increase of 0-50 
gallon compared with the year 1935--36. The total esti- 
mated population supplied by the Board at March 3lst, 
1937, exclusive of bulk supplies, was 7,812,902, repre- 
senting an increase of 153,657 during the year. Of this 
increase 88,628 occurred in the area north of the Thames 
and 65,029 south of the Thames. The number of services 
was 1,438,600 at March 31st, 1937, an increase of 20,918 
during the year. 

STORAGE. 

The amount of storage and subsidence reservoir capacity 
for unfiltered water possessed by the Board at the end of 
the year was as follows : 


Area in Capacity in 
No acres. million gallons. 
Thames Valley 32 1,749-5 14,017-5 
Lee Valley ... ... <0 2 952-5 5,639-5 
49 2,702-0 19,657-0 


According to the supply of 1936-37 the number of 
days’ storage capacity is 67-9 for the grand total supply 
(including bulk supplies). At March 3lst, 1937, the 
quantity of water in store was 18,556-5 million gallons, 
or 64-1 days’ supply according to the consumption of the 
year 1936-37. 

RESERVOIRS IN THAMES VALLEY. 


Parliamentary powers were obtained by the Metro- 
politan Water Board Act, 1935, for the construction of 
a storage reservoir at Walton and one at Staines, with the 
necessary pumping plant in each case, and the acquisition 
of lands and easements required therefor. In October, 
1935, the Board approved an estimate of £1,239,000 for 
the construction of the reservoir at Staines, the site for 
which is due west of the two existing Staines reservoirs. 
Operations in connection with the reservoir at Walton. 
will be begun after that at Staines has been put in hand. 
For the reservoirs the acquisition of about 535 acres of 
land was necessary at Staines and about 479 at Walton 
The Board decided to acquire the sites of both reservoirs 
at once and most of the claims for the interests affected 
have been settled. The capacity of the reservoir at Staines 
will be approximately 4400 million gallons, and that at 
Walton will have a capacity of about 4000 million gallons. 


Lee VALLEY RESERVOIR. 


A tender of £682,156 was accepted by the Board in 
July, 1935, for the construction of a reservoir and other 
ancillary works in the Lee Valley. The reservoir is now 
under construction, but the work has been delayed 
several times during the past year by flooding. The 
reservoir will have a capacity of about 3180 million 
gallons and a water area of 334 acres. The river Lee 
diversion, together with the relief channel and the intake 
channel which enclose the site, and have a total capacity 
of 1600 million gallons per day, is practically completed. 


HAMMERSMITH. 


New pumping plant has been installed at the Hammer- 
smith pumping station in an extension of the existing 
engine and boiler-houses, to replace some of the older 
units. The total expenditure approved for the purpose 
amounted to £43,500. The machinery consists of a steam 
turbine driving centrifugal pumps and an electric 
generator. The installation is of 680 W.H.P. and was 
brought into use in November, 1936. Further expenditure 
of £9000 was sanctioned in December, 1936, for the 
provision of second-hand boilers to replace existing boilers, 
the installation of coal-handling plant, and the replace- 
ment by electric motors of the steam plant driving the 
fitting shop machinery. Four second-hand boilers have 
been bought for £1390, including fittings. 


HAMPTON. 


In February, 1934, and February, 1936, the Board 
approved schemes for remodelling the Hampton pumping 
station, including the provision of new machinery and 
the installation of primary filters. The new works will 
enable an output of 120 million gallons a day to be main- 
tained from the station. The total estimated cost of the 
schemes for remodelling and extending the works amount 
to £1,496,250. 

HORNSEY. 


Additional pumping plant has been installed at the 
Hornsey pumping station in an extension of the existing 
engine-house, for which expenditure of £19,500 was 
sanctioned. The machinery was brought into use in 
February, 1937, and consists of two sets of six-cylinder, 
vertical oil engines, driving centrifugal pumps, each 
capable of pumping 3 million gallons per day in series 
against a head of 300ft., or 6 million gallons per day in 
parallel against a head of 150ft. In December, 1936, 
expenditure of £14,500 was approved by the Board for 
the construction of a covered filtered water contact 
tank at the Hornsey works. It is proposed that the tank 
should have a capacity of 1,500,000 gallons. It will 
receive filtered water and will permit of a contact period 
of 14 hours after chlorination. 


SURBITON. 


One of the filter beds at the Surbiton works has been 
reconstructed by direct labour for which expenditure 





of £12,000 was approved by the Board. If the results 
justified it, it was proposed to deal with other beds 
similarly. The cost proved well within the estimate, 
and in December, 1936, the Board authorised the recon- 
struction of two more of the filter beds at the station by 
the Board’s employees, and authorised expenditure of 
£18,000 for the purpose. It is contemplated dealing with 
eight more beds in the same way, two at a time. 


AUGMENTATION OF SupPLy IN Kent District. 


Extensive building developments are taking place 
in the Kent engineering district, and in November, 
1935, the Board approved expenditure amounting to 
£138,578 for the execution of works at various stations 
to augment the supply. 


421n. Main From Hampton TO Honor Oak AND NUNHEAD. 


The Board’s scheme for increasing their resources 
by the construction of storage reservoirs in the Thames 
Valley, and the laying of trunk mains, includes the 
laying of a 42in. main from the Hampton works to the 
service reservoirs at Honor Oak and Nunhead. The 
Board have approved expenditure of £520,000 for the 
main, which will have a total length of nearly 17 miles 
and will be of steel. 


Marss GENERALLY. 


During the year the Board laid in all 142 miles of mains 
of various diameters for the improvement of supply and 
to make provision for the considerable housing develop- 
ment which is taking place in its area. 


NEw LABORATORIES. 


The Board reached the conclusion that the existing 
laboratories in Nottingham-place are inadequate to 
cope with the present and future needs of the Water 
Examination Department, and that it was essential to 
make provision for improved facilities for this branch of 
the Board’s work. Expenditure of £85,862 has therefore 
been authorised in the provision of new laboratories on 
a portion of the New River Head site. The scheme 
includes a provision for the lay-out of the ground in front 
of the new building with roads, paths, &c., also for the 
special scientific apparatus, furniture, &c. In May, 1936, 
the Board approved drawings for the proposed building, 
and in December, 1936, a tender of £75,116 for the erection 
of the building was accepted. 


CoMPARISON OF WORKS. 


The following table shows at a glance the increases 
which have taken place under the Board in the equip- 
ment of the waterworks since the transfer of the under- 
takings :— 


Before At March 
June, 1904. 3lst, 1937. 
Storage reservoirs 
for unfiltered water 44 49 
Acreage Pa Pe ee 843 2,702-0 
Capacity in million gallons 4,115-7 19,657-0 
Service reservoirs for filtered 
water BS OE eee 2 hee 75 95 
Capacity in million gallons 244-5 341-6 
Filter beds (slow sand)... ... 137 175 
ROR Bhas see aE 139 172-8 
Primary filters... ... 63 
Area in square feet ... 30,864 
Mechanical filters ... 12 
Area in square feet - 640 
| ee) eee ae 235 vhs 296 
Horse-powe cod + Sobek an ane ... 58,144 
Miles of water pipes 5.759 8,054 








Development of Hull Form of 
Merchant Vessels.* 


By G. S. BAKER, D.Se. 


WHEREVER men gather together in separate com- 
munities, transport is a necessity, and the easiest and 
cheapest form of transport is by water. No matter how 
far back one goes in the history of man, one finds evidence 
in his pictures and models of his use of water for transport. 
One of the oldest relics of the human race that we have 
is the model of a small ship found at Ur of the Chaldees, 
dating between 3000 and 4000 B.c. This has a shape 
which is quite pleasing to the eye, not unlike some native 
bark boats, reasonably fine in plan, with a lifted stem and 
stern post (see Fig. 1). In ancient times with only his 





the term ugly being used in its normal sense and not accord- 
ing to some ultra-modern standards. 

Here one may be tempted to define what is meant by a 
good ship and a good performance; but obviously the 
answer is wrapped up in, and is dependent on, the standard 
of knowledge of those concerned, on the kind of service 
required, and the means available for attaining the desired 
ends. The effect of such limitations is apparent in much 
of the work of the ancients. In ancient Egypt the length 
of boats was limited by their structural weakness, for wood 
construction technique was very poor, and the idea of 
using a deck as part of the ship girder was not used until 
the late Pharaoh period. Although all very ancient 
models and drawings show hulls of symmetrical form, ‘.e., 
bow and stern alike, by 2000 B.c. at the latest symmetry 
had given way, and the shipbuilder was definitely dis- 
tinguishing between the fore and after end, making the 
former of finer lines than the after end, and giving the 
latter greater sheer. But now that symmetry had gone, 
the builder depended upon the proportions of his vessel as 
well as upon grace of line to make it acceptable. Single 
features at either,end could now be emphasised, and no 
matter what the proportions of the boat, you will-find some 
particular thing being made supreme over all others—the 
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The total number of rowers on each side was the number in 
each bank multiplied by the number of rowers immediately 
behind each other, less a few at each end where the banking 
was less. 

Nationality of vessel: E, Egyptian; G, Greek; P, Phoenician; 
8S, Syracusan ; M, Macedonian. 


Fic. 2—The Rowed Galley; Growth and Decline of Banked 
Powers. 


beauty of the stern, the number of rowers, &c. The same 
idea has been recognised in this last decade or so, but with 
this difference that the commercial over-emphasis has 
been of some unimportant but obvious feature, which 
gives a sense of distortion and easily defeats the end in 
view. 

All nations quickly learnt to round off or round up the 
ends of their vessels, then to ease the cross section by 
rounding the bilge or lifting the floors. By 1400 B.c. old 
Egyptian models and funeral boats have almost circular 
arcs for ’midship cross section and long cut-up ends. The 
faster ships of 500 B.c. were made with peg-top cross 
sections, but with less cut-up. We cannot be certain, but - 
it is thought that this fining of the ’midship section was 
made to obtain speed. By this time builders were definitely 
distinguishing between vessels meant for carrying cargo 
or passengers, and were learning to build large warships. 
Down to the time of the Romans, cargo ships had a beam 
of about one-third the length, and a depth about three- 
fourths the beam. They were quite full and rounded in 
plan and were sometimes called ‘‘ round”! ships; their 
speed was about 2 knots and they carried a cargo of 200 
to 250 tons, which remained about normal for several 
centuries A.D. Even the Romans’ three-banked warships 
must have been fairly full forms,” since they were capable 
of an average speed of only about 3-0 knots on a con- 
tinuous voyage. Probably number of men and weight, in 
their opinion, counted more than speed. That they knew 
how to get speed when it was wanted is certain, for the 
Roman Liburnian (which afterwards became the galley), 
some 60ft. to 80ft. in length, could do 10 miles per hour 
for a short period. This type of ship was in all essentials 
the forerunner of the Venetian light galley and the Viking 
ship (see Fig. 4). 

RowepD VESSELS. 


At this point one could usefully dwell on the effect of 
motive power on form of hull. In the transport of 

















Fic. 1—Model Boat from Royal Graves at Ur—-about 3500 B.c. 


knowledge of woodwork to guide him, man built his boat 
to satisfy his senses, and tried to make it beautiful, for 
appreciation of beauty of form is almost timeless, and is 
inherent in man. Unfortunately, beauty of appearance 
and form is no more a warranty of performance in a ship 
than it is in a human being. On the other hand, no really 
ugly hull form will give a good performance as a ship, 





*The Sixth Andrew Laing Lecture. North-East Coast 


Institution of Engineers and Shipbuilders. 





passengers speed has always been one of the primary 
considerations. With vessels propelled by oars the power 





1“ Round ships’ was a term generally used in the Middle 
Ages for any ship using sails exclusively. These were always 
shorter, broader, and higher than the galley or any of its deriva- 
tives. Also used for some large transports having full or circular 
instead of tapered ends. ; 

2 Homer gives the speed as 3 knots for a long journey ; 
Plutarch writing of the time of Cato, says the quickest journey 
in force from Rome to Carthage was at 4-4 knots. 
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depended upon the number of rowers, and with these | only for display. 


By the first century a.p. this grouping 


cs placed directly behind each other the number was limited | had returned to more practical dimensions. The Liburnian 


by the length. 


So the designer started putting two men | became the galley and with men grouped to row in threes 

















FIG. 3—-Venetian Galley, Fourteenth Century. 


to row together, then to bank them at different levels, but | almost on one level (Fig. 3) persisted for many centuries. 
in separate groups of first two, then three, &c. The growth | Many different types grew from the galley, the lighter 
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Length, 78ft.; 


beam, 16- 6ft. 


Fic. 4—Lines of Viking Ship (found near Sandefjord, Norway). 


of these banked galleys is shown in Fig. 


2, and it will be | ones mainly for war, the heavier (with sails and oars) for 


noted that one of thirty banks is said to have existed. But | trade. 


TaBLe I. 


Dimensions of Elizabethan Ships.* 


| 


Ship. Year. Lengthtof Raket Rake§ Beam, Depth of | Burden, 

keel, feet. forward, ft.| aft, feet. feet. hold, feet.| tons. 

** Elizabeth ”’ 1558 100 36 6-0 33 18 684 
100 40 18 | 740 

* Victory ”’ 1560 95 32 5-0 35 17 555 
~ Triumph ” 1561 100 37 6-0 40 19 760 
‘“Merhonour” . 1589 110 37 6-6 37 17 691 
** Dreadnought ” 1573 80 31 5-0 | 30 15 360 
“Spy” 1586 50 12 2-5 | 14 6 42 


* From Matthew Baker’s tables quoted in Oppenheim. Taken from * The 


by M. Oppenheim, quoting State Papers, Dom. 242. 


» Administration of the Royal Navy, 1509-1660,” 


+ Taken from the foreside of stern post, to after end of stem at the keel. : 
{It is not clear how this is measured, probably from fore end of keel to the fore end of beak without figurehead. There are 


scale drawings of earlier and later periods showing rake to be less 
§ This is on the stern post from keel to main deck ; does not in 


the means ultimately defedted the end; the high-banked 
vessels became heavier, slower to manceuvre, and useful 














than that given, if measured to the stem. 
clude any galleries. 


The Viking ships of 500 a.p. to 600 a.D. were about 
78ft. by 16-5ft., the depth from top of keel to gunwale 
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Design for a vessel, length on keel 120ft., beam 36ft., length 


* Points on plan of maximum beam line, derived from pag 
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on L.W.L. 147ft. Sections made up from circular ares with 


centres as shown. 


e 21, “‘ Fragments of Ancient Shipwrightry ” (1600 a.pD.). 


Lines of Vessel of 1670. Based on Sir Anthony Deane’s Manuscript in the Pepysian Library, Magdalene College,Cambridge, 


being 5-75ft. (see Fig. 4). The British galleys of Alfred 
the Great® (870 A.p.) were reputed to be twice as long as 
the Danish, “ swifter, steadier, and higher, shapen neither 
after the Dutch nor Danish fashion, but so as it seemed the 
King they would best profit.” There are reasons for 
believing that these northern ships did not exceed 110ft., 
but in the Mediterranean, by 1300 4.p., they had reached 
dimensions of 121ft. by 16ft., the height being 9-5ft. at 
the prow, 10-5ft. at the stern. By 1529* a.p. the merchant 
type reached a length of 133ft. with beam 23ft.; but these 
were well equipped with sails as well as oars. There were 
thirteen ‘‘ row barges ”’ in our Navy in 1546, with a total 
crew of men and gunners of 512, and we were building 
galleys in this country up to 1600 a.p., the last being sold 
out of the Navy in 1629. “‘ Reformed ” galleys capable 
of carrying up to 700 sailors and soldiers were being built 
in Venice up to the beginning of the eighteenth century. 
SAlLinG VESSELS. 

Sailing of sorts has been practised from the earliest 
times—there are models of sails dating back to 1200 B.c. 
As the art of sailing was perfected, men endeavoured to 
make longer journeys for which they required more sail, 
and greater accommodation. For structural reasons the 
keel was kept short, and the decks were lengthened. 
further room being obtained by building up castles at 
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Fic. 6—Deane’s Method of Setting Out Frame Sections. 


each end. The overhang forward was obtained partly by 
raking the stem of the hull forward, and partly by building 
out above the main hull. The extent of this rake and its 
eomparison with other main dimensions of early Eliza- 
bethan ships can be seen from Table I. The actual length 
overall in English merchant ships did not much exceed 
the keel plus rakes, but in most Spanish and some English 
ships the building out of the forecastle was carried to 
extremes. If the artist who drew the ships in the Navy® 
in 1546 is to be believed, the forecastle extended 30 per 
cent. of the length before and above the main stem of the 
hull. The difficulties in any such ship of manceuvring or 
sailing in any except a fair wind must have been very 
great; but this overcharging persisted in a few ships 
(mainly for display) for the next half century. Thus in 
1637 we find the ** Sovereign,” 128ft. on keel and 232ft. 
from fore end of beak to after end of the stern. Dimen- 
sions given for these old vessels are liable to vary a little 
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FiG. 7—Lynton’s Method of Setting Out Frame Sections. 


according to whether these are “as ordered”’ or “as 


built.” It is rather surprising to find in 1633 ships ordered 
with a beam of 31ft. and forward rake of 27ft. having 
actual beam of 33ft. and rake of 30-6ft. Similar dis- 
erepancies in dimensions are to be found in all these 
records. 

Forms or Tupor SuHIps. 


A general idea of the proportions of vessels in 1600 can 
be obtained from several sources. Brough (1600 A.D.) 
classifies them as follows :— 

‘“‘(1) Having length of keel double the breadth amid- 
ships, with depth of hold half the breadth. 

(2) Having length of keel 2-5 times the breadth. 

‘“‘ Both these classes being serviceable for. merchandise. 





3 Asser in ‘‘ Alfred in the Chronicles,” by Connybere. 
4 ** Navy of Venice,”’ by Weil. 
54 Declaration of the Royal Navy of England, by Ant. 





Anthony, presented to King Henry VIII, 1546. 
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‘** (3) Having length of keel 3-0 times the breadth, and 
depth of hold two-fifths the beam.”’ 

More definite data are given in Table [ extracted from 
one dated 1602 A.D. 

An appreciation of the advantage of length in big ships 
was beginning to show itself at this period. The ‘‘ Mer- 
honour ” built by Matthew Baker, shows this to some 
extent, and this vessel was still regarded as one of the 
fastest ships in the Navy in 1635. It is interesting to 
note that Rayleigh*® lays it down that for a good ship 
the length (oi keel) should be about 100ft., with breadth 
35ft. as a good proportion, if longer they are difficult 
























of this line at G on the stem having a radius of 3/4 the 
beam. 
* All transverse sections are built up with circular 
ares, for which the trace of the centres is given in Fig. 5. 
The construction is shown in Fig. 6 for the midship section. 
‘** A A is the middle line. 
‘* A 1H is 1/6 maximum beam of the section. 
“HK is 1/4 maximum beam of section. 
are is drawn with this radius from K as centre. 
“ E is a point at the maximum beam. A circular arc 
is struck down from E with centre at M of radius 7/9 H K. 
* A circular are is then drawn of radius 20/36 maximum 
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Length on L.W.L. 186ft., moulded beam 50-5ft.; other particulars in Table IV. 


Fic. 8—Lines of H.MS. “ 


to sail. In another essay’ he explains his reason for the 
length, by stating that a 600-ton ship will carry as large 
guns as a 1200-ton ship, “ and though the greater have 
double the number, will turn her broadside twice to the 
others once.” He also states “that to sail well they 
should have a long run forward and aft, in just proportion 
...and in height, two decks and a half deck for shelter 
and lodging, and no more overcharging *’—an opinion 
as regards height which was shared by Hawkins.*® 

One of the best guides to the shape of hull at this time 
is “Fragments of Ancient English Shipwrightry,’’® 
dated about 1600. This contains drawings of ships, with 
frame and floor lines of a particular ship, and definite 
indications of the manner of drawing a midship section, 
and “ Lynton’s ”” method of shaping frame lines, using 
only a pair of compasses and a straight edge. In 1670 
Anthony Deane!® wrote out his method of designing a 
ship form, and it is more convenient to deal with this and 
compare it with such practice as is given in the above- 
quoted work. The following details are taken from this 
manuscript. They are illustrated for a 120ft. ship by 
Fig. 5, which has been drawn out in strict accordance 
with these rules with a few details added from Deane’s 
own drawings : 


‘“** Breadth, I také as 3/10 of the length of keel, which 
will make a stiff ship, but for merchantmen, 1/3 of the 
length is better for the burthen.’ 

‘*** Rake of stem, 3/4 the main beam.’ [The stem is a 
circular are with a vertical tangent at the fore end.] 

‘*** Rake of stern, 11/12 of 1/6 the breadth.’ [This is 
rake of the stern post and not overall.) 

‘““* Depth of keel... 4in. for each ft. of beam, but I 
confess more would do no harm but much good in sailing 
to windward... but when aground a deep keel may be 
dangerous.” 

‘* Breadth of transom, not less than 2/3, not more than 
26/36 of the beam for large ships, but may allow 20/27 
for sma!l ships. 

‘* The flat floor amidships is 1/6 the beam, and the floor 
line rises to the load draught aft at the stern post [C Fig. 5] 
and to 2/3 this height at the stem [F Fig. 5]. The floor 
line in elevation and in plan, consists of circular arcs from 
C to amidships and from there to F, for drawing which 
methods are given. 

‘* The largest section is placed one third the keel length 
from the fore end of keel. This section would be 6l1ft. 
from the fore end of the L.W.L., and 85ft. from the after 
end of L.W.L., i.e., the. keel proportions give a rather 
unfair picture of the true proportions. 

‘‘The maximum beam lines in plan and elevation in 
fore and after bodies are different circular arcs, the end 





6 “* Discourse of Ships,” 1612 

7 Observations on the Navy, about 1612. 

8 “ Colloquia Maritima,’’ N. Boteler, 1688. 

® Pepy’s Library, Magdalene College, Cambridge. 
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octrine of Naval Architecture,’ Pepy’s Library. 





Victory” as Designed 1759. 


beam with centre at O, to complete the lower part of the 
frame. 

“From centre P draw a circular arc upwards from E 
with radius 17/18 of half beam, and with the same radius 
this line is continued with reverse curvature to give the 
necessary width at deck.” 

‘“‘ Lynton’s”’ method already mentioned is a little 
different. The radii E M and H K can be taken as equal, 
and the point O the centre of the middle portion of the 
frame line is found, such that Q M K makes a straight line, 


section. The upper part af the frame is drawn straight 
to the deck width. This is set out in Fig. 7. 

Essentially the lines in Fig. 5 are the same as shown 
in “‘ Fragments of Ancient Shipwrightry.”” The propor- 
tions are much the same, also the general shape. Three 
points on the maximum beam line, derived from the above, 
are shown in the figure. On the older forms the transom 
is a little narrower, but the whole floor line from C to F 
is set a little deeper on the hull. The angle of entrance 
of these forms on the L.W.L. is about 65 deg. To some extent 
this is relieved by the set back of the stem towards the 
keel. The lifting of the very full transom out of water 
continued for some time, until about 1770, when it was 
practically clear.. This can be seen by reference to the 
lines of the “ Victory,” dated 1759, given in Fig. 8. The 
form is much the same as Deane’s, but with the beam and 
draught increased a little relative to length. Except in 
quite minor matters there was little change in hull during 
the 100 years to 1750. 


(To be continued.) 








A Steam Crane of Welded 
Construction. 


For various reasons the standard of design in cranes has, 
in the opinion of Joseph Booth and Brothers, Ltd., 
for some time past not kept pace with the standard of 
other modern t of engineering machinery. The 
reason that progress has not been made is mainly a com- 
mercial one. The progress that has been attained with 
other forms of engineering structures has consisted largely 
in reduction of weight and consequently in cost of 
materials. Since, for reasons of stability, any weight 
saved in a crane structure has to be put back in the form 
of ballast, and since the space available to accommodate 
ballast is usually strictly limited, there has not been much 
incentive or it has been impossible to make a great saving 
in material costs. The result is that any new design 
embodying modern engineering practice has increased the 
cost of crane production and has made the proposition 
uneconomical from the competitive and sales points of 
view. 

A certain saving in production costs can be made, 
however, if it is possible to make a crane in a two-piece 
unit, comprising the supporting carriage and the super- 
structure. By this means the sub-assembly of parts is 
to a certain extent eliminated. An interesting sidelight 
on steam crane design developments is the fact that the 
original cranes which were made mostly from castings 
finished by machines such as the lathe and the drilling 
machine tended towards this monobloc construction. 
Later, with the growth of machining facilities and the 
advent of structural steel, the tendency was to make the 
crane a series of small parts and assemble them on com- 
pletion. Now the tendency is reversed and the original 
practice of monobloe construction is being adopted, as 
the result of the better materials and facilities for machin- 
ing which are obtainable. 

With the ideas deseribed above in view, Joseph Booth 
and Brothers, Ltd., of Rodley, Leeds, have designed a new 
steam crane which to a large extent embodies welded 
construction. As mentioned above, the obvious saving in 
weight resulting from such a construction does not apply 
in this instance and the difficulty that the firm faced was 
to find some way to construct a crane so that the additional! 
cost of welding would be offset by the saving in production 
cost or in other directions. Adopting the monobloc 
construction system, the firm has drawn upon its previous 
experience in crane design and the technique of welding, 
for it has made several similar designs of crane. It has 
been found that several troubles recur in steam crane 
practice, notably the lack of sufficient provision for wear, 
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use of cast iron, and, finally, badly designed connections 
between the mechanical and structural portions. It is 
claimed that the construction of the steam crane described 
in this article has eliminated these shortcomings. 

The engraving herewith, Fig. 1, is a reproduction of a 
general view of the crane, wherein can be noticed the 
absence of bolts and joints. The jib is of riveted con- 
struction, as in this design it was not considered that an 
economy could be effected by the use of welding. In the 





Fic. 2—GEAR-BOX WITH COVER REMOVED 


engraving it can be seen that the tail end of the derrick 
ropes are anchored to a safe load indicator. This is an 
extra piece of equipment, but its provision is now made 
compulsory on new cranes under the Building Amendment 
Regulations. All lifting operations can be performed with 
the crane resting on its carriage on rails, but the telescopic 
blocking girders which can be seen in Fig. 1 are provided 
for additional support when the crane is running on bad 





FiG. 3—HOISTING?;MECHANISM AND GEAR - Box 


tracks. The following table gives the principal character- 
istics of the crane :-— 


10 tons 


Capacity at 16ft. radius ... 
3 tons 


Capacity at 30ft. radius ... 
Lifting speed : 

Low gear for 10 tons 

High gear for 5 tons 
Slewing speed .. 
Derricking time (full range) 
Travelling speed 2 
‘T'wo-cylinder engine : 


70ft. per min. 
140ft. per min. 
2-3 r.p.m. 

40 sec. 

350ft. per min. 


Bore 9in. 
Stroke pes 12in. 
Boiler working poo ae 120 Ib. per sq. in. 
Boiler diameter . es 4ft. 3in. 
Boiler height .. 8ft. 6in. 
Total weight (including ‘10 tons loose 
ballast) ... 48 tons 


Dealing first with ees engine ae gear-box, the two 
steam cylinders are lubricated by means of a Wakefield 
mechanical pump. In addition the Stephenson reversing 
motion pins and links are fitted with grease nipples for 
lubrication. Provision for wear has been made wherever 
possible, an example being the piston-rod, which is suffi- 
ciently large to allow for skimming up once. The tail end 
of the valve spindle is supported by a guide and all the 
wearing parts of the reversing gear are hardened by the 
nitriding process. The engine shaft is 4in. diameter at the 
bottom of the splines and is supported by four bearings. 
Standard slide valves are used. By the use of “ Spirex ” 
steam traps the need for the usual cylinder draining cocks 
is claimed to be eliminated. These traps prevent water 
formation in the cylinders and thereby reduce cylinder 
wear. 

Arranged at the front of the crane, the driving position 
enables the operator to have a good view of the load. 
Maintenance has been studied and the forward control 
position gives an arrangement which is very accessible. 
Illustrated in the engraving Fig. 2 is a view of the gear-box 








with the engine shaft cover removed. After removing this 
cover the shaft can be lifted out or the bearings adjusted 
very easily. By slewing the crane at right angles to the 
track the valve chest covers can be inspected from track 
level or removed, or the valve faces scraped up in position. 
The centre pin nut is easily accessible and all lubricating 
points are connected by pipes to groups of greasing nipples. 

Lubrication of the gear-box is effected on the dry sump 
principle, a sump being formed in the well at the bottom 
of the gear-box. Oil is circulated by an excentric-driven 
pump which forces lubricant into a main header pipe, 
from which distribution pipes branch off to the various 
feed points. An adjustable spring-loaded relief valve 
allows excess oil to be by-passed and enables the oil 
pressure to be set to suit requirements. The pump filter 
can be withdrawn for inspection and cleaning without 
dismantling any parts or stopping the crane. The pump 
bolts on to a machined facing which forms a joint between 
the pump and the supply pipe and, apart from this joint, 
there are no external joints in the oiling system. Inspection 
covers are provided on top of the gear-box, so that the 
parts can be inspected without the necessity for removing 
the complete cover. This cover and the cover for the con- 
necting-rod can be seen in Fig. 3. The last-named is 
hinged so that the connecting-rod can be quickly inspected. 
The whole cover can be removed by undoing four bolts, 
however, for repairs. 

An inverted view of the carriage, showing the travelling 
gear, is reproduced in Fig. 4. In it can be seen the 
travelling gear supporting brackets. The bracket base is 
a forged steel block welded to the carriage. Forged steel 
caps are fitted, which are bored out in position. The axle 
spur gears are split so that, when necessary, they can be 
renewed without taking the track wheels off the axles. 
The superstructure of the crane is supported on steel 
rollers running on a steel ring, on the periphery of which 
teeth are formed for the pinion of the slewing gear. The 
welded construction is clearly shown in this view. 








Weather and Water Supply.* 


VARIATIONS OF ANNUAL RAINFALL. 


For the past twenty years nearly all our work on the 
assessment of average rainfall has been based on the 
thirty-five years, 1881-1915, as a standard period. One 





of the most striking facts which emerges from a study 
of our statistics is that the majority of recent years have 
yielded a rainfall in exeess of the standard average. 


approximation to the true long-period average. That 
may be true, but it is quite certain that if an error of that 
sort has been made it is a very small error. It is safer 
to conclude that we have been passing through a period 
of relatively abundant rainfall. We cannot assume 
that this period of abundance. will continue. For all 
we know, the pendulum may be about to swing in the 
opposite direction. In the five years beginning 1854 
the rainfall over England, expressed as a pereentage of 
the standard average, was as follows : 


1854. i . ~ ; 77 per cent. 
1855 87 of 
1856 “4 

1857 97 

1858 81 


Since 1891 we have never had more than two dry years 
in succession; a drought period like that of the ‘fifties 
of last century would be a new experience for water 
undertakers of the present day. 


RuN-OFF IN THE THAMES VALLEY AND THE SEVERN) }j 
VALLEY. 


For the Thames basin draining to Teddington we have 
comparable values of rainfall and run-off for a long period 
of years. The run-off data obtained from the regular 
gaugings at Teddington Weir refer to years ending 
March 31st, and are published in the Annual Reports of 
the Metropolitan Water Board. The rainfall data for 
similar yearly periods have been evaluated by the British 
Rainfall Organisation. A statistical analysis of the data 
for the period 1914-1936 shows that the annual run-off F 
is very closely correlated with the annual rainfall R. 
By the method of least squares I find that a close approxi 
mation to the conditions in dry years, wet years, and 
average years, is given by the equation : 

F == 0-57 R—-6-05, 
the run-off F being expressed in the form of depth in 
inches over the whole catchment. The equation provides 
the means of making calculations relating to the effect 
on the flow of any assumed variation in the annual rainfall. 

Professor Dixon and his colleagues have recently 
published results for the Severn, gauged at Bewdley, 
which show that in the Severn basin there is also a very 
high degree of correlation between the annual rainfall 
and the annual run-off. The equation deduced from the 
Severn data is : 

F 0-67 R—6- 66. 

In both cases we see that the percentage which runs 
off decreases fairly rapidly as the rainfall decreases, 
but it is clear that for purposes of water supply conditions 




















Thus, if we take England and Wales as a whole, and start 
from the year 1910, we get the following percentage 
figures (1881—1915= 100). 


1910 113 1919 105 1928 115 
1911 93 1920 109 1929 100 
1912 125 1921 69 1930 117 
1913 98 1922 105 1931 109 
1914 108 1923 113 1932 103 
1915 110 1924 120 1933 81 
1916 114 1925 106 1934 95 
1917 98 1926 102 1935 113 
1918 107 1927 123 1936 109 


In the last thirty-seven years, therefore, only six years 
have yielded less than the standard average, while thirty 
years have yielded more. The period includes two very 
dry years, 1921 and 1933, but in the other years which 
gave a deficiency the shortage was quite trifling. Gather- 
ing grounds have thus yielded more water in most years 
than they might be expected to yield on the basis of the 
1881-1915 averages. Past records show that rainfall 
has a habit of going through slow changes of more or less 
cyclical character. The effect of such changes is seen 
if we smooth out the irregular fluctuations by taking 
overlapping averages for fairly long periods of years. Thus 
we find that the average rainfall of England and Wales 
during the period 1887-1921 was 34-77in. During the 
period 1896-1930 it was 36-29in., an increase of more 
than 4 per cent. For the past ten years the average 
rainfall has exceeded the standard average by 6 per 
cent., although the period includes the severe drought of 
1933-1934. 

What conclusion should we draw from these figures ? 
We might be tempted to think that the rainfall of 
1881-1915 was on the low side when considered as an 





* Extracts from a paper by E. G. Bilham, Superintendent of 
the British Rainfall Organisation, Meteorological Office, before 
the Public Works, Roads and Transport Congress, on Novem- 





ber 18th. 


FiG. 4—INVERTED VIEW OF CARRIAGE 


than in the 
percentage 


in the Severn are much more favourable 
Thames. Under normal conditions the 
running off is about 50 for the Severn and 36 for the 
Thames. For a rainfall 30 per cent. below normal the 
corresponding pereentages are 42 for the Severn and 28 
for the Thames. 

If we take the equation for the Thames and put it in 
the form : 


R—F=0-43 R+-6-05 
we see that the annual loss—that is, the rainfall minus 
the run-off—is equal to 6-05in. plus a certain fraction 
of the annual rainfall. The Severn shows the same 


sort of equation, and we reach the conclusion that the 
rainfall is the main factor in the variation of loss from year 
to year. This, on the face of it, is a surprising result, 
but it simply means that the more water you throw upon 
the land which forms the drainage basin, the more moisture 
will you add to the air which passes over the basin. I 
think this must be true for all the larger river basins 
within the British Isles. Mr. D. Lloyd found that it was 
necessary to take temperature into account in studying 
the variations of annual loss in the Vyrnwy area, but 
one has a feeling that it might be more profitable to study 
separately the summer losses and the winter losses in 
relation to rainfall. I tried this for the Severn without 
much improvement to the final result, but the results 
would probably be more définite in a region with a larger 
seasonal variation of rainfall. 








Raitway ELECTRIFICATION IN SWITZERLAND.—In the 
1938 Budget, the Swiss Federal Railways have provided 
over 400,000 francs for the electrification on the standard 
15-kV system of the branch line from Le Day to Le Pont, 
near the French frontier station of Vallorbe. The short 
private line between Le Pont and Le Brassus is also to be 
electrified. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


An Increase in Exports. 


The exports of iron and steel during October 


showed a substantial increase of 13,301 tons and £522,702 
in value, when compared with September, according to the 
Board of Trade Returns. The October total reached 
206,916 tons, valued at £4,478,435, against 193,615 tons, 
valued at £3,955,733 in September. The exports of pig 
iron in October, however, dropped to 9999 tons from 
14,749 tons in the previous month. The October total in- 
cluded 1026 tons to British countries, 2070 tons to Denmark, 
1003 tons to Germany, and 1918 tons to Belgium. There 
was «# decline in the exports of ferro-alloys from 1408 tons 
in September to 558 tons last month. General descrip- 
tions of steel were sent abroad in October to the extent 
of 9084 tons, against 8087 tons in the previous month. 
The largest quantity of 1747 tons was taken by India, 
South Africa being next with 970 tons. There was a 
rise in the exports of angles, shapes, and sections from 7117 
tons to 8743 tons in October. Girders, beams, joists, and 
pillars were exported to the extent of 2286 tons in Sep- 
tember, but this figure.increased to 3024 tons last month, 
whilst the exports of.hoop and strip rose from 4453 tons 
to 4950 tons in October. There was an increase also in 
the exports of plates and sheets, fin. thick and over, from 
15,936 tons in September to 16,498 tons in October. In 
the Jatter month the largest quantity was taken by Holland 
with 2609 tons, the Soviet Union being next with 2451 
tons, and then Canada with 1559 tons. The exports of 
plates and sheets under }in. thick showed little change, 
being 9481 tons in October, compared with 9381 tons in 
the previous month. The largest quantity of 2282 tons 
went to Canada, the Argentine taking 2239 tons, whilst 
Australia took 986 tons and British India 256 tons. A 
rise occurred in the exports of galvanised sheets from 
12,712 tons to 13,054 tons in October. Of this total; South 
Africa took 2947 tons, New Zealand 2193 tons, and British 
West Africa 1487 tons. The exports of tinplates also 
increased from 35,560 tons in September to 39,767 tons 
last month; whilst the exports of tubes rose to 21,011 
tons from 19,605 tons in September. The exports of 
railway material increased in October to 13,863 tons, com- 
pared with 10,428 in the previous month. Of the October 
total, 8379 tons consisted of steel rails and 3965 tons 
sleepers, fish-plates, and sole-plates. South Africa took 
‘he largest quantity in October with 19,006 tons, Canada 
came next with 17,987 tons, and India third with 15,596 
tons. Australia took 15,472 tons, whilst the Argentine 
was the largest foreign buyer with 13,892 tons. 


Lower Steel Imports. 


There was a decline in the tonnage of iron and 
steel imported into this country in October of 5668 ‘tons, 
compared with the September total, but the value 
increased by £67,276. The October imports amounted to 
220,522 tons, valued at £2,295,666, compared with 226,190 
tons in September, valued at £2,228,388. There was a 
sharp fall in the imports of pig iron from 80,401 tons to 
62,421 tons in October. Supplies from India, however, 
increased to 24,033 tons from 16,864 tons in the previous 
month. There was also a heavy drop in the imports of 
ferro-alloys from 6376 tons to 3836 tons in October. A 
notable decrease occurred in the imports of blooms, 
billets and slabs, which in September amounted to 45,100 
tons and in October reached only 30,994 tons. Half of 
the reduction was accounted for by the absence of any 
imports from British countries, which in the previous 
month had sent 7531 tons. Of the October total, Belgium 
supplied 14,941 tons, France 6925 tons, and Germany 
4336 tons. The imports of iron bars and rods reached 
2629 tons in October, compared with 2571 tons in the 
previous month. There was a sharp reduction in the 
imports of sheet bars, which dropped from 11,259 tons to 
6260 tons in October; but little change occurred in the 
figures for wire rods, which in September were 12,384 
tons and in October 12,164 tons. An increase took place 
in the quantities of angles, shapes and sections brought 
into the country in October to 13,097 tons, compared with 
9944 tons in the previous month; whilst the imports of 
girders, beams, joists and pillars rose to 11,387 tons in 
October, compared with 8943 tons in the previous month. 
Of the October total, 7636 tons came from France and 
1216 tons from Belgium. The imports of hoop and strip 
rose in October to 12,292 tons from 6236 tons in Sep- 
tember ; whilst the imports of plates and sheets increased 
to 6326 tons, compared with 5354 tons in September. Of 
the total imports, the largest tonnage came from Belgium, 
amounting to 83,023 tons, France being next with 32,597 
tons,,and the United States third with 31,459 tons. 
Imports from Luxemburg totalled 14,555 tons and from 
Germany 13,764 tons. 


The Pig Iron Market. 


Excepting in the Cleveland district, consumers of 
most descriptions of pig iron are now in a comfortable 
position, although they have had little opportunity of 
building up a substantial reserve of stocks. The situation 
as regards hematite is unsettled, since it is not yet known 
whether the application of the makers to the Import 
Duties Advisory Committee for an important increase in 
the price will be granted. The foundry ironmakers are 
outside the British Iron and Steel Federation and there is 
talk of an advance in their quotations after the end of 
December, although now that they have established a 
loyalty rebate scheme it may be decided to leave quota- 
tions where they stand. In the Cleveland district some 
hostility has been shown .to the new rebate scheme for 
foundry iron, which has been designed to prevent the 
foundries purchasing foreign metal. The consumers are 
endeavouring to persuade the makers to agree that the 
rebate shall not be put into full operation until adequate 
supplies of Cleveland are available to meet their 
needs. The opinion is also expressed that the foundry 
iron prices should be fixed for a long time ahead, as in the 
case of basic iron. Suppliesfof Cleveland aré much below 





consumers’ requirements owing to the concentration of 
productive operations upon basic iron. Since the esta- 
blishment of the rebate scheme little new business in 
foreign iron has been reported, but considerable quan- 
tities have been purchased already, and in some cases it 
is understood that deliveries will continue to be made 
until June next year. In the Midlands steady conditions 
rule and it is possible now for new business to be trans- 
acted for delivery in 1938 without much difficulty. The 
easier situation which has developed in the foundry iron 
department has checked an increasing tendency for the 
purchase of French and Belgian pig iron, and it is expected 
that in this district most consumers will join the new 
rebate scheme. Continental iron has been offered in 
Scotland with some freedom, but with small result, since 
the introduction of the rebate scheme. There is a move- 
ment on foot, however, on the part of foundries to obtain 
some modification in the terms of the scheme until supplies 
of British iron are on a larger scale. Of the sixteen furnaces 
in blast in Scotland, one is engaged on producing basic, 
three on hematite, and eight on foundry. In Lancashire 
the diminution in the demand from the light foundries 
has created an easier tone in the market and other con- 
suming industries are reaping the benefit of more regular 
and larger supplies. 


British Iron and Steel Production. 


The British Iron and Steel Federation in its 
report for October states that the production of pig iron 
amounted to 769,000 tons, compared with 726,600 tons 
in September and 670,300 tons in October last year. The 
output included 169,500 tons of hematite, 421,000 tons of 
basic, 142,900 tons of foundry, and 20,900 tons of forge 
pig iron. The production of steel ingots and castings totalled 
1,133,600 tons in October, which compares with 1,163,000 
tons in the previous month and 1,060,500 tons in October, 
1936. At the end of October 133 furnaces were in blast, 
four having been blown in during the month and three 
having gone out of operation. The report does not give 
details, but the furnaces blown in were at the works of 
Gjers, Mills and Co., Ltd., Middlesbrough; the Park 
Gate [ron and Steel Company, Ltd., Rotherham ; Stanton 
Ironworks Company, Ltd., near Nottingham; and the 
Corby works of Stewarts and Lloyds, Ltd. A furnace was 
also blow out at the works of Gjers, Mills and Co., Ltd., 
and the Park Gate Iron and Steel Company, Ltd., the 
third to go out of commission being at the Low Moor Iron 
Company, Ltd., Bradford. The report points out that 
the October pig iron production is the highest on record 
and compares with the previous largest monthly output 
of 752,400 tons in August of 1920. The three furnaces 
blown in and the three put out of commission represented 
the usual course of repair operations; whilst one addi- 
tional unit was brought into use as the result of the laying 
down of additional blowing equipment. The following 
table gives the average monthly production over a period 
of years and the output for the past six months :— 


Pig iron, Steel, 

tons. tons. 
1913—-Monthly average 855,000 638,600 
1920 ~ - : 669,500 755,600 
1929 ul wits. 30) CBR 803,000 
1934 a <a 737,500 
1935 ? e ... 535,300 821,600 
1936 os 643,500 982,100 
1937—May 696,300 1,047,300 
June 699,300 1,106,400 
July 729,300 1,059,200 
August 714,000 987,700 
September .. 726,600 «. 1,163,000 
October : 769,600 1,133,600 


Current Business. 


Ruston-Bucyrus, Ltd., which is an associate 
company with Ruston and Hornsby, Ltd., Lincoln, have 
secured an order for a large tin dredger for a Malayan 
tin company. The entire issued share capital of the 
Rollason Wire Company, Ltd., Bromford Mills, Erdington, 
Birmingham, formerly known as Abel Rollason and Sons, 
has been acquired by Wrights’ Ropes, Ltd., Birmingham. 
Hills Patent Glazing Company, Ltd., West Bromwich, has 
secured one of the largest contracts ever placed in 
this country for glass roofing. Six miles of glazing, 2000 
opening ventilators, and the necessary operating equip- 
ment will be required for a new R.A.F. depot at Hartle- 
bury, near Kidderminster. The Langloan Iron, Cement 
and Chemical Company, Ltd., has been registered in 
Edinburgh with a nominal capital of £100, made up of 
1000 shares of 2s. per share. The company has been 
formed with the object of acquiring the property and 
assets formerly belonging to the Langloan Iron and 
Chemical Company, Ltd., and will carry on the manu- 
facture of iron and steel, cement and chemicals, as well as 
foundry and engineering work. It has been announced 
by the directors of the Weardale Steel, Coal and Coke 
Company, Ltd., that Tudhoe Colliery, including Croxdale, 
has been abandoned as being no longer a workable com- 
mercial proposition. A transformer weighing 92 tons has 
been delivered at Ebbw Vale for the new works of Richard 
Thomas and Co., Ltd. The British Oxygen Company, 
Ltd., is reported to have decided to re-submit to Parlia- 
ment an application for sanction of the Caledonian power 
scheme, which provides for hydro-electric development 
in Inverness-shire, in connection with the establishment of 
a calcium carbide industry near Fort William. The Mines. 
Department is urged by the Committee of the Lanark 
County Council to investigate the whole question of 
dumping pit débris and to advise what steps should te 
taken to prevent the accumulation of débris in the future. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Brisbane, 
Commissioner for Railways: supply and delivery of one 
power unit to include engine, gear-box, tail shaft, final 
drive and jack shaft, suitable for a 15-ton locomotive 
(0-6-0 type), for use on a 3ft. 6in. gauge (Brisbane, 
December 14th); Johannesburg City Council: eight 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


floating gas collectors, each 59ft. 2in. by 29ft. 2in. overall 
size, of copper bearing mild steel construction, as used in 
common gasholder practice for sludge digestion tanks 
(Johannesburg, December 18th) ; South African Railways 
and Harbours Administration: supply and delivery of 
quantities of mild steel plates and copper bearing steel 
plates in various sizes (Johannesburg, January 17th). 
Durban Corporation: Sewage pumping plant consisting 
of two horizontal-spindle direct-coupled centrifugal-type 
pumps, each capable of pumping 2450 gallons per minute, 
electric motors of the horizontal totally-enclosed type 
direct coupled to the shafts of the pumps; one electric 
fan and all necessary spare parts and fittings (Durban, 
December 10th). 


Copper and Tin. 

The electrolytic copper market has been rather 
steadier this week, although there are few signs of any 
return of confidence. The fall in price in the earlier part 
of the week could be accounted for by the publication of 
the American statistics, which, as expected, showed a 
substantial increase in stocks. The market, however, -had 
prepared itself for unfavourable figures and was not greatly 
affected, although probably the increase of over 37,000 
tons in the stocks of refined copper was more than had been 
anticipated. The rise was chiefly in the United States ; 
the stocks for the rest of the world fell by a few hundred 
tons, although those of blister copper outside the United 
States rose by 7000 tons. One of the most disturbing 
features of the statistics is that the apparent consumption 
in the United States fell from 66,000 tons in September to 
45,000 tons in October. World consumption, excluding 
America, fell from 118,000 tons in September to 114,000 
tons last month. These figures, of course, reflect con- 
ditions in America during October. when the recent 
slump in that country was at its worst. Lately there 
appears to have been some improvement in the trans- 
Atlantic business situation, and consumers of copper 
have bought rather more freely:than for a number of 
weeks. American Customs smelters have recently been 
selling at llc. d/d, although the primary producers have 
held their official quotation at 12c. The slightly better tone 
in the market has given rise to reports that the customs 
smelters will raise their price to the official figure. A 
rather interesting feature of the situation has been the 
increased shipments of late from America to Europe. 
These now appear to be at the rate of about 20,000 tons 
per month. The tone of the standard market also improved 
for atime. It would seem that the normal bull stock of 
copper has been liquidated and the metal is now held in 
comparatively few, but strong, hands.... Aithough the 
tin market still remains nervous and liable to sharp price 
fluctuations, a rather firmer tone developed earlier in the 
week. This is principally because consumers in America 
and other parts of the world have shown more interest in 
the metal. The outlook, however, is not regarded as 
favourable so far as the consumptive demand is concerned, 
since the big tin-using industries in America still appear to 
be passing through a period of depression. Operations at 
the tinplate mills, for instance, have receded to about 
60 per cent. of capacity and the world demand for tin- 
plates seems to have declined, with a resulting reduction 
in the demand for tin. The tin market also received a 
set-back as a result of the break on Wall-street which 
occurred in the first part of the week. 


Lead and Spelter. 


The lead position has recovered to some extent 
from the depressed conditions which have prevailed during 
the past few weeks, and although the market is still nervous 
there has been a distinctly better feeling noticeable. Con- 
sumers apparently came to the conclusion that at the low 
level to which values had fallen the metal was cheap and 
a considerable amount of industrial buying developed. 
The opinion is also held in some quarters that at around 
current prices the high cost producers will be unable to 
operate their properties at a profit, and that a decline in 
output is not unlikely. It has to be remembered, also, 
that throughout the slump the technical position of the 
lead market has been rather good. The decline in con- 
sumers’ activities which was then noticeable was due chiefly 
to the persistent fall in values, which naturally made them 
chary of undertaking commitments. Once this was 
checked a considerable amount of belated buying made 
itself felt. Lead- consuming industries are in a good 
position so far as the orders on their books are concerned, 
and are reported to have enough work in hand to keep 
them busy for the greater part of the first quarter of next 
year. The cable makers are assured of active employ- 
ment and the demand for lead pipes and sheets is still 
good, although it has been adversely affected by the drop 
in building activity. Figures published in Germany give 
the world production of lead for the nine months ending 
September 30th as 37,400 tons, compared with 34,800 
tons for the corresponding period of 1936, whilst, on the 
other hand, American statistics indicate that the con- 
sumption outside the United States has increased to a 
similar extent.... The spelter market has not shared 
to the full in the recovery which has overtaken other non- 
ferrous metals. In fact, sentiment seems to be still 
depressed and prices are easily affected by unfavourable 
news from Wall-street. The chief feature of the market 
is still a scarcity of high-grade spelter, for which sub- 
stantial premiums have to be paid. On the other hand, 
there is more spelter of ordinary brands about than the 
market requires. The decrease in the volume of new 
business which commenced during the recent period when 
prices were rapidly falling has been checked, but at the 
moment there seems to be little inclination on the part of 
consumers to buy freely. The galvanising industry has 
bought steadily, although the quantities have not been 
impressive and there has been a good demand from the die 
makers. The uncertain conditions that have ruled in this 
market, however, militate against buyers covering more 





than their immediate requirements. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 





Home. Export. 
Home trade prices less loyalty rebate of 5 
(D/d Teesside Area.) 
N.E. Coast— 4:2. :.d. £s. d 
Hematite Mixed Nos. ... 6 2 6... - 
ae Me. PGs. rere. _ 
Cleveland— 
No. 1 ; 5.68 =«C66 23 8 
No. 3 G.M.B. 5 6 0 6 0 0 
No. 4 Foundry 5 5 0 519 0 
Basic § 60 0 - 
MipLANDS— 
Staffs— (Delivered to Black Country Station) 
North Staffs Foundry ... 5 11 0... 
Forge 5 6 0 
Basic ef 5 0 0 é 
Northampton— 
Foundry No.3... .:. 5, 8-6... _ 
Sige a areas i Ya — 
Derbyshire— 
No. 3 Foundry op sds pe eR ates 
Forge a> Mbt adds SO Se 
SCOTLAND 
Hematite, f.o.t. furnaces 6 3 0 
No. 1 Foundry, ditto ... 6 5 6... 
No. 3 Foundry, ditto ... 6 3 0... 
Basic, d/d aja ge xe S57 44. 
N.W. Coast— 6 3 Od/d Glasgow 
Hematite Mixed Nos. oe 2 @ Sheffield 
| 614 6 Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs aND YORKS ae ee £ s. d. 
Crown Bars é i AS: Bs Bx _- 
Best Bars Sia hee 13 15 0 
MIDLANDS 
CR TOO nn ee scene Ae. De Ae 
Marked Bars (Staffs) ... 15 15 0 
No. 3 Quality int adh eee 
No. 4 Quality eer : a oe 
SCOTLAND 
Crown Bars ... 4 “se 2. ae Le > Mae Ga 
a ee Bae cae eee 13 15 0 
N.E. Coast— 
Groen Bare: 0.0 3 eS BOs: 13. 5 (O 
Best Bars uci gee kee BET MBE 13 15 0 
Double Best Bars Soe we OO. 465 0 
NORTHERN [RELAND AND FREE StTaTE— 
Crown Bars, f.o.q.... Re. ha; ©53- 
STEEL. 
Home. Export. 
LONDON AND THE SoutH— €£ s. d. £ s. d. 
Angles ... .. ieee ae” 10 12 6 
OR os. Se Ses Pe 2 3 O-% iss2: ¢ 
Joists : ee Mee Oo 10 12 6 
Channels wedi 1iebei ged A ee 10 17 6 
Rounds, 3in. andup ... 12 3 0... 11 12 6 
under 3in.* ... 12 0 6... 2 5 O 
Flats, under 5in.* — a eS ec: ss 6 
Plates, #in. (basis) ae oa « ll 0 0 
fsin. .. 11 18 0 ll 5 O 
jin. .. ee: ae a ae 11 10 O 
i BURts-3)iq:: See, oO 1115 0 
Un. #im. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 . Nom 12 10 0 
Boiler Plates, din. 2h EBe3* 0 12 2 0 
Nortu-Eastr Coast >. © @. ce & a. 
Angles Petra ee : ee Ree 10 12 6 
Tees... ... eee), we a ee 11 10 0 
Joists BB), Br Bricks 10 12 6 
eemebie..s 22202. dk Bes oS 10 17 6 
Rounds, 3in.andup_ ... 12 0 6... 11 12 6 
under 3in.* ... 11 18 0... ll 0 0 
Plates, ?in. (basis) i a ae ees m2 s 
Me vine nace hie. TE oe ll 5-90 
pp esse ee: ee ae 1110 0 
o een | ee RT Bee 11 15 O 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G) ... 12 10 0... 1210 0 
Boiler Plates, jin. NESTE C5 i2 2 0 
MIDLANDS, AND LEEDS AND DistRIcT— 
ah SM She 
Angles ji a Ze 10 12 6 
Tees... i BE ex 11 .12,.6 
Joists M.ui@, @aan 10 12 6 
Channels wet : i: Ss 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
under 3in.* ll 18 0. li 0 0 
Flats, 5in. and under* wis 8. li 0 0 
Plates, jin. (basis) ike 66... ll 0 0O 
= fin. ... MIS: 8... ll 56 0 
» tin. ... ST 0: /6.4i 11 10 0 
a ie.. oesi' cetas.. BB? B56: 1115 0 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G)... 12 10 0... 12 10 0 
Boiler Plates, Zin. ae ee Sas 2 2 °6 





purchasing only from associated British Steelmakers. 


STEEL (continued). 
Home. Export. 
GLaseow AND DistRict— +a; Sead 
Angles Il 0 6 10 12 6 
Tees... > ae: is | 11 12 6 
Joists ll O 6 10 12 6 
Channels... . Ce 117. 8 
Rounds, 3in. and up bt D6 ,. 11 12, 6 
és under 3in. 1} 18... 0%... lil 0 0 
Flats, 5in. and under AL; 38). OF... 1k 0 0 
Plates, jin. (basis) R.o@ Osa. ll 0 0 
$e fein. ... e2 FSO 233 1f & <6 
fin. ... ise O"..: 1110 0 
os aa Raat > gebs e 11 15 0 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0... 12 10 0 
Boiler Plates, jin.... ll is 0 12. 2 6 
Soutnh WaALEs AREA $8:°@ g-s. & 
Angles ll 0 6 10 12 6 
Tees... > ok Oe evel 11 12 6 
Joists a ot 10 12 6 
Channels... ‘ 1 5 (6 10 17 6 
Rounds, 3in. and up iz 0 6 11 12 6 
under 3in.* 1118 0 1k 0 0 
Flats, 5in. and under* ... 11 18 0 NH @@ 
Plates, in. (basis) 1110 6 [nt =. 
pe geo i ts 3s... ll 5 6 
din. 12 0.6 11 10 0 
ee. ee ee tiak of 1115 0 
Un. jin. to and incl. 
6 lb. per sq. ft. (8-G) 12 10 0 12 2.6 
IRELAND-—F.O.Q. BELFAST. Rest or IRELAND. 
. 8. dk C -Oam 
Angles ll & 6 i £8 
Tees... 12 65.6 + a ee 
Joists Bb 5.8 1k 15) 6 
Channels... 11 10 6 1) 13) 0 
Rounds, 3in. and up 12 5 6 12 8 0 
under 3in.* 10 16 0 10 16 (0 
Plates, jin. (basis) 11 13 «0 1115) 6 
je in. 11 18 0 12 0 6 
jin. .. | ar Ee ae 12 56:6 
TS eee 1210 0... 12 10 0 
Un. jin. to fin. inel. 1S Bond ca : 12 5 6 
* Rounds and Flats tested quality ; Untested 9/— less. 


OTHER STEEL 


MATERIALS. 


Home. Export. 
Sheets. £ s. d. at ae 
11-G. to 12-G., djd 1415 0... ...f.o.b. 14 10 0 
13-G., d/d pad: Sas 6:3 Giz ..f.o.b. 1410 0 
14-G. to 20-G., d/d 16° 10° Ou. fobs Aes © 
21-G. to 24-G., d/d 6 18 0... 246 eee 
25-G. and 26-G., d/d 1610 O. .-f.o.b. 15.15 0 
South Africa, 24-G., Basis £15 0s., plus 3° on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-(. 
Home. an ae 
4-ton lots and up 19 10 0 
2-ton to 4-ton lots 19 17 6 
Under 2 tons . se oot Len 21 2 6 
Export ; India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.o.q.; General, £18 15s. f.o.b. 
24-G Basis for all Gauges. 
Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 23/6 to 24 
Tinplate Bars, d/d Welsh Works, £7 15s. 
Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra; less 
than 35 tons, 10/~ extra. a a F 
Soft (up to 0- 25% C.), untested (oy oe 
an om = tested 8 7 6 
Basic (0-33% to 0-41% C.) 8 12 6 
Medium (0-42 to 0-60% C.) ® 2 °¢6 
Hard (0-61% to 0-85% C.) 912 6 
(0-86% to 0-99% C.) 0 ‘2 6 
oo (over 0:99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
o..3.1¢6 


» Light, f.o.t.... 


FERRO ALLOYS. 


9/6 per Ib.; 8/7§ forward 


Tungsten Metal Powder... 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


” 6 p.c. to 8 p.c. 
8 p.c. to 10 p.e. 
Max. 2 p.c. carbon 
*” 1 p.c. carbon 


0-50p.c.carbon 


carbon-free 


Metallic Chromium... 


Ferro Manganese (loose), 76 p.c.... 


» Silicon, 45 p.c. to 50 p.c. 


” 


» 5p. 


Vanadium 


Molybdenum vis 
Titanium (carbon-free) 





Nickel (per ton) 
Cobalt 


. 9/3 per lb.; 8/6 
Per Ton. P 
£24. 5 0 
£24 0 0 
. £24 0 0 
£36 0 0 
£38 5 0O 
£41 0 0 
1/~ per lb. 


. 2/5 per Ib. 


£18 15 0 home 
£12 0 Oscale 
- £17 0 Oscale 
12/8 per lb. 
... 4/9 per Ib.; 5 
. 9d. per Ib. 
... £185 to £190 per ton. 
. 8/6 to 8/9 per lb. 


forward 
er Unit. 
6 
6 
6 
] 
I 


13 


7 
7 
7 
1 
1 


3/- p.u. 
6/— p.u. 


forward 





Joists as well a$ Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, November Lith.) 


CoprER— 
Cash ... 
Three months ... 


Electrolytic 


Best Selected Ingots, d/d Bir- 


mingham 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) 


Brazed (basis) 


Brass 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 


o4 Brazed 

TIN 

Cash 

Three months . 
SPELTER 

Cash 

Three months . 
LEAD 

Cash ... 

Three months ... 


Aluminium Ingots (British) 


£39 7 6tot39 8 Y 
£39 12 6to £39 13 9 
44 0 Oto t46 0 O 
£45 15 O 
t78 0 0 
Home. Export. 
123d. 123d. 
123d. 123d. 
£36 0 0 
Home. Export. 
114d. 114d. 
, 134d. 13}d. 
£188 0 Oto £188 10 0 
£187 15 Oto £188 5 0 
£16 2 6to £16 3 9 
£16 5 Oto £16 6 3 
£i7"°¢ sto £17 7 6 
£37..:6 3 te; £21,..7.56 


FUELS. 


SCOTLAND. 


LANARKSHIRE 
(f.0.b. Grangemouth) 


Navigation Unscreened 


Hamilton Ell 
Splints 


AYRSHIRE 
(f.0.b. Ports)—-Steam 


FIFESHIRE 


(f.0.b. Methil or Burntisland) 


Prime Steam ... 


Unscreened Navigation 


LoTHIANS 


(f.0.b. Leith)—Hartley Prime... 


Secondary Steam ... 


ENGLAND. 


Sours YORKSHIRE, HuLL 
B.8.Y. Hards... 


Steam Screened 


NORTHUMBERLAND, NEWCASTLE 


Blyth Best 
Second... 
Best Small 
Unsereened 
DuRHAM 
Best Gas... 
Foundry Coke 


SHEFFIELD— 


Best Hand-picked Branch 


South Yorkshire 
Seeonds ... 


CARDIFF 
Steam Coals : 


Best Admiralty Large ... 


Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 
SWANSEA 
Anthracite Coals : 
Best Large... .. 


Machine-made Cobbles 


Nuts 

Beans 

Peas sbi) ane 

Rubbly Culm... 
Steam Coals : 

Large Ordinary 


£100 to £105 


Export. 
20/6 to 21/6 
21/6 to 22 

24 
21/6 
20 


20/— to 20/6 


19/6 
18/6 


22/6 to 23/— 
20/6 to 21/- 


20/— to 23 /- 
21 
18/6 

21/- to 22/- 


22/6 


42/6 to 47/6 


Inland. 


SOUTH WALES. 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 


Diesel Oil 


. 28/- to 29/6 — 
... 25/6 to 27/6 
. 22/- to 24/- — 


! 


ft 


bw te ve 
ao 


25/- 
19/- to 19/6 
18/~ to 19/6 
27/- to 28/- 
47/6 to 60/— 
42/6 to 43/- 

26/- 


38/- to 41/- 
41/— to 51/- 
40/— to 50; 
27/6 to 35/ 
25/— to 28/6 
15/~ to. 16/9 


20/- to 25/- 


Per Gallon. 
33d. 
43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Engineering Strike. 


THE one hour’s strike in the Paris engineering 
and metallurgical trades last week was of much greater 
significance than is usual with symbolical gestures of this 
kind, because it marked a decisive phase in the conflict 
between the men’s union and the employers. As a protest 
against the arbitration award on wages the union had 
decided to organise a week’s strike, but failing to secure 
support from the C.G.T. it could not resist the temptation 
of defying employers who had threatened sanctions in 
the event of a strike, and an hour’s cessation of work was 
therefore decided upon. It fell flat and in only one motor 
car factory was the strike complete, and in most other 
works it was more or less partial, and in the remainder 
work continued without interruption. In cases where 
works had to close for an hour they remained closed for 
three days, except in some ,cases in which certain 
employers decided to carry on with men who had not 
taken part in the strike. The strikers had to stand down. 
There was also a question of taking proceedings against 
them for breach of contract, but it was considered that a 
loss of wages was a sufficient penalty. This incident has 
had the effect of clarifying the situation by showing that 
a strike is no longer a weapon that can be wielded indis- 
criminately or even used at all without transgressing the 
law, which requires that all disputes must be settled by 
arbitration, and employers are determined to see that the 
law is applied in cases of transgression. Moral pressure 
seems to be exerted on the men by the firmness of the 
employers’ attitude, as well as by the efforts they are 
making to instruct the public in the consequences of con- 
tinual advances in wages which are detrimental to the 
whole community when they accelerate a rise in pro- 
duction costs and selling prices and result in less employ- 
ment for the workers themselves. Even among a large 
class of workers there is a feeling that things have not 
turned out as they had expected and they are disposed 
to wait until the report of the Committee of Inquiry 
enables the Government to decide upon what shall be done 
to save industry from the risk of a serious disaster. 


Associations of Employees and Men. 


While the C.G,.T. endeavours to strengthen the 
position of labour and aims at giving a national character 
to bargaining with employers, a movement has begun in 
favour of professional associations in particular branches 
of industry which are diametrically opposed to the 
national idea. While work was in progress on the Paris 
Exhibition the unions boycotted a firm engaged on the 
electrical equipment for employing non-union men. The 
violent methods employed by the unions, and the damage 
they inflicted, were outstanding incidents during a period 
of labour agitation. That lesson was not lost on employers 
in the electrical industry, and the President of their 
Federation, who was a victim of the boycott, convened a 
meeting in Paris last week in order to discuss the con- 
stitution of a new form of association which would bring 
employers and their men into close collaboration within 
the scope of collective contracts and existing social laws. 
It is believed that such collaboration can only be made 
effective by forming 4 distinct association for each branch 
of trade. In this case it is restricted to employers and men 
engaged in electrical installations. The object of the 
association is to improve the social relations between 
employers and wage earners, and a commission will pro- 
vide certificates to men qualified for the categories of 
work designated in the collective contract, this being 
done, apparently, to prevent the unions from insisting 
upon the employment of unsuitable men of their own 
choosing. At the meeting, the mixed professional associa- 
tion was formed with a board composed of twelve 
employers, six workers, and six shop foremen and 
employees. A workman was elected chairman. It cannot 
yet be said what is likely to come of this attempt to protect 
each branch of trade from the worst influences of syndi- 
calism by combining employers, technicians, employees, 
and workers into distinct industrial associations, but it 
appears to have started well, and further developments in 
this direction will be awaited with interest. 


Engineers’ Insurance. 


Another development that shows a lessening of 
the bonds of labour unions on the technical side of pro- 
duction is an arrangement which has just been concluded 
between engineering firms in the Lille area and their 
engineers, shop managers, foremen, and other assistants 
for insurance against sickness and death and for old age 
pensions. Durmg the past year or more several new 
societies and associations have been formed to group the 
various classes of assistants, who refuse to be drawn into 
the labour movement, the two most important being the 
Syndicat des Ingénieurs et Agents de Maitrise des Indus- 
tries Métallurgiques in the North of France and the Con- 
fédération Générale des Cadres, which covers the entire 
personnel and has been growing in importance and 
influence. In the negotiations for the new insurance 
scheme these associations were joined by the Fédération 
des Syndicats d’Ingénieurs, and the employers’ Chambre 
Patronale de Lille was associated with the Union Métal- 
lurgique et Miniére, so that the scheme worked out for 
assistants in the Lille area is obviously intended to become 
eventually of general application. The difficulty in 
evolving a suitable plan lies in the instability of employ- 
ment, changing from one employer to another, and more 
or less prolonged unemployment, particularly for those 
who have reached a certain age. It has taken some 
months for a scheme to be drawn up that gives satis- 
faction to everyone concerned. The insurance against 
sickness and death and for old age pensions is provided for 
by a premium of 10 per cent. of the salaries up to forty-one 
years of age, which is increased gradually up to 16 per cent. 
for fifty-four years and more. The premiums will be paid 
equally by employers and the salaried personnel. This 
grouping of engineers and all salaried workers and 
employees into a class of assistants who are assured of their 
future is expected to give stability to the technical and 
managing organisation of works and factories. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM ENGINES. 


472,999. April 3rd, 1936.—HicH-PREssuRE ENGINES, Sulzer 
Fréres Société Anonyme, Winterthur, Switzerland. 
This engine is intended to work with steam at very high 
iemperatures and pressures, and the object of the invention is 
to prevent the contamination of the exhaust by lubricating oil. 
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Consequently, the piston and the cylinder walls are grooved to 
form a labyrinth packing, and do not actually touch one 
another, so that no lubricant is required. A similar labyrinth 
packing is provided in the piston-rod gland to prevent access 
of oil from the crosshead and crank case.—-October 4th, 1937. 


INTERNAL COMBUSTION ENGINES. 


472,212. December 14th, 1936.—Srtencers, R. C. A. Schosler, 
13 Rue Dugommier, Paris, France. 

In this silencer the exhaust pipe A terminates in a tapered 

pipe B, the walls of which are perforated by longitudinal slots C. 

These slots are produced by punching in the walls of the tube, as 


N°472,212 




















shown in the cross section, so that the flows of gas passing 
through the slots converge and baffle one another. Outside 
there is a second tube D similarly slotted, and finally a jacket E 
which is cooled by the access of air.—September 20th, 1937. 


TRANSFORMERS AND CONVERTERS. 


472,986. April 2nd, 1936.—CurRENT TRANSFORMERS, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2, and A. C. T. Isaac, 332, Hill- 
morton-road, Rugby. 

This invention relates to the insulation of the secondary 
windings of a current transformer from the primary windings. 
The primary winding of a current transformer is insulated by 
means of two mouldings of a tough insulating material, such as 
pressboard sheet, which embrace the winding and the edges of 
which preferably overlap when in position over the winding. 


N°472,986 | 





For the usual case of a secondary winding of ring shape for a 
bar primary current transformer the mouldings will comprise 
annular rings with projecting flanges, the rings being of such 
internal and external diameter that the flanges of one ring will 
fit closely over the flanges of the other ring, the inner ring fitting 
as closely as possible over the secondary winding. These rings 
will then be slipped over the winding from opposite sides and 
completely enclose and insulate it. Pressboard sheet consists of 
a layered paper or rag foundation moulded to shape with a 
synthetic resin which hardens under the influence of heat and 
pressure.—October 4th, 1937. 


TRANSMISSION OF POWER. 


472,984. April 2nd, 1936.—WossBLER DrivE Mecuanisms, F. 
Cassani, Este Padova, Italy. 

In this ‘‘ swash plate” drive the plate A is mounted upon a 

roller bearing B on the shaft C and between two flanges D D. 


| 472,942. 





These flanges are presumably keyed to the shaft. Between the 
swash plate and the flanges there are conical roller bearings E E. 
The working pistons of the engine or pump are connected with 


N°472,984 









the swash plate either by a ball and socket joint, as shown in 
Fig. 2, or by a Hooke’s joint, as shown in Fig. 3.——October 4th, 
1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


October 17th, 1936.—Tux Propuction oF MULTIPLE- 
LAYER Tupes, Fr. Kammerer A.G., 2, Goethestrasse- 
Pforzheim, Germany. 

The inventors propose to make tubes having wall thick- 
nesses of two different metals by slipping two tubes of the two 
metals one over the other and passing them at welding tem- 
perature through a rotary swaging head. The construction of 
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the swage is not described, but it is explained that either it 
or the tube may be rotated, so that the tube is acted on uniformly 
throughout its surface. The tube is supported on a mandrel.— 
472,957.—Under the same name and dates a patent has been 
granted for the application of a sheath on wires. The descrip- 
tion and illustration are almost identical with those concerning 
tubes, although, of course, the mandrel is not required.— 
October 4th, 1937. 


MOTOR CARS AND ROAD TRAFFIC. 


April 2nd, 1936.—ApsustiInc MEANS FOR BRAKES, 


472,985. 
Ltd., Brock House, 


Automotive Products Company, 
Langham-street, London, W.1. 
This brake is so devised as to compensate for the wear of the 
shoes in service, in order to maintain a constant clearance 
between the shoes and the drum. The brake shoes AA are 
pivoted on the back plate B at C and act on the brake drum D 
by expansion by the hydraulic cylinder E. An adjusting plate F 


N°472.985 








is also pivoted at C and held sideways by studs GG. This 
plate carries links H H, which are drawn together by the spring 
J. Passing between studs on these links there are levers K K, 
which are pivoted on the brake shoes. The positioning of the 
studs and the thickness of the links is such that the shoes are 
free to expand on the application of the brake, but can be 
retracted by the spring only to a predetermined amount.— 
October 4th, 1937. 


METALLURGY. 


472,995. April 3rd, 1936—THE ELEcTRO-DEPOSITION OF 
Zixc, Imperial Chemical Industries, Ltd., Imperial Chemi- 
cal House, Millbank, London, 8.W.1. 

This invention relates to the electro-deposition of zine and 
particularly to processes in which bright, mirror-like zinc 
deposit is plated from cyanide-zinc baths. As an example, a 
bath was made up as follows :— 

Grammes per litre. 
Zinc oxide ite. eee 


Sodium hydroxide — 38 
Sodium cyanide 80 
Thiourea... ... 10 


By the use of this bath a bright, smooth zinc deposit was 
obtained. The bright current density range of the bath extended 
from about 20-50 amperes per square foot. While the deposit 
was white, smooth, and bright, it had a slightly yellowish 
hue. To obtain a perfectly clear and bright finish and to 
render the surface passive, the plated articles were treated 
by immersing them in an acidified hydrogen peroxide solution. 
The bright dip used was made up with hydrogen peroxide 
and sulphuric acid, the ratio of H,O, to H,SO, being about 16 
to 1 by weight.—October 4th, 1937. 
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473,238. March I7th, 1937—MacGnetic Marerrats SurraBle 
For “‘Dust Corss,” Siemens and Halske Aktiengesell- 
schaft, Berlin-Siemensstadt, Germany. 

This invention relates to magnetic materials suitable for 
‘dust cores ’—that is to say, bodies serving as the magnetic 
cores of inductances, transformers, or the like, and composed 
of fine particles insulated from each other more or less com- 
pletely whereby eddy current losses at high frequencies are 
reduced as far as possible. More particularly it relates to mate- 
rials suitable for the dust cores of loading coils of long-distance 
transmission cables. A dust core is composed of a material 
obtained by reducing to the metallic state an intimate mixture 
of finely divided iron, nickel, and copper oxides. If a mixture 
of powdered iron and nickel oxides alone is reduced the eddy 
current loss is about 6 ohms per henry per (kilocycle)*. If 
copper oxide is added to the mixture, this loss can be reduced 
to about 3-5; the initial permeability may be 110-120. A 
suitable mixture of oxides contains iron, nickel, and copper in 
the proportion 78-5:21-5:5. If the iron-to-nickel ratio is 
60: 40, a similar decrease of eddy current loss can be obtained 
by adding to the oxide mixture copper oxide in an amount 
such that the copper present is 2 to 15 per cent. of the sum of the 
iron and nickel present. The alloys containing copper are 
harder than those containing iron and nickel only. They are 
therefore more readily ground to fine particle sizes. Fine 
particle size is, of course, favourable to low eddy current loss. 
There is also some reason to believe that the particles are more 
a spherical, which is also a known advantage.—October 8th, 


MISCELLANEOUS. 
N°472,991 


472,991. April 3rd, 1936.— 
Dasupots, H.J. Fitzpatrick, 

94 Hope-street, Glasgow, C.2. 

In this dashpot © arrange- 
ments are made to compen- 
sate for changes in the tempera- 
ture of the working fluid. The 
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piston A works within a cylin- | N% 
der B, which is enclosed by G 
another cylinder C, and is closed G 
at each end by the caps D Y 
and E. Ports F and G allow aN 
the working fluid to flow from VAN 
one side of the piston to the AN 
other. The ports G are, how- if 
ever, controlled by the valves lis 
HH carried by the bi-metallic SA : 
strips JJ. The strips are so N 


















proportioned as to open and 
close the valves in accordauce 
with the variation of the 
viscosity of the fluid with 
changes of temperature.—Ovto- 
her 4th, 1937. 
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472.982. April 2nd, 1936.—Gas Burners, R. and A. Main and 
G. W. Wortley, Gothie Works, Falkirk. 

In this gas burner the flame is initiated by a catalyst, which is 
more or less protected from the detrimental effects of being 
persistently exposed to the flame. The catalyst is shown at A 
in a protective sleeve B of steatite. It is fixed under a hood C 


N°472,982 





projecting from the main burner. A nozzle D sends a jet of 
gas towards the catalyst, and at the same time some gas escapes 
through the side orifice E, and collects under the hood. When 
the catalyst ignites the gas the flame passes up through the 
opening F to light the main burner jets.—October 4th, 1937. 


472,990. April 3rd, 1936.—Maxkinc RuBBER THREADS OR 
Strips, International Latex Processes, Ltd., 10, Lefebvre- 
street, St. Peter Port, Guernsey, Channel Islands. 

This invention concerns the manufacture of threads or strips 
from an aqueous dispersion of rubber latex. The dispersion is 
supplied by the spout A and emerges into a bath of coagulant, 
in which it floats. The thread is drawn forward by the rolls B B, 
which do not crush it, and then passes over another roll C, which 


N°472990 




















is driven at a slightly higher speed. The result is that between 
B and C the thread is stretched and consequently more readily 
absorbs the coagulant. The thread then goes on to a washing 
bath, shown below. Here it is again stretched between the rolls 
D and EE, so that it absorbs the washing water and is then 
allowed to contract again between E and F so that it may auto- 
matically expel the washing water before delivery to the drying 
or vulcanising apparatus.—October 4th, 1937. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 














To-pay. 
CHEMICAL ENGINEERING GrovuP.—King’s College, Strand, 
W.C.2. Conference on Jointing and Packing. 
Inst. oF Civiz ENGrNEERsS : Giascow Assoc. or StuDENTS.— 
The Institution of Engineers and Shipbuilders in Scotland, 36, 
Elmbank-erescent, Glasgow. ‘‘ The Boulder Dam,” illustrated 


by film and lantern slides. 7.30 p.m. 
Inst. oF Enrecrrica, ENGINEERS: LoNnpoN SrupDENTs’ 
Section.—Savoy-place, W.C.2. ‘Frequency Control and 


Measurement of Radio Waves,” N. C. Rolfe. 6.30 p.m. 

Inst. Or MEcHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
“The Mechanics of Flame and Air Jets,” R. F. Davis. 6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“Recent Technical Developments in the Art of Recording 
Sound for Moving Pictures,” W. Harris. 7.30 p.m. 

Norrts-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. ‘‘ Boiler Maintenance. and 
Repairs in Cargo Steamers,’ L. P. Wilson. 6 p.m. 

Sarurpay, Nov. 20rx. 

Inst. oF Crvit ENGINEERS: Assoc. or Low~pon StuDENTs.— 
Visit to the improvement and extension works at the Royal 
Docks, Port of London Authority. 

Monpay, Nov. 22npb. 

BRADFORD ENGINEERING Soc.—Bradford Technical College. 
“ Engineering in U.S.S.R.,” A. Monkhouse. 7.30 p.m. 

Inst. oF ELEcTrical ENnGinereRs.—Savoy-place, W.C.2. 
“Recent Developments in Electric Welding,’’ J. A. Dorrat. 
7 p.m. 

Inst. oF MECHANICAL ENGINEERS: GRADUATES’ SECTION.— 
Storey’s-gate, S.W.1. ‘Laundry Machinery,” F. D. Turvill. 
6.45 p.m. 

Turespay, Nov. 23rp. 

Inst. or Civ. ENGINEERS : NEWCASTLE-UPON-TYNE Assoc. 
—Bolbec Hall, Newcastle-upon-Tyne. “ Notes on an Arbitra- 
tion Case,” James Mitchell. 7.30 p.m. 

INst. OF ELECTRICAL ENGINEERS : NorTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘“* Rural Electrification,’’ J. S. 
Pickles. 7 p.m. 

Inst. oF LocoMoTIVE ENGINEERS : MANCHESTER CENTRE.— 
36, George-street, Manchester. Discussion on ‘* Works Costing.” 
6 p.m. 

Tron anp Street Inst.: SHEFFIELD District.—Joint meeting 
with the Sheffield Metallurgical Assoc., the Sheffield Soc. of 
Engineers and Metallurgists. The Metallurgical Club, 198, 
West-street, Sheffield. ‘‘ The Mechanism of Nitride Hardening,” 
M. S. Fisher and Z. Shaw; ‘“‘ Further Experiments on the 
Nitrogen Hardening of High-chromium and Austenitic Steels,” 
B. Jones; ‘‘Some Alloys for Use at High Temperatures : 
Part IV, The Constitution of the Alloys of Nickel, Chromium, 
and Iron,” C. H. M. Jenkins, E. H. Bucknall, C. R. Austin, and 
G. A. Mellor. 7.30 p.m. 

WEDNESDAY, Nov. 24TH. 

Inst. oF Crvin ENGrINeERS.—Great George-street, West- 
minster, S.W.1. Informal meeting. ‘“ The Education and 
Training of the Engineer to Meet Modern Requirements,” intro- 
ducer, Prof. J. F. Baker. 6 p.m. 

Inst. or Crvit ENGINEERS ; NEWCASTLE-UPON-TYNE Assoc. 
—Stockton-on-Tees Co-operative Society’s Café, Wellington- 
street, Stockton-on-Tees. ‘‘ Motor Roads and the Transport 
Problem,” Edwin Lomax. 7 p.m. 

Inst. of LocomotivE ENcInEERS.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ The Hammer Blow with Axle 
Hung Electric Traction Motors,” H. G. McClean. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRancy.— 
University, Sheffield. ‘‘ The Training of Persannel for Industry,” 
A. P.M. Fleming. 7.30 p.m. 

Inst. or Metats : Lonpon Locat Sectton.—Thames House, 
Millbank. Supper dance. 7.30 p.m. 

Nortu-East Coast Inst. or ENGINEERS AND SHIPBUILDERS : 
Grapuate Sercrion.—Bolbec Hall. Newcastle-on-Tyne. 
** Reciprocating Engine and Exhaust Turbines,’’ 8. Gibb. 
7.15 p.m. 

Tuurspay, Nov. 25rxH. 

Inst. oF Crvit ENGINEERS: BIRMINGHAM AND DistTRICT 
Assoc.—James Watt Memorial Inst., Great Charles-street, 
Birmingham. Discussion on the work of the Institution Research 
Committee, to be opened by A. H. Naylor. 

Inst. oF Crvi~t ENGINEERS: YORKSHIRE Assoc.—Hotel 
Metropole, Leeds. ‘‘ Middle-level Pumping Station,” R. G. 
Clark. 7.30 p.m. 

Inst. oF ELEctTricaL ENGINEERS.—Savoy-place, W.C.2, 
“ Scientific Activities of the Late Hon. Sir Charles A. Parsons,” 
Dr. G. Storey. 6 p.m. 

Inst. or Furt.—Junior Inst. of Engineers, 39, Victoria- 
street, S.W.1. ‘‘ The Ignition of Fuel on Grates,” a symposium. 
6 p.m. 

Inst. oF MECHANICAL ENGINEERS: 
Brancu.—-Engineers’ Club, Albert-square, Manchester. 
Gas Engine and After,’”’ F. W. Lanchester. 7.15 p.m. 

Fripay, Nov. 26TH. 

Inst. or Crvit ENGINEERS: NORTHERN IRELAND Assoc.— 
Grand Central Hotel, Belfast. Annual dinner. 

Inst. oF Civit ENGINEERS : SouTH WALES AND MonmovuTH- 
SHIRE Assoc.—Formal visit to the Engineering Exhibition, 
Greyfriars Hall, Cardiff. 

Inst. oF Martine ENGINEERS.—Grosvenor House, 
Annual conversazione. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘* A Waterworks in China,” F. W. G. Clark. 7.30 p.m. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ The Manufacture of Tin Boxes,” 
A. L. Stuckbery. 7.15 p.m. 

Screntiric Soc. oF THE Roya TECHNICAL COLLEGE.-—George- 
street, Glasgow. ‘‘ Electric Discharge Lamps,” M. W. Hime. 
7.30 p.m. 


NortTH - WESTERN 
* The 


wt, 


SaturDay, Nov. 277Tu. 

Inst. or Civit ENGINEERS: GLasGow Assoc. o¥ STUDENTS, 
—Visit to the Dunwan reservoir, Eastwood and Mearns water- 
works. 

Monpay, Nov. 29TH. 

ENGINEERS’ GERMAN CrrcLEe.—lInst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Stand und Entwicklung des Deutschen 
Kraftwerksbaues,”’ Dr.-Ing. Schult.. 6 p.m. 

Huy CHEMICAL AND Encineerine Soc.—Municipal Tech- 
nical College, Park-street, Hull. ‘‘ Hydrogenation with special 
reference to Products Obtainable,”’ F. A. Williams. 7.45 p.m. 





Insr. or EcecrricaL ENGINEERS : SourH MipLanp CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. ‘‘ Modern Systems of Multi-channel Telephony on 
Cables,”’ Colonel A. S. Angwin and R. A. Mack. 7 p.m. 

Turspay, Nov, 30TH. 

Inst. or CoeMIcAL ENGINnEERS.—Geological Soc., Burlington 
House, Piccadilly, W.1. ‘* Industrial Applications of Supersonic 
Vibrations,” Prof. H, Freundlich. 6 p.m. 

Inst. or Crvm ENG@INeERS.—Great George-street, West- 
minster, 8.W.1. “‘ The Design and Operation of the Coleshill 
Sewage Disposal Works of the Birmingham Tame and Rea 
District Drainage Board,” F. C. Vokes. 6 p.m. 

Wepyespay, Dec, Ist. 

ENGINEERS; MANCHESTER AND DIsTRICT 
Assoc.—-Manchester Literary and Philosophical Soc., 36, 
George-street, Manchester. Discussion on ‘ The Status of the 
Professional Engineer,”’ to be opened by A. C. Dean. 6.45 p.m. 

Inst. or FuEL.—Joint meeting with Inst. of Heating and 
Ventilating Engineers. Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘ Fuels for Heating and Hot Water,” H. L. Pirie 
and I. Lubbock. 7 p.m. 

Royat Soc, or Arts.—John-street, Adelphi, W.C.2. “* Man- 
chester Ship Canal,’’ Vice-Admiral Sir Percy Douglas. 8.15 p.m. 
Taurspay, Dec. 2ND. 

Inst. oF Crvi, ENGINEERS: SoutrH WALES AND MoNMOUTH- 
sHIRE Assoc.—At the Engineering Laboratory, University 


College of South Wales and Monmouthshire, Newport-road, 
Institution of Structural 


Inst. oF CiviL 


Cardiff. Joint meeting with the 
Engineers. Introduction by Professor W. Norman Thomas. 
6.45 p.m. 

Inst. or Civi. Enoiyrers: Yorksaire Assoc.—Hotel 
Metropole, Leeds. ‘* Reconstruction of Bridge at South 
Shields,”’ E. L. Triffitt. 7.30 p.m. 

Inst. oF ExxecrricaL ENeineErs.—Savoy-place, W.C.2. 
** Rural Electrification,” J. 8. Pickles. 6 p.m. 

Inst. OF MARINE ENGINEERS: JUNIOR SEcTION.—-Central 


Polytechnic, Croydon. ‘‘ Compressors and Blowers for Marine 
and Industrial Use,” E. Markham. 7.30 p.m. 

Rarmway Crus.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘* The Evolution of Railways,” C. E. Lee. 7.30 p.m. 

Royat Arronavticat Soc.—lInst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Wing Surface Controls with Reference 
to Possible Developments in Flying Technique,” Flight-Lieut. 
H. P. Fraser. 6.30 p.m. 

Fripay, Dec. 3Rrp. 

Inst. or Civit ENGINEERS : GLasGow Assoc. OF STUDENTS. 
—The Inst. of Engineers and Shipbuilders in Scotland, 36, 
Elmbank-crescent, Glasgow. ‘‘ Railway Work in North China,” 
W. O. Leitch. 7.30 p.m. 

Inst. or Propuction ENGINEERS,—-British Industries House, 
W.1. “The Law Dealing with Factories,’’ G. Stevenson 
Taylor. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 


*Motorless Flying,”’ H. C, Bergel. 7.30 p.m. 
SarurpDay, Dec. 4TH. 
STEPHENSON Locomotive Soc.—4, Bury Old-road, Man- 
chester. ‘‘ A Railway Miscellany,’ F.G. Carrier. 6.30 p.m. 
Monvay, Dec. 67H. 
Inst. oF Execrrican ENGINEERS.—-Savoy-place, W.U.2. 


“The Human Challenge to Technical and Industrial Changes,” 
L. W. Phillips. 7 p.m. 
WESTERN BRANCH. 


INsT. OF MECHANICAL ENGINEERS : 
Merchant Venturers’ Technical College, Bristol. “*‘ Paper Mill 
Plant,”” W. H. Orr. 7 p.m. 
Tuespay, Dec. 7TH. 
Britisn Assoc. oF REFRIGERATION.—85, Minories, E.C.3. 


** Small Air-conditioning Units.” A Symposium. 6.30 p.m. 
Crv1it ENGINEERS.—Great George-street, West- 
minster, S.W.1. “‘ Air Raids as they Affect the Work of the 
Civil Engineer,’ Colonel William Garforth. 6 p.m. 

Inst. or Crvit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Inst. of Mining and 


Instr. OF 


Mechanical Engineers, Westgate-road, Newcastle. “The 
Boulder Dam.” 7.30 p.m. 
WeDNEsDAY, Dec. 8TH. 
Dreset Enorne Users Assoc.—Caxton Hall, 8.W.1. * Diesel 


Influence on Road Transport Costs,’’ Major P. M. Sanders and 
E. K. Wenlock. 5 p.m. 

Inst. or Crvit ENGINEERS: Assoc, oF LONDON STUDENTs.— 
Great George-street, Westminster, 8.W.1. Vernon-Harcourt 
Lecture, ‘* Estuary Channels and Embankments,’’ Dr. Brysson 
Cunningham. 6.15 p.m. 

Inst. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION. 
Visit to works of Steatite and Porcelain Products, Ltd., 
Stourport. 

MANCHESTER Assoc. oF ENGINEERS.—College of Technology, 
Manchester. ‘‘ Impressions of Continental Welded Steelwork,”’ 
E. Gardner. 7.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Nortuey-Boycr Rotary ENGINEERING Company, Ltd., 
has opened a London office at Thames House, Millbank, 8.W.1, 
under the management of Mr. W. H. Pirrie. 

STEVENSON, JORDAN AND Harrison, Ltd., management engi- 
neers, have moved their London Office to 324, Australia House, 
Strand, from 4B, Frederick’s-place, Old- Jewry. 

E. H. Jones (Machine Tools), Ltd., Edgware-road, The Hyde, 
London, N.W.9, advises us that Mr. Albert Lawrence has been 
appointed in charge of its second-hand machine tool depart- 
ment as from November Ist. Mr. Lawrence was previously 
with George Cohen, Sons and Co., Ltd., in a similar capacity. 











LAUNCHES AND TRIAL TRIPS. 


City or Bomsay, steamship; built by Barclay Curle and 
Co., Ltd., to the order of Ellerman Lines, Ltd.; dimensions, 
length 455ft., breadth 59ft., depth 34ft.; to carry 9840 tons. 
Engines, Parsons reaction turbines ; pressure, 275 lb. per square 
inch ; trial trip, October 28th. 

LEINSTER, motorship; built by Harland and Wolff, Ltd., 
to the order of British and Irish Steam Packet Company, 
(1936), Ltd.; dimensions, length 367ft., breadth 50ft., depth 
19ft. Engines, twin ten-cylinder, two-stroke, single-acting, 
500 mm. bore by 900 mm. stroke ; trial trip, November 3rd. 

BroompaLe, motor tanker; built by Harland and Wolff, 
Ltd., to the order of British Tanker Company, Ltd.; dimen- 
sions, length 463ft., breadth 6lft. 6in., depth 34ft. Engines, 
six-cylinder, four-stroke ; trial trip, November 3rd. 

Monster, motorship; built by Harland and Wolff, Ltd., 
to the order of British Irish Steam Packet Company (1936), 
Ltd.; dimensions, length 367ft., breadth 50ft., depth 19ft. 
Engines, twin ten-cylinder, two-stroke, single-acting, 500 mm. 
bore by 900 mm, stroke. Launch, November 3rd. 
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A Seven-Day Journal. 


Calcium Carbide Factories. 


On Friday, November 19th, Sir Thomas Inskip, 
the Minister for the Co-ordination of Defence, in 
reply to a question put by Captain Arthur Evans, 
Member for Cardiff, stated that the Calcium Carbide 
Factory Investigation Committee had, after full con- 
sideration of a number of schemes submitted to it 
for the production of calcium carbide and allied 
products in the United Kingdom, decided to recom- 
mend the scheme submitted to the Committee by the 
British Oxygen Company, Ltd. That scheme, Sir 
Thomas said, provided for the erection of two 
factories, one at Port Talbot in South Wales and the 
other at Corpach in the West Highlands. The com- 
pany, he stated, had assured him that, pending the 
obtaining of the necessary powers to proceed with the 
Corpach factory, it was its intention to begin work at 
once on the erection of the factory at Port Talbot. 
On that basis the scheme was regarded as satisfactory 
by the Government. He was given to understand 
that the company was taking the necessary steps to 
reintroduce the Caledonian Water Power Bill. We 
learn that the proposed site for the new calcium 
carbide factory in South Wales is on the Morfa Moors, 
a hitherto undeveloped tract of land which fringes 
the seaboard on the south side of the docks at Port 
Talbot. It is estimated that the proposed factory 
lay-out will cover an area of close upon 150 acres, 
and its cost of erection will be about £1,000,000. A 
cheap supply of electricity will be necessary, and it 
is possible that new collieries will be established on 
the virgin coalfields quite close to the site. Employ- 
ment will be found for a considerable number of 
skilled workers, and it seems likely that the new 
industry, coupled with the present heavy industries 
of Port Talbot, such as the steel, tin-plate, and copper 
industries, will make the district one of the busiest in 
South Wales. The Corpach scheme is associated 
with the Caledonian power scheme, which has often 
been referred to in our pages. In our issue of December 
llth, 1936, we published a map showing the geo- 
graphical situation of the scheme. We are given to 
understand that the new scheme will be generally 
similar to the two previous schemes and will involve 
the construction of four power stations. As carbide 
can be produced at a lower cost with water power 
than with steam power the two factories will, to some 
extent, be interdependent. ; 


A Poldhu Wireless Station. 


ON Monday afternoon, November 22nd, the granite 
column erected by the Marconi Company to com- 
memorate the site of the former Poldhu wireless 
station, was dedicated on the cliffs at Poldhu Cove 
in Cornwall. Plaques affixed to the sides of the 
monument were unveiled by the former chief engineer 
of the Marconi Company, Mr. R. N. Vyvyan, sup- 
ported by other veteran engineers who were directly 
or indirectly connected with the work done at Poldhu 
between 1900 and 1902. Mr. H. A. White, chairman 
of the Marconi Company, who presided, said that it 
was a fitting occasion to recall that it was a source of 
distress to Marconi that other inventors working 
under the auspices of the company which bears his 
name did not always receive adequate recognition of 
their important contributions to the development of 
radio-telegraphy and radio-telephony. That had been 
the subject of Marconi’s last conversation on the last 
day of his last visit to England. They were therefore 
happy to feel that in giving prominence to the names 
of John Ambrose Fleming and Chazies Samuel 
Franklin, they were carrying out wishes expressed by 
Marconi when the memorial was first under con- 
sideration. The Poldhu radio station, from which 
the first wireless signals were sent across the Atlantic, 
was, in fact, designed by Fleming. Moreover, most 
of the success of all modern methods of radio- 
telegraphy and radio-telephony and many other 
wonderful achievements in scientific technique could 
be traced back to Sir Ambrose Fleming’s invention of 
the thermionic valve in 1904. Mr. Franklin was the 
inventor of that method of directional wireless tele- 
graphy commonly known as the Marconi beam system. 
His work was done at Poldhu, and when it was 
achieved, the final tests were carried out between 
Poldhu and Marconi’s yacht *‘ Elettra,”’ cruising in the 
Atlantic Ocean. Many felt that the achievements of 
Sir Ambrose Fleming and Mr. Franklin had not in the 
past received adequate recognition. 


Royal Commission on Awards to Inventors. 


On Thursday, November 18th, the final Report 
of the Royal Commission on Awards to Inventors 
was published by the Stationery Office. It may 
be remembered that the Commission was set up in 
March, 1919, about four months after the close of 
the war. The Report now published brings the work 
of the Commission to an end. Its actual sittings have 
covered a period of nearly fifteen years, with frequent 
and regular meetings during the earlier years, and 
more intermittent during the more recent years. 


The total amount awarded for inventions made during 
the period of the war was £1,500,000, although, 
owing to the fact that some awards were made on a 
basis of royalties, it is difficult to name an exact 
sum. In all, the Commission received 1834 applica- 
tions, of which 369 were dealt with by the Com- 
mission itself. TM remaining 1463 were considered 
in the first instance by the Investigating Committee. 
That body was set up to deal with applications 
which related to unpatented inventions, which were 
not of a substantial character, and, prima facie, 
afforded no reasonable prospect of success. Of these 
applications 846 were withdrawn or were apparently 
abandoned, 75 were referred to and heard by the 
Commission, and 544 were rejected by the Committee 
as having no reasonable chance of success. In over 
200 of the claims which were ultimately rejected by 
the Committee, the claimant exercised his right of 
a personal appearance before that body. The actual 
number of cases heard by the Commission was 444. 
Reference is made in the Report to the loss of the 
late Lord Tomlin, who was Chairman of the Com- 
mission for over twelve years, and the further losses 
sustained by the deaths of Mr. A. C. Chapman and 
Professor W. E. Dalby. The amount of money 
expended upon the work of the Commission since 
its inception in March, 1919, was £27,595, which 
includes £5235 for salaries, wages, telephones, travel- 
ling, and incidental expenses. 


Scientists and the Trades Union Council. 


In a Journal note of November 5th we recorded 
the proposal of the Trades Union Congress to form a 
Scientific Advisory Council, and the suggestion that 
twelve scientists and an equal number of members of 
the General Council of the Trades Union Congress 
should meet together in order to discuss in a pre- 
liminary way the bringing about of the proposed 
Advisory Council scheme. On the evening of Tues- 
day, November 23rd, a conference dinner was held 
in London for this purpose. Among the scientists 
who accepted invitations to attend were Sir John Orr, 
Professor J. B. S. Haldane, Professor P. M. Blackett, 
Professor G. Barger, Professor Lancelot Hogben, 
Professor A. C. G. Egerton, Sir Frederick Hopkins, 
Dr. J. D. Bernal, Sir Richard Gregory, Professor 
G. H. Boswell, Sir Daniel Hall, and Professor F. G. 
Donnan. The General Council of the T.U.C. was 
represented by Mr. H. H. Elvin (Chairman), Mr. 
Ernest Bevin, Mr. A. Conley, Mr. C. Dukes, Mr. E. 
Edwards, Mr. W. Holmes, Mr. W. Kean, Mr. J. 
Marchbank, Mr. F. Woolstencroft, Mr. G. W. Thom- 
son, Mr. W. R. Spence, and Mr. John Brown. The 
desire of the trade union movement to secure the 
co-operation of scientific men, with a view to solving 
some of the pressing human problems in modern 
industry was expressed by Mr. Ernest Bevin, who, it 
will be recalled, spoke on this subject at the recent 
Norwich Congress. Mr. Bevin, we understand, showed 
in what ways scientists might help the industrial 
movement, working on entirely non-political lines. 
The conference which took place is looked upon by 
those who were present as an important step in recent 
social and industrial history. 


Portsmouth’s Empire Air Base. 


On Tuesday, November 22nd, the City of Ports- 
mouth Council met to consider a draft Bill for obtain- 
ing parliamentary powers for the construction and 
establishment of an Empire air base at Langstone 
Harbour. After three and a-half hours of discussion 
a formal division was taken, and it was decided by 
twenty-nine votes to twenty-six votes not to present 
the Bill. The scheme, which for more than two years 
has been the subject of discussions and negotiations 
between the Corporation of Portsmouth, the Air 
Ministry, and Imperial Airways, Ltd., and which has 
been the subject of more than one note in these 
columns, has now been dropped, at any rate as far as 
this parliamentary session is concerned. The cost of 
the revised scheme, which was put forward by the 
Docks and Airports Committee and on which the 
draft Bill was based, was £1,348,343, or £126,891, 
more than the first estimate, on account of the 
increase in cost of labour and materials. The Air 
Ministry had offered to pay 50 per cent. of the cost 
up to a maximum figure of £600,000. The City of 
Portsmouth would thus have had to find an estimated 
sum of £748,343. In order to mitigate the burden on 
the city rates during the earlier years that the air 
base was working, the Government offered to 
guarantee a yearly income of £40,000 from oversea 
air services provided that the total income so guaran- 
teed did not exceed the previous offer of an average 
of £30,000 a year for each year of full operation till 
December 31st, 1953. The fear that the closing of 
the Langstone Harbour by barrages might lead to the 
pollution of the foreshore at Southsea by sewage was 
countered by a report by consulting engineers 
describing a system of sewage outfalls which would, 





it was claimed, decrease rather than increase any 


possibility of such pollution. The trend of the dis- 
cussion of the whole scheme referred to above seemed 
to indicate that those who opposed the scheme did 
so on the ground that the air base should be a national 
undertaking, and that no burden should fall on the 
ratepayers. The hope that if the Corporation did not 
carry out the scheme it would be sponsored by the 
Government was also expressed. Those who sup- 
ported the scheme considered the Government offer 
to be satisfactory and stressed the importance of an 
Empire air base to the future prosperity of the city. 


The Special Areas Reports. 


THE report of Sir George Gillett, the successor to Sir 
Malcolm Stewart, as Commissioner for the Special 
Areas, dealing with the year ended September 30th. 
1937, has been published by the Stationery Office. 
The report of Sir David Hay, Commissioner for the 
Scottish Areas, has also been issued, covering the 
period from July 7th, 1936, to August 31st, 1937. 
Sir George Gillett states that during the year unem- 
ployment in the Special Areas was reduced by 
25-6 per cent., of which only a comparatively small 
proportion was attributable to the transfer of labour 
out of the area. In the three areas considered by the 
report there were still some 200,000 unemployed men 
and women. Among them were about 80,000 men of 
forty-five and over, a number of whom suffered from 
diseases contracted from working in coal mines. In 
spite of the increased demand for coal, iron, and steel 
generally, attributable to the Government’s arma- 
ment programme, the Commissioner states his belief 
that the greater part of the recovery in the Special 
Areas has been independent of armament work. 
Sir George considers that his work for the next twelve 
months must be to try, with the help of the powers 
granted to him last May, to induce new industries 
to come to the areas. He considers that the Govern- 
ment cannot evade all responsibility for the loca- 
tion of industry in the future. The Commissioner 
emphasises the imperative need for the maintenance 
of municipal services in the areas, and suggests means 
to improve the amenities of the districts, and to 
remove eyesores left by derelict industries. The 
report of Sir David Hay on the Scottish Areas shows 
that, in contrast to the English Special Areas, the 
population in the Scottish Areas is increasing. The 
areas contain about one-quarter of the whole popula- 
tion of Scotland. Between 1931 and 1936 the popula- 
tion of Scotland increased by 2-5 per cent., while the 
population of the Special Areas increased by about 
3-9 per cent. Since the first appointment of a Com- 
mission in December, 1934, unemployment in the 
areas has fallen by 38-6 per cent., in comparison with 
a fall of 35-6 per cent. for Scotland generally. Between 
December, 1934, and June, 1937, fifty new factories 
and extensions have been erected in Scotland, of 
which sixteen are in the Special Areas. 


L.M.S. Air Raid Precautions Mobile Unit. 


THE London, Midland and Scottish Railway 
Company has recently completed an air raid precau- 
tions mobile instructional unit for use in instructing 
its staff. With the help of this unit the company 
proposes to train nearly 23,000 of its staff in the 
approved methods of dealing with the consequences 
of an air raid, including the effects of poison gas 
and incendiary bombs. A number of the staff have 
qualified as first-class instructors at the Civilian 
Anti-Gas School, and they will give lectures and 
practical demonstrations at lecture centres which 
are being set up in large towns or by means of the 
new mobile unit which will be worked to outlying 
districts. Although the unit is primarily for instruc- 
tion purposes, it could be sent for decontamination 
work in bombed areas in the event of war. The unit 
is made up of two coaches. The first is a lecture 
coach with accommodation for thirty students. 
It is equipped for demonstration purposes with gas 
masks, protective clothing, &c., and at the back of 
the lecture room small store room for the 
lecturer’s equipment. The second coach is for 
decontamination purposes, and is divided into three 
sections by means of air locks. When using this 
coach in the event of a gas attack the decontamina- 
tion squad first discard their boots outside the 
undressing room. In this room they remove their 
oilskin outer clothing and drop it into special bins 
provided for the purpose. They then pass through a 
heavy blanket into an air lock which leads into a 
bathroom. This bathroom has two showers in it, 
and after thoroughly cleansing themselves the mn 
pass out into the air lock and thence into the dressing 
room, which is heated by the boiler which supplies 
hot water for the showers. If it is necessary the 
men can again dress in an anti-gas equipment and 
pass out through a separate air lock into the infected 
area. Although this unit is to a certain extent 
experimental, the company hopes that before long 
several such units will be available for instructional 
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American Highways and Highway 
Practice. 


By E. 


E. R. TRATMAN. 


No. VII. 


(Continued fren page 556, November 19th.) 


UXILIARY matters in relation to the safety and 
tA. efficiency of highway traffic, as well as to the 
comfort and pleasure of touring, are :—(1) The light- 
ing of the roads for night travel; (2) the marking 
of lanes, routes, danger points, &c.; (3) the guarding 
of dangerous embankments and curves ; and (4) the 
landscaping or beautification of the roads. 


HicHway ILLUMINATION. 

The provision of effective lighting of the roads for 
night traffic of automobiles and trucks has received 
little practical attention until recent years, reliance 
being placed entirely on the headlights of vehicles. 
Thus highway illumination in practice is in a stage of 
early infancy, although laboratory research and 
outdoor experimental work have been carried on very 
extensively. This neglect in application is due partly 
to the fact that the travelling public has not come to 
realise the relation of lighting to the comfort and 
safety of travel, and therefore has made no demand 
for its provision. At the same time, engineers and 
highway officials and authorities have occupied them- 
selves mainly with questions of the construction and 
maintenance of paved roads. 

There is beginning, however, a more general appre- 
ciation of the potential advantages of effective 
illumination for night riding and driving. Definite 
knowledge is available as to the best means of apply- 
ing illumination and the most satisfactory types of 
equipment to be used. It remains to develop light- 
ing facilities on a broad scale. In a series of articles 
on highway illumination, published in Engineering 
News-Record, it has been pointed out that “ research 
and experiment have brought the technique of light- 
ing and road design to the point of practical useful- 
ness. Both the technical knowledge and the money 
required to light major traffic arteries are in our 
possession ; only management is lacking. It is the 
task of the road engineer to provide the lacking 
element.” 

The primary purpose of through lighting is to 
reduce the high proportion of night accidents, which 
are from two to four times as numerous as daylight 
accidents. On the Mount Vernon Memorial Highway 

—which has been described in a previous article— 
night accidents were more than doubled when the 
lighting system was shut down. In two other cases 
of lighted main roads, where day accidents increased 
10 and 13 per cent. in a certain period, the night 
accidents decreased 35 and 40 per cent. respectively. 
A secondary but important effect of lighting is in 
expediting the movement of night traffic, and reduc- 
ing the strain and discomfort incident to driving on 
dark roads. 

Of some fifty existing installations, aggregating 
somewhat less than 100 miles of road, the longest is 
about 20 miles. The others range down from 12 miles 
to half a mile, or to the illumination of a single road 
intersection or traffic circle. The initial cost has been 
estimated at £750 to £1200 per mile, with annual 
maintenance at £150 to £300 per mile. However, 
the financial problem is not so serious as it might 
seem, since lighting installations adequate for safe 
high-speed night travel are used only on a small 
percentage of the total highway system. This length 
has been put at 20,000 miles, besides high-speed 
sections having a traffic of 5000 to 25,000 vehicles 
daily. In addition to illumination of the “ open road,” 
there are special needs and conditions for lighting at 
curves, junctions, steep gradients, road intersections, 
bridges, level crossings, and traffic circles or round- 
abouts. 

Three types of light units are available :—(a) 
10,000-lumen and 6000-lumen sodium vapour lamps ; 
(6) incandescent filament lamps for exact light control ; 
and (c) mercury vapour lamps at dangerous spots or 
to supplement the sodium vapour lamps. All three 
types, with equal amount of light, give equal visibility 
to the motorist or driver. On the road, beams from 
adjacent lamps should overlap, those from one lamp 
extending to the next, in order to avoid areas of low 
brightness just beyond each light unit. Factors of 
glare, colour of light, colour and texture of road 
surface, and conditions of dry or wet pavement, enter 
into the rather complicated problem of effective and 
adequate lighting. Glare, for instance, is said to 
waste 50 per cent. of the illumination, apart from the 
discomfort it causes to drivers and its effect in dis- 
tracting their attention. 

With regard to the pavement factor, the reeommen- 
dations of the Illuminating Engineers’ Society differ- 
entiates between: (a) Permanently light-coloured 
surface ; (b) darker and oil-polished surface; and 
(c) dul! black surface. For the (a) condition it recom- 
mends 0-2 to 0-5 lumens per square foot of surface ; 
for the (6) condition, 0-3 to 1-0 lumens per square 
foot ; and for the (c) condition, 1-0 to 2-0 lumens 





per square foot. In all three casce the lights to be 
spaced 200ft. to 250ft. apart. In general, the best 
effects appear to be attained by sodium vapour lamps 
of 10,000 lumens, 240ft. apart, set 30ft. above the 
road—or one-eighth of the spacing—and not less 
than 5ft. within the edge of the pavement. This 
arrangement gives twenty-two units per mile. On 
curves, the spacing may be about 200ft., with all 
lights on the outside of the curve. On an average, 
there would be from twenty to twenty-five light units 
per mile, with an illuminating effect of 40 lumens 
per lineal foot of pavement. 

Six years of experience with highway lighting in 
New York State have shown conclusively that for 
heavy traffic it is necessary to have high lumen 
intensities. In 1930 the authorities of Schenectady 
County installed some 4000-lumen incandescent 
lamps, spaced 250ft. apart, and staggered on opposite 
sides of the road. The lamps were 24ft. above the 
pavement and projected 3ft. from the edge. Results 
showed that while during a certain period the day 
accidents increased 13 per cent., the night accidents 
actually decreased 40 per cent. There are now 24 
miles of modern highway lighting in that county, 
7 miles with incandescent lamps and 17 miles with 
the new 10,000-lumen sodium vapour lamps. These 
new units are 250ft. apart, all on one side of the 
road, or 200ft. apart on curves. 

On a road in a residential district, incandescent 
lamps of 4000 lumens were placed 125ft. apart and 
5ft. inside from the kerb line. On the Albany-— 
Schenectady main road, with a five-lane, 50ft. pave- 





Fic. 37—LIGHTING OF SKOKIE VALLEY HIGHWAY 


ment, the 10,000-lumen lights are 260ft. apart on 
both sides, but staggered to give 130ft. spacing. 
This arrangement gives an illumination intensity 
of approximately 85 lumens per lineal foot, while 
on a road having twenty-five sodium vapour lamps 
per mile the intensity is 45 lumens per foot. With 
the incandescent lamps of 4000 lumens the intensity 
is 32 lumens per foot, which is considered approxi- 
mately equal to the sodium vapour lamps in view 
of the greater brightness of incandescent lighting. 

The two-lane 20ft. Balston Road has incandescent 
lamps on one side only at intervals of J25ft. On a 
three-lane 30ft. road sodium vapour lamps of 10,000 
lumens are spaced 270ft. apart on each side, staggered 
to give a spacing of 135ft. At a traffic circle and its 
approaches, similar lights have an average spacing 
of 80ft. The Scotia Bridge, near Schenectady, 
which is nearly a mile long and on a curve, has its 
lights so spaced as to give an intensity of 166 lumens 
per lineal foot of roadway. 

Prominent in road lighting installations is the long 
bridge between San Francisco and Oakland, 9} 
miles, while its double-deck construction gives 18 
miles of paved road. On the upper six-lane high- 
speed deck there are 10,000-lumen sodium vapour 
lamps placed opposite each other on both sides of the 
roadway and spaced 150ft. apart, with the lamps 
25ft. above the pavement. These give an illumination 
intensity of 133 lumens per lineal foot, or an average 
foot-candle intensity at the surface of 0-84 foot- 
candle. On the lower deck, with three lanes for motor 
trucks, similar units are placed on one side only and 





at 120ft. intervals; here the height is 19ft., being 
limited by the upper deck structure. At the toll 
plazas incandescent lighting is used to obviate objec- 
tions to the colour of the sodium vapour lights. On 
the bridge decks and approaches there are 1077 
sodium vapour lamps of 10,000 lumens, and about 
LOO incandescent lamps of 10,000 and 15,000 lumens 
each. The other great bridge at San Francisco, 
that spanning the Golden Gate, has 10,000-lumen 
sodium-vapour lamps spaced opposite each other 
on the six-lane 60ft. deck at intervals of 150ft. These 
also have the lights 25ft. above the pavement. 

In one of the articles on highway illumination 
published in Engineering News-Record, as already 
mentioned, it is pointed out that in the design of a 
highway with special consideration for night traffic, 








FiG. 38—LIGHTING OF BRICK PAVED HIGHWAY 


the requisite is that the highway and its immediate 
surroundings shall appear to the driver’s eyes as 
an illuminated picture, the gradation from bright 
to dark areas occurring without sharp contrasts. 
“Such a field of vision is comfortable to the eye 
and is not fatiguing over long periods, because the 
eye is not called upon to adapt itself continually to 
varying conditions of brightness.” 

The accompanying night views illuminated 
highways indicate the possibilities of effective 
modern lighting. Fig. 37 is a view taken on the 
concrete-paved Skokie Valley highway, near Chicago, 
where the illumination is with G-E Novalux sodium 
vapour lamps. Fig. 38 shows the effect of the same 
illuminating units on a brick-paved road near Canton, 
Ohio. Fig. 39 is a view taken from the driver’s seat 
of an automobile on the Balston Road, near 
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FiG. 39—ILLUMINATION OF BALSTON ROAD 


NEAR SCHENECTADY 


Schenectady, New York, where the illumination is 
by mercury vapour lamps. In Figs. 38 and 39 note 
the painted traffic lane striping. The roads in 
Figs. 37 and 38 have four lanes, while the Balston 
Road, in Fig. 39, has a two-lane concrete pavement. 


HigHwAy SIGNS AND GUARDS. 


Of signs and markings for guidance, instruction, 
and warning, there is multitudinous variety, both 
in design and placement. The Federal and State 
Governments, highway departments, and the Associa- 
tion of Highway Officials, are co-operating in an 
endeavour to arrive at some degree of uniformity. 
This is specially important, since long-distance 
travellers may pass through several States in their 
journeyings and thus be confused by varying or 
conflicting signs. While special attempt is made to 
promote safety of travel by adequate signs, their effect 
is minimised by the fact that a majority of highway 
accidents are due to the selfish, careless, irresponsible, 
drunken—or tipsy—-drivers, and those who are 
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wilfully reckless. For such drivers signs have no 
meaning, and other persons have no rights. Educa- 
tion of drivers is advocated as a step towards reduc- 
tion of accidents, but this does not reach the class 
which is responsible for so large a proportion of the 
accidents. 

A Manual on uniform traffic control devices for 
both highways and streets, prepared by the Asso- 
ciation of State Highway Officials in conjunction 
with the National Conference on Highway Safety, 
has been approved as “ standard ” by the American 
Standards Association. It covers both the design 
and position or location of a variety of signs and mark- 
ings. ‘The latter are divided into regulatory and 
guidance marks on the pavement, and warning marks 
on objects that are hazards. In colour, black and 
white have been used most extensively, but the 
present trend is to yellow and black. The purpose of 
these warning marks is to attract the attention of a 
driver in ample time for him to steer clear of the 
obstruction. The following table is condensed from 
one in the Manual, giving the stopping distances for 
various speeds. The distance is predicated on four- 
wheel brakes and the most favourable type of road 
surface. 

Automobile Stopping Distances. 


Reaction | Braking 





Speeds. Stopping 
— —--—--— ——| distance, | distance, distance, 
Miles perhour, Feet persec.| feet. | feet. feet. 
10 14-7 7 | 7 14 
20 29-3 14 28 42 
30 44-0 21 62 83 
40 58-7 28 109 137 
50 73-4 36 172 208 
60 88-0 42 248 290 





Guide markings on the pavement itself include 
lines separating the traffic lanes, arrows showing 
direction at junctions and intersections, and also the 
words “Stop” and ‘‘Slow” near level crossings 
and certain danger points. These are usually white, 
sometimes yellow, and are sometimes made con- 
spicuous by a black border or edging. As a rule, the 
lines, arrows, and letters are painted on the surface, 
but in many cases they are of white cement. Arrows 
and letters may be of precast concrete. For the lines 
a 6in. filler of white cement may be laid on the fresh 
concrete, and afterwards painted with white cement 
grout. Another method is to form a recess in the 
conerete for a strip of white concrete about 6in. wide 
and lin. thick. Such methods may reduce the cost of 
maintenance and renewal of painted lines. 

In the practice of the Department of Public Works; 
State of Massachusetts, white surface markings or 
traffic lines are used to guide traffic into definite 
channels, to indicate stopping points, and to desig- 
nate parking areas and pedestrian crossings. Solid 
lines are marked on the pavement where vehicles 
should not cross them ‘under any circumstances. 
Stop lines ‘and crosswalks are marked by broken or 
‘‘ dotted’ lines, since vehicles must of necessity 
cross them. These “dotted” lines have painted 
sections 24in. long, separated by 6in. gaps. All lines 
are at least 6in. wide, except that a width of 10in. or 
12in. is considered advisable for stop lines. 

A solid painted centre line is applied usually to 
two-lane highways at horizontal and vertical curves, 
where the visibility to the road surface ahead is 
300ft. or less. At side streets, this centre line is 
broken by gaps, LOft. long.. Solid lane lines are used 
also for the centre of four-lane highways, and at the 
approaches to intersections having traffic control 
signals, where vehicles must travel in proper lanes for 
turning movements. Broken lane lines are used in 
marking three-lane roads, and the quarter lanes of 
four-lane roads. These lines are in 50ft. sections, 
separated by 30ft. spaces or gaps. These lines are to 
indicate to drivers that they should use the right- 
hand lane, except when passing other vehicles in the 
same direction. 

Parallel parking spaces are marked by 10ft. painted 
sections, separated by 3ft. gaps, the line being 7ft. 
from the kerb or the edge of pavement. Right-angle 
and diagonal parking spaces are marked by lines 
6ft. 6in. apart and extending 15ft. from the kerb. 
To determine the 300ft. limit of visibility, two targets 
are used, each mounted on a lin. pipe, and the target 
having a sighting hole or slot at a height of 4ft. 6in. 
from the ground, which is the average height of an 
automobile driver’s eyes. The targets are connected 
by 300ft. of cord, which is kept taut, and by moving 
to and fro and sighting from one target to the other, 
the point at which 300ft. of visibility ends is readily 
determined. 

An example of striping or line painting machines is 
one developed in California by the State Department 
of Public Works and Highways. It resembles the 
chassis of an automobile, mounted on regulation 
wheels, and having a seat over the rear axle and the 
usual steering wheel on a long shaft. The machine 
is pushed by a 14-ton motor truck, which carries the 
paint tanks, a four-cylinder petrol engine driving an 
air compressor, and an agitator for mixing the white 
lacquer paint. Hose lines lead from the truck to 
three nozzles or “‘ guns” on the striping machine. 
These put down a single white line 4in. wide or two 
3in. white lines separated by a 3in. black line. A 
pointer projecting in front of the machine is kept over 





the chalked guide line by the operator at the steering 
wheel. About 25 miles a day can be marked with this 
outfit. When moving from place to place, the striping 
machine is towed by the truck, the coupling being so 
made that the front wheels of the machine are raised 
clear of the pavement. This permits of its being 
towed safely at high speeds. 

White, yellow, and black are used mainly—-alone 
or in combination—for striping traffic lanes, but it 
is difficult to secure a colour which will be distinctive 
under all conditions. The width is usually 4in. to 
8in.; wider lines lose distinctiveness and authority. 
Inserts instead of painted lines may be strips of con- 
crete of contrasting colour, placed when the pavement 
is constructed ; or rectangular blocks, set in the pave- 
ment, or ‘* mushroom ”’ discs of metal attached to the 
pavement by bolts or some form of anchor. 

To indicate approaches to level crossings or road 
intersections, the lines may be made wavy in order 
to attract the driver’s attention. Of various machines 
for painting the lines, some are operated by hand, 
some are self-propelling, and others are pushed or 
hauled by motor trucks. In brick paving, bricks of 
different colour from the pavement are used in 
making the lines and markers. 

For warning signs, a yellow body with black 
figure or lettering is common, the lettering to be as 
concise as possible. Curves to right or left may be 
indicated by a black curved arrow on the sign. Many 
signs of this class are made conspicuous at night by 
rows of reflector buttons on the arrow or letters ; 
these buttons catch the light from the headlights 
of automobiles or trucks. Such reflecting signs are 
set usually about 8ft. from the edge of the pavement 
and at a slight angle, so that the light will not be 
reflected back to the driver in a confusing glare. 

Guard rails on embankments and curves and at 
dangerous places are of varied designs, many of them 
patented. A simple form consists of heavy short 
wooden posts, with a line of heavy planks bolted to 
them. On mountain roads a low wall of dry 
masonry, or a row of massive rocks is often used. 
There is extensive use, also, of resilient guards, such 
as steel cables, steel plates, and steel netting attached 
to the posts. Wood planks and steel plates often 
have springs placed between them and the posts. 


HigHway LANDSCAPING. 


In connection with highway construction and 
maintenance, much attention is being paid to land- 
scaping, in order to make the roads of attractive 
appearance to the traveller. But this work also 
serves to promote vegetation that will prevent erosion 
of the slopes and eliminate noxious weeds, while 
still another purpose is to prevent or reduce snow- 
drifts on the roads. Roadside improvement work 
includes flattening and trimming the slopes, rounding 
off the top and bottom of slopes in curves instead of 
angles, sodding or seeding slopes, and other land- 
scaped areas, trimming ditches, and clearing away 
unsightly obstacles. It also includes the planting of 
trees and shrubbery to give an attractive appearance, 
to form snow barriers, and—on the centre strip of 
dual roadways—to obscure the light from opposing 
headlights. 

In New York State the law requires that embank- 
ments and cuttings must be planted with trees 
and shrubbery to prevent erosion of the slopes. 
In New Jersey, the Highway Department lets 
contracts for “highway beautification,’ which 
includes topsoiling, fertilising, seeding, and the plant- 
ing of evergreen trees, deciduous trees, shrubs, and 
vines. But it is generally required that’ trees and 
shrubbery must be kept clear of junctions and road 
intersections in order to prevent any obscuring or 
limitation of visibility. 

An auxiliary to such landscaping is the control 
of size and placing of advertising signs, which too 
often are detrimental and a nuisance, and sometimes 
constitute actual hazards in distracting attention 
or masking dangerous spots. In some States such 
advertising is under legal control: the signs must be 
licensed and have fees paid, and must be so placed 
as not to obstruct the view of drivers. This applies 
also to signs within a specified distance from the road. 

In Massachusetts the State Department of Public 
Works exercises supervision over all advertising 
signs adjacent to the State highways. Permits 
must be obtained for the erection of any sign which 
can be seen from the highway. In Indiana, also, 
the State Highway Commission exercises full control 
of advertising signs erected on highway property, 
and has partial control over similar signs erected 
on private property. This control may apply also 
to such hazards as trees, shrubbery, or other obstacles 
to full view at highway intersections, which thus 
prevent a driver on one road from seeing the traffic 
on the other road. 

The zxsthetic aspect in the design of highway 
bridges has been mentioned already, and this aspect 
must be considered also in the design of bridge 
approaches and surroundings. 

Both for attractive appearance, convenience, 
and safety, it is desirable to provide widenings or 
parking places at points of scenic interest, so that 
persons stopping to view the scenery will not interfere 
with the traffic on the highway. Similar widenings 
are provided also at regular stopping places of bus 
lines as a measure of safety and convenience. In 





Ohio, the Highway Department has a standard 
plan for widenings at rural mail boxes, which are 
set up by farmers and residents whose houses are 
off the road. Here the postman’s motor truck halts 
to deliver and pick up mail in the farmer’s box, 
which is placed on a post at convenient height. 

In this plan the road is widened 8ft. for a distance 
of 15ft., then tapering off in each direction for 30ft., 
back to the normal width of the road, making a 
total length of 75ft. This space is paved with 6in. 
of broken stone. In this way the postman’s halt 
to deliver and pick up mail does not interfere with 
or cause a hazard to traffic on the highway. The 
illustration in Fig. 40 shows the arrangement of 
traffic crossovers on dual highways, as used by the 
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Fic. 40—CROSSOVER ON DUAL HIGHWAY 


State Highway Department of Missouri. Here the 
two concrete roadways are 20ft. wide, separated by 
a 20ft. parkway or central strip. At intervals a 
crossover, shown stippled in Fig. 40 is provided, having 
a minimum width of 20ft. between semi-circular 
curves of 10ft. radius. This crossover is not concreted, 
but is paved with 6in. of bituminous macadam. 

Tunnels have to be used occasionally for roads in 
mountainous districts, and in some cases of steep 
and rocky hillsides it has been considered preferable 
to drive a tunnel rather than incur the risk of rock 
slides and falls on an open road benched along 
the hillside. Tunnels for two-lane roads in Oregon 
are 26ft. wide, with 24ft. roadway and 12in. kerbs. 
The sides are yertical for 12ft. height, then haunches 
of 6ft. radius run into the roof arch of 15ft. radius, 
the crown of which is 2lft. above the road. Quite 
exceptional, of course, is the double-deck tunnel 
through the island which separates the two sections 
of the San Francisco—Oakland bridge. It is about 
600ft. long, 66ft. wide, and 52ft. high. The upper 
deck has a 60ft., six-lane roadway and two sidewalks ; 
here the sides are vertical for a height of 6ft., above 
which is the roof arch with 30ft. headway at the 
crown. On the lower level one side has a 3ift. 
three-lane roadway for motor trucks, with a clear- 
headway of 16ft. under the upper deck. The other 
side is depressed 4ft. to yive 20ft. headway for a 
28ft. width with double-track electric railway. 


CONCLUSION. 


It is hoped that this series of articles has given to 
readers of THE ENGINEER some general idea of high- 
way conditions and methods in the United States. 
A curious and unfortunate feature of recent develop- 
ment in the “‘ operation” of highways is the estab- 
lishment of a species of “ octroi”’ service at the 
boundaries of a few of the States. Until very recent 
years travel was free and unrestricted, but with the 
depression many people of small, or no, means began 
moving to the warmer sections of the country, or to 
sections where work was to be expected. The States 
affected resented such immigration and took steps 
to check it by halting all traffic at road “* gateways ”’ 
and demanding all sorts of personal information, 
sometimes requiring a fee for a temporary licence 
and undertaking to exclude those considered 
undesirable. 

However, officialdom has found that the practice 
has tended to divert the “ desirables,” tourists 
or business men, since the Press and the motor 
clubs have published information as to these 
unpleasant conditions, and advised motorists of 
alternative and freer routes. For this and other 
reasons the restrictions are gradually declining. 

A closing word may be said as to standardisation. 
The actual standardising of highway design and con- 
struction for so vast a country and so great a mileage 
under varying conditions of temperature, topography, 
and traffic—as well as of supply of road-building 
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materials—appears to be unnecessary, and of no 
particular practical or economic advantage. 

On the other hand, uniformity of laws, licensing, 
signs, and regulations is highly desirable, since 
pleasure and commercial travel in general is not 
limited by State boundaries, so that vehicles may 


traverse different States in long trips. Lack of 





uniformity in these respects, therefore, is incon- 
venient and confusing at the least, and may be a 
hazard. 

Highway work is always in the development stage, 
and new ideas and new methods for improved 
construction and operation are continually being 
introduced. 








Earls Court Exhibition Building. 


By ROBERT J. SIDDALL, A.M. Inst. C.E. 
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(Continued from page 


N the present article it is proposed to continue the 
description of the work of constructing the build- 
ing. It may be recalled that the work on Section 1 
was done by J. Gerrard and Sons, Ltd.; on Section 2, 
by Grays Ferro-Concrete Company, Ltd.; and the 
excavations, foundations, and ferro-concrete to main 
floor level on Section 3 by Willment Brothers ; whilst 
the completion of Section 3 was done by the Baffrey, 
Hennebique Construction Company, Ltd. 


CONSTRUCTION. 
In Section 2 the excavation was generally deeper 
than elsewhere on the building, mainly because the 
down Ealing L.P.T.B. railway tunnel dipped down 





when passing through this section of the site. 


VI. 
560, November 19th.) 


A 3-ton electric derrick crane was erected adjacent 
to the railway track to take delivery of the steel. 
This was built so that the legs avoided the adjacent 
column foundations, and passed through the deck 
of the suspended roadway, but missed the beams 
earrying the roadway. 

One of the problems was to clear the steel reinforce- 
ment from the trucks with sufficient speed to avoid 
demurrage, and having cleared it to find some place 
on the site for storing and bending, without hamper- 
ing the progress of the work generally. A total of 4365 
tons of round mild steel and 371 tons of Isteg steel 
were placed on this section, and as a large portion of 
this steel was in long lengths, up to 85ft. and of 2in. 
diameter, it was found difficult to handle such long 





Fic. 38—SWIMMING POOL AND CONCRETING PLANT—DECEMBER 


Adjacent to this tunnel, which was constructed of 
brick, the excavation was 35ft. deep, and since occa- 
sions arose when the bearing capacity of the ground 
at this depth was not as high as anticipated, it was 
necessary to enlarge the bottom of the excavation by 
underpinning, which at this depth and owing to the 
proximity of the railway tunnel involved very care- 
ful timbering. In all, 54,000 cubic yards of material 
were excavated, 5000 cubic yards of which were in the 
swimming pool. 

Active operations started on January Ist, 1936. 
There being no direct road access, all road-borne 
material had to pass through other sections of the 
site. As the construction of the builiing advanced, 
this necessitated restricting the type of road vehicles 
used, so as to give the necessary clearance for the 
passage of the vehicles when loaded. The only other 
access was from the main line track on the south- 
western boundary of the property. 

Though the completed building occupied the whole 
of the area, it was arranged as far as possible that all 
steel should be delivered direct from the works and 
bent on the site. 
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bars, which necessitated gangs of up to eleven men to 
carry each bar. 

The bending of the large-diameter steel was carried 
out with four power bending machines, all elec- 
trically operated, one being a Kennedy bender, the 
other three being Futura machines of the ‘‘ Rekord- 
Dubbel ”’ type. One of these machines was specially 
designed to bend the steel of 2}in. diameter, which 
was used in the hinges of the portal columns. 

The concreting plant, as far as possible, was 
centralised in the area of the swimming pool, and con- 
sisted of a central mixing plant and concrete pump— 
see Fig. 38. 

The central mixing plant, supplied by Winget, Ltd., 
comprised a 32-ton storage two-compartment bin, 
with a boom scraper. A weighing machine controlled 
the sand and coarse aggregate, which was adjusted 
to give the desired mixture with multiples of 1 ewt. 
cement bags. The concrete was mixed ina 14/S closed 
drum mixer, capable of taking 27 cubic feet of dry 
material or a mixed capacity of 18 to 19 cubic feet. 

The concrete from the mixer was delivered to a 
‘““Pumpcrete ” concrete pump, type P.1, as supplied 


by the Concrete Pump Company, Ltd., and thence 
by a 6in. steel pipe line to the point of delivery. 

The maximum vertical height pumped in this 
section was 115ft., with a total length of 600ft. of 
piping, with ten bends of various degrees. The form 
of the pipe line is shown in Fig. 39. 

The maximum output of the pump over a consider- 
able period was 23-5 cubic yards per hour. The 
output varied, depending on the number of moves 
necessary for the delivery end of the pipe line, as the 
work progressed. The plant was driven by a-35 H.P. 
electric motor. 

In order to avoid delays and give as great a flexi- 
bility as possible, double the amount of piping neces- 
sary to concrete in any one particular part of the 
building was supplied. Two main runs were then 
put down where the work was under construction, 
and a rapid change over from one pipe line to the 
other avoided delays of waiting for the pipe line to 
be relaid when one section of the work was completed. 

In addition, six mobile Ransome mixers, varying 
in size from the 5-T type to the 10—R type, were 
used for isolated sections of work, such as column 
bases, stairs, and mass concrete foundations. Work- 
ing in conjunction with these mixers were an Insley 
steel mast with a concrete elevating hopper and two 
A.C.E. hoists. 

In this section the following quantities of concrete 
were placed :—3500 cubic yards of mass concrete, 
and 32,000 cubic yards of reinforced concrete. 

The central mixing plant was kept in the swimming 
pool until the majority of the concrete work was 
completed, after which the pump was fed from the 
mobile mixers with the pump situated on the 
suspended roadway. 

The shuttering timber was standardised at l}in. 
nominal thickness, giving 14in. actual thickness when 
prepared. The chief difficulties in connection with 
timbering were the supporting of the portal beam 
forms, and the great height at which the floor shutter- 
ing had to be supported. 

In all, twenty-one portal beams of various dimen- 
sions had to be constructed across the railway 
tunnels, fourteen of these being across the up Ealing 
Line and seven across the down Ealing Line. The 
cross section of these beams varied up to a maximum 
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Fic. 39—PROFILE OF PIPE FOR CONCRETE DELIVERY 


width of 12ft. and the depth up to a maximum of 9ft. 

As only 6in. of clearance was allowed between 
finished soffit of the beam and the top of the railway 
tunnel, special methods of support had to be used so 
as to keep the weight of the beams off the tunnel 
roof. The general method adopted was as follows :— 
24in. by 7}in. rolled steel joists were placed on each 
side of the beam, using two, four, six, or eight per 
beam, depending upon its size and span. From these 
were hung 4in. by 2in. channels in pairs, suspended 
from the rolled steel joists by bolts, which were 
arranged in such a way that neither the channels 
nor the beams were drilled, thus enabling the steel 
to have a high resale value. 

In one instance where heavy cross beams connected 
into the side of the portal beam, it was found necessary 
to place the rolled steel joists above the portal beams 
and support the concrete beam by tie bolts. 

The clear span of the railway tunnel was 36ft., 
but as the portal beams passed over the tunnel at 
an angle, the length which had to be supported 
necessitated the use of 24in. by 7}in. joists up to 
47ft. in length. In order to minimise the deflection 
and assist in the concreting, these beams were con- 
creted in two operations. 

The heavy floor beams, which had to be supported 
at a height of 32ft. above the floors, were carried 
on 6in. by 4in. timbers of British Columbian pine, 
as this material could be obtained in the desired 
lengths. In order to facilitate stripping, and the 
finishing of the undersides of the floors and beams, 
tubular scaffolding was interposed between the 
timbers, and this method of support was found to 
give satisfactory results. 

1244 standards of timber, representing approxt- 
mately 3500 tons, were supplied for this section. 
This included all the timber used for timbering pier 
holes, amounting to approximately 350 standards. 

The amount of tubular scaffolding used on this 
section was considerable and approximated to 
200,000 lineal feet. 

The foundations of the third section of the building 
were started three months after the work on the two 
other sections had begun. This was owing to the 
fact that the three District Railway lines had to be 





covered before any work on the building itself could 
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be carried forward. The foundations were con- 
structed during the summer season and were com- 
pleted in November. The tunnels running along 
Philbeach-gardens and LEardley-crescent cut off 
all access to the centre part of the site. The heaviest 
and most difficult foundations to be laid were at the 
Warwick-road entrance. This closed for a time the 
principal access to the site. These foundations 
were only completed at the end of November, when 
on two-thirds of the building the second floor was 
already erected. As the roof of the main hall also 
covers a part of the third section, the work on this 
part of the building had to be carried out at great 
speed. 

Above the main floor on this section, there were 
used 16,000 cubie yards of concrete, 2500 tons of 
steel, and 100,000 square yards of shuttering. 

This part of the work was started at the beginning 
of October, 1936, and was finished by the end of 
March. 

The contractors had to provide an organisation 





were placed on concrete blocks of a height equal to 
the thickness of the floor. In one case where the work 
on the ground floor above the main mixing plant had 
been held up, the shuttering for three floors was 
erected on concrete blocks, 900 standards of timber 
being used. 

The main reinforcing bars varied from l}in. to 2in. 
in diameter, with lengths of 40ft. to 80ft. Some beams 
which received the cantilever beams of the balcony 
were 3ft. wide by 8ft. deep, and were reinforced with 
fifty 2in. bars. At the corners of the balcony, five 
beams of similar dimensions converged, giving an 
intricate arrangement of steel. It was therefore 
necessary to erect 150ft. of shuttering before con- 
creting a 50ft. span. 

Three oil engine driven benders, capable of bend- 
ing Zin. diameter rods, were used, and gangs of ten 
to twenty men were required to handle each bar. 
Oil engines were used instead of electric motors, 
because of the ease with which they could be trans- 
ferred from place to place as the building progressed. 





prevented the use of a space 200ft. by 100ft. at the 
spot where it would have been most useful and would 
have saved the building of a travelling gantry to span 
this gap. The height of the roof was 92ft. to the 
top of the columns, and a further 72ft. to the apex 
of the trusses; this necessitated the erection of a 
travelling gantry as already mentioned. The gantry 
spanned the swimming pool and travelled upon 
fixed rails on each side of it. The height of the plat- 
form was 110ft. and its span was 125ft., which was 
increased on either end by a cantilevered platform 
extending for 37ft. 6in. The weight of this gantry 
was 370 tons, and the weight of a single truss was 
73 tons, which, together with the derricks, tools, 
workmen, &c., gave a total weight of some 470 tons. 
As this weight could not fall upon the concrete slab 
of the main floor, the gantry was so designed that 
the weight fell only upon the supporting columns, 
and the beams between were temporarily strutted 
to enable the gantry to pass over from column to 
column. The steel members were delivered to the 











FiG. 40—GANTRY FOR ERECTING ROOF TRUSSES 


capable of an average output per day of 130 cubic 
yards of concrete, 20 tons of steel, and 800 square 
yards of shuttering. In order to obtain this output 
it was necessary to carry out the work on four 
different levels at the same time. 

Three concrete-mixing and hoisting plants were 
used. The main plant consisted of two }-yard mixers 
feeding a concrete pump capable of 24 cubic 
yards per hour. The pump was installed in the 
excavation of a column footing alongside the railway 
tunnel, which provided a convenient working room. 
The mixers were placed above, on the basement level. 
Three bunkers were provided behind the mixers, 
one 60 tons for the sand and two 40 tons for the 
shingle, one on either side of the sand bunker. The 
lorries backed on the ground floor level and shot the 
materials just behind the mixers, thus reducing man- 
handling to a minimum. The loading hoppers had 
two compartments, one for the shingle, the other for 
the sand, and the cement was stored alongside the 
mixer. The concrete was pumped through 6in. steel 
pipes of 10ft. lengths, and the pipes were brought 
up from floor to floor against the already concreted 
columns. 

The greatest lift in this section was 120ft., 
horizontal distance of 300ft. 

On account of the very difficult access to the centre 
of the building and the congestion on the site, it would 
have been practically impossible to use any other 
system of placing the concrete so far away from the 
mixing plant. 

The other two small plants, used for sundry work, 
such as columns and staircases, consisted each of a 
one-batch mixer and an A.C.E. hoist, the concrete 
being wheeled in 8 cubic feet concrete tip carts on 
rubber balloon tires. 

The main difficulty in the shuttering was owing 
to the exceptional height between floor levels, namely, 
32ft. The columns averaged 5ft. square and were 
50ft. apart. This large span with its heavy super- 
imposed load, necessitated very heavy beams. These 
varied from 18in. to 36in. wide by 4ft. to 8ft. deep. 
To hold the pressure of the concrete, the side wallings 
were held together with bolts through the beams. 
To prevent the bolts from being concreted in, they 
were encased in cardboard tubes. All the shuttering 
was built wp in panels on the ground floor round a 
12in. saw bench and hoisted in position. Two small 
6m. portable saw benches were used for stripping 
and sundry work near the places where the shutters 
were assembled. 

Over 330,000ft. of 2in. steel scaffolding was used on 
this section and found to be very efficient. In some 
cases the shuttering of one floor had to be erected 
the floor below was concreted. The struts 


with a 


before 





> 


A 
wigs 


> 





ws 


The bars were lifted to the various floors by three 
units, each consisting of two wooden assembled masts 
with two petrol engine driven hoists controlled by 
one man. 

On account of the length and weight of the bars, 
special tubular scaffolding stages had to be built on 
the respective floors to receive them. The bars for 
the deep beams could not be hoisted bent, and were 
therefore jim-crowed in position. 

As the work was carried out during the winter it 
was feared that the frost might stop the concreting, 
and so a Spencer boiler for the production of steam 
was installed, and pipes were laid to the sand and 
gravel bunkers, to the water tanks, and to other suit- 
able spots. The steam was originally intended to 
remove the coat of frost on the reinforcing bars, but 
a more useful purpose was found to be the cleaning 
out of the forms before concreting. The cleaning of 
forms with heavy reinforcement in position was very 
difficult, yet essential, and it was found that only 
steam or compressed air jets could remove the wood 
chippings and other foreign matter. 


Roor CONSTRUCTION. 


Preparation for the construction of the roof over 
the main hall was begun in the autumn of 1936. 
The concrete framework was more advanced at 
the south-western side; therefore the erection of 
the roof trusses was commenced from this end of 
the hall. The erection of these trusses presented 
some difficulties, owing in particular to the fact 
that in the centre of the floor space was the swimming 
pool, which was in process of construction. This 
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Fic. 41—ERECTION OF ROOF TRUSSES 


site by railway and were hoisted directly from the 
wagons lying at the sidings into the building by a 
15-ton derrick—-see Fig. 37 on page 588. They were 
then hoisted to the platform of the gantry by two 
Seotch derricks. 

The gantry was moved to its correct position 
where each truss was assembled, member by member. 
which was done in the first place with erection bolts 
which were then replaced by rivets. The order ot 
erection was, first, the shoe was placed in position, 
then the top chord was erected, entering the pin in 
the shoe. ‘The bottom chord was next laid, being 
placed in the required position by hardwood wedges, 
after which the remaining members were built up 
from the ends to the centre. When this was com- 
pleted, riveting was commenced, and when the 
last rivet had been driven, the wedges were with- 
drawn and the gantry, being freed, was moved to its 
correct position for the next truss (Figs. 40 and 41 
show the gantry in two different positions). The 
total distance the gantry travelled was 300ft. In 
all, 21,000 rivets were driven into the seven trusses, 
and the total period occupied in their erection was 
sixty-five days. The erection of the steelwork in the 
roof and its fabrication, both for the main hall 
and the smaller halls, was carried out by Braithwaite 
and Co., Engineers, Ltd. 

The roof covering for the main hall and the two 
smaller halls, also the Philbeach Convention Hall, 
is of asbestos sheeting, which was carried out by 
Turners Asbestos Cement Company. The roof 
coverings are shown in Figs. 36 and 37 on page 588. 

(To be continued.) 
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A Hundred Years of Mechanical Engineering. By| fact, in selection of material, and a few in 
Epwarp Cressy. London: Duckworth. 1937.| presentation. Since we ought to justify this 
Price 15s. censure, we shall indicate a few of the passages 

WE learn from the author’s Preface that this book|to which we take exception. To begin with, 

has been written for engineers who have just entered| we notice that on page 24 the author places 


the profession and for other mechanical engineers 
‘‘ who would welcome an historical and contemporary 
setting to their own experience.’’ The object was a 
laudable one, and as long as the work is looked 
upon only as a general survey, it may be regarded as 
attained. But the critical reader, we are sorry to 
have to say. will find a good many errors, in 





the pioneers of high-pressure steam in this order : 
Perkins, Evans, Stevens, Trevithick, and Alban. Of 
these men he says Oliver Evans was far the most 
influential. Whilst we would have preferred to see 
the names placed in chronological order, a far worse 
defect is the underrating of Trevithick’s influence. 
Without desiring to rob Oliver Evans of any of the 
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credit that is due to him in America, we must insist 
that as far as Eurdpe was concerned that of Trevithick 
was far greater. Turning over a few pages we find 
the Hartnell governor referred to as a later type than 
the Pickering, and attributed to 1885. MHartnell’s 
patent was dated 1876, and if we are not much mis- 
taken preceded Pickering’s by several years. On 
page 68 a sectional drawing of an overspeed governor 
for turbines is given. ‘The description does not tally 
with the illustration ; in fact, it might apply to a 
governor of the ‘“ excentric bolt’? type, whilst the 
drawing shows the Greenwood and Batley type with 
an excentric ring. A little further on, condensers are 
dealt with, but there is little attempt to discuss the 
main lines of development. Why so much attention is 
paid to the Le Blanc rotary air pump it is difficult to 
understand. The chapter on steam boilers is fairly 
comprehensive, but the most recent developments 
with forced circulation are barely noticed. The author 
appears to accept Oliver Evans as the inventor of 
both the Cornish and Lancashire boilers. Is there 
not better evidence that Trevithick was the inventor 
of the first-named, and Fairbairn of the second in 
their practical forms? The unqualified statement 
that the efficiency of modern boilers is now 83 to 88 per 
cent. may prove misleading. 

Turning to another chapter, one entitled ‘‘ The 
Engineer on the Railway,’’ we venture to advise the 
author to refer to Warren’s ‘‘ Century of Locomotive 
Building ” when he is revising his remarks about the 
development of the link motion. He has, we think, 
failed to differentiate sufficiently between the four 
excentric “gab” motion and the true “link” 
motion. On page 256 we find the statement that 
“at the beginning of the century water-tube [loco- 
motive] boilers were introduced. They were used to 
the fullest extent on the London and South-Western 
Railway.”” Whilst the authos correctly describes the 
Drummond tubes, it is unfortunate that he should 
have classed boilers so fitted as ‘‘ water-tube.”” The 
same remark applies to the Brotan, which is a 
water-tube fire-box. The only true water-tube loco- 
motive boiler in Great Britain was the Yarrow on Sir 
Nigel Gresley’s ‘‘ No. 10,000.”" It is very unfortunate 
that Mr. Cressy should illustrate and describe this 
particular locomotive as ‘‘ a modern type.’ It never 
represented a type, was purely experimental, and 
has now been converted to an ordinary 4—6—4 three- 
cylinder engine. Discussing locomotive cylinders, 
he says: ‘“*Where two only are employed they 
are placed underneath the smoke-box or outside the 
frames. The former is the more common British 
practice.” That is hardly correct now -a - days. 
Practically all recent express engines—besides many 
others—have outside cylinders. 

We must add one more word of criticism. "Too 
little care has been taken in the checking of proper 
names. We could mention several instances, but one 
that stares us in the face is *‘ P. P. Smith ” for Sir 
Francis Pettit Smith, of propeller fame. 

It is to be regretted that defects of the kind which we 
have mentioned should mar a book which has many 
good qualities. As we have already said, the object 
at which the author has aimed is a laudable one. 
There is every reason why engineers should know 
something of the history of the profession in which 
they are engaged. That knowledge will broaden 
their outlook, increase their understanding of the 
machines they use, and in some cases prevent the 
repetition or perpetuation of errors. Moreover, to 
the engineer the history of technology should prove 
as deeply interesting as national history is to the 
politician. Hence the volume should be welcomed, 
and we are glad to be able to say that in many respects 
it is good and will certainly enable the reader to follow 
in a general manner the development of mechanical 
engineering. It was by no means an easy thing to 

*condense into a few hundred pages a history of an 

art which has developed with great celerity, and 
which is necessarily filled with technicalities, and, 
despite the blemishes of the kind we have indicated, 
the author is to be congratulated on having presented 
a picture of a period of intense interest to engineers. 
We have laid stress upon its faults because in a book 
of this kind, which is likely to be referred to and 
quoted, it is of the greatest importance that errors 
should be avoided, or, if they occur, that they 
should be exposed as soon as possible. 


Engineering Mechanics. Two volumes. Statics und 
Dynamics. By 8. TIMosHENKO and D. H. Youne. 
McGraw-Hill Publishing Company, Ltd. 

Statics.—This old subject has been taught in a variety 

of ways, sometimes by mathematicians, sometimes 

by professors of engineering. Here we have in one 
volume, compiled in the United States of America by 

a professor and an assistant professor of mechanics, 

the basic principles of statics, and an excellent 

selection of the engineering problems to which these 
principles provide the solution. 

There are eight chapters in all, the first dealing 
with the “‘ Principles of Statics’? and the laws of 
friction, and the last with the “‘ Principle of Virtual 
Displacements,’’ more usually, but less correctly 
known in this country as the principle of virtual 
velocities. The intermediate chapters fall into two 
groups of three each, in which the authors consider 
consecutively ‘Concurrent Forces,” ‘‘ Parallel 
Forces,’”’ and the general case of forces which are not 
parallel and do not meet in a point. The first group 





relates to forces in a plane, and the second group to 
forces in space. 

The composition and resolution of forces and con- 
ditions of equilibrium are considered, and the forces 
in the members of trusses and space frames analysed. 
In the chapters on the ‘“‘ General Case of Forces in a 
Plane” and the “ Principle of Virtual Displace- 
ments ’’ some useful methods are given for deter- 
mining the forces in members of complex trusses. 
In the chapters on parallel forces centroids and 
centres of gravity are defined and determined. Con- 
siderable attention is rightly devoted to the deter- 
mination of reactions. If these are correctly set down 
the student or designer will not go far wrong. 

The teaching is excellent throughout, and approxi- 
mately speaking, there are as many pages devoted to 
problems as to the text. These problems form a 
notable feature of the book. They are extremely 
varied in character and thoroughly practical. In 
some cases complete solutions are given, but, generally 
speaking, only the final result, which gives the student 
a fine opportunity to practise his knowledge and test 
his intelligence. 

Dynamics.—In comparison with statics the authors 
describe dynamics as a comparatively new science, 
having its generally recognised beginning only three 
or four centuries ago in the days of Galileo, and they 
attribute the delay in the development of the science 
to the lack of precise time measuring instruments. 

Here again the volume is systematically planned. 
The first chapter, ‘‘ Kinematics of a Particle,” is 
confined to ‘‘ Rectilinear ’’ and ‘‘ Curvalinear Motion,”’ 
velocity and acceleration without reference to the 
forces that cause the motion. The second chapter 
defines the * Principles of Dynamics” (Newton’s 
Laws) and the five subsequent chapters deal with the 
relation between forces and motion in “‘ Rectilinear ”’ 
and ‘‘ Curvalinear Translation,” “‘ Rotation,” ‘‘ Plane 
Motion,”’ and ‘“‘ Relative Motion ”’ respectively. 

Two of the chapters together comprise 60 per cent. 
of the contents of the book. The first of these, 
* Rectilinear Translation,” is largely concerned with 
the behaviour of springs and structural members 
which act as springs, and the second, *‘ Rotation of a 
Rigid Body,” with the determination of moments of 
inertia. 

The authors claim that their treatment of the 
subject of dynamics is elementary, but to this we 
must take exception. The equations of motion are 
presented and handled throughout the book as 
differential equations, and our experience is that most 
young students’ notions of the calculus are decidedly 
hazy and not at all a reliable foundation on which to 
build until these hazy notions have been clarified by 
considerable practice and experience. One of the 
most successful methods of teaching the calculus is 
based on space-time and velocity-time graphs, and 
the reversal of this procedure, while facilitating the 
presentation of vibration problems, seriously limits 
the number of students to whom the book can be of 
use. 

In the pages on moments of inertia the definition 
and determination of the principal axes by means of 
products of inertia seems unnecessarily cumbersome 
and involved. For these reasons we fear the volume 
on ‘‘ Dynamics” will only appeal to advanced 
students. 

For all classes of motion dynamical problems are 
related to problems in statics by introducing inertia 
forces according to the principle of D’Alembert. 

As in the case of the companion volume, the 
practical examples are excellent. In the two volumes 
together nearly 700 problems are set and some of 
these are so intriguifig that we can imagine them 
becoming for the initiated a serious rival to the cross 
word puzzle. 


Stores Accounts and Stores Control. By J. H. Burton: 
London: Sir Isaac Pitman and Sons, Ltd. 1937. 
Third edition. Price 10s. 6d. net. 

THE organisation, accounting, and control of stores is 
so important a matter that a book dealing with its 
theory and practice on modern lines is very accept- 
able, and when the one under review appeared eight 
years ago it filled a rea! want. This, the third, 
edition, though essentially the same as its predecessors, 
is considerably enlarged, with new phases of the 
subject developed. In his preface the author states 
that ‘‘ the institution of an adequate scheme of stores 
and stock control has been known to release half the 
capital previously locked away in raw and other 
materials.”” Probably few managers of engineering 
works realise the large sums of money that are thus 
involved. It is somewhat surprising to find that 
eighteen new chapters have been added in this 
edition, until it is realised that some of them are very 
brief and only occupy one or two pages. 

The branches of the subject that are covered for 
the first time are wholesale, retail, and factory stocks ; 
restaurant and café stocks ; stores and stocks of local 
authorities ; codification; purchasing technique ; 
technicalities of housing and handling stores and 
stocks ; ticket stock control systems ; imprest stock 
method of control; new systems of recording ; 
sorting methods; as well as chapters relating to 
financial points involved in the control of stores and 
stocks. 

In a short chapter of one page the author explains 
the difference between stores and stocks, and he 
defines the former as raw material awaiting conversion 





by some process, while stocks imply manufactured 
goods, or, in other words, the converted stores. It 
is felt that these are arbitrary definitions, but if they 
are applied systematically and consistently, much 
confusion might be avoided, although the same 
article might be regarded as ** stores’ in one works 
and ‘stocks’ in another. 

A useful section has been added on the important 
subject of the valuation of stock from an audit point 
of view, for too often manufacturers imagine it is 
part of an auditor’s function to value stores. In many 
cases he could not do this work, and in any case he 
should not be expected to do it, but the author 
explains how it may be undertaken in such a way as 
will satisfy the auditor. 

Mr. Burton appears to have an open mind as to the 
desirability or otherwise of having all the stores cen- 
tralised or scattered about a large works, and while 
it is agreed that it is often not practicable from 
geographical considerations to have one central 
stores, it is felt that it should be regarded as axiomatic 
that all the stores, wherever situated and however 
many in number, should be under one central control. 
Otherwise there will be much duplication, as an 
excessive amount of valuable capital unnecessarily 
lying idle. 

Although a book on stores accounts cannot be 
expected to consider very exhaustively the personnel 
employed throughout its organisation, we feel that 
it is so important that more attention might with 
advantage have been devoted to it. If a manu- 
facturer were tempted to make a study of the subject 
with the idea of modernising his stores and store- 
keeping methods, and exercising efficient control, he 
might read a treatise such as that before us, and one 
of the first questions he would ask himself would be 
the type of individual to be responsible for the 
different functions, and here Mr. Burton leaves us 
guessing, although now and again he gives a lead. 
We are admittedly introduced to the stores manager 
or superintendent, the storekeeper, the buyer, the 
salesman, and other people, but what their relative 
positions are we cannot learn. We are of opinion 
that in a large engineering works it is advantageous 
to have an engineer in the responsible posts in the 
stores organisation, but we should like to know the 
author’s ideas. Again, we should like to be told 
whether he judges that the stores should be con- 
trolled in any way by the works manager. In all 
books dealing with organisation it is most helpful to 
have a chart clearly depicting the different functions 
and the relative value attaching to each. When the 
first edition appeared we pointed out the value of a 
“family tree’ for this purpose, and we regret that 
our suggestion has not been adopted. 

After clearly setting out the advantages of a central 
organisation, the author introduces us to some of the 
pitfalls of central purchasing, and to make his point 
quotes an instance where a central department was 
set up, and it was found that a price obtained was 
higher than that given informally to one of the 
branches. The reason was that the central depart- 
ment had added “ profit” to cover the overhead 
charges of the central department. But we hardly 
follow the reasoning that this was a pitfall, for we 
would suggest that the charge of the central depart- 
ment was the fair one, and that an equal amount of 
overhead had been incurred in the branch, but had 
probably been unfairly charged in another way. 

Some interesting facts are brought to light in con- 
nection with the prevalent practice of remunerating 
stores managers and salesmen partly by commission 
on the sales effected by them. A useful aid in induc- 
ing sales is an attractive show room with an abund- 
ance of goods of the right sort displayed. But a point 
that is often overlooked is the inclination of an 
enthusiastic salesman to overstock his show room, 
not realising the amount of idle capital thereby repre- 
sented. Considerations of this kind emphasise the 
necessity for an efficient control of stocks. 

A number of problems confront the official in charge, 
and his decisions may have a far-reaching effect on 
the prosperity of the firm. For example, he must 
determine the volume of stocks to be carried, and this 
must be explored from different angles, such as the 
rapidity pf turnover, the keeping quality of the goods 
sold, and the range of articles handled. This and many 
other kindred problems are set out in this book. 

Altogether the subject has been treated in a broad, 
systematic, and logical manner, and the volume 
should serve as a very useful guide to any manu- 
facturer who wishes efficiently to organise his 
stores, and all engineers who read this book 
should derive considerable help from it and an 
appreciation of the necessity for running this - part 
of the business on modern lines. 
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THE LEA RecorRDER Company, LTD. 


NEW form of apparatus for the control of storm 
41 water flows into sewage works was shown by the 
Lea Recorder Company, Ltd., of Cornbrook Park- 
road, Manchester, 15. Its essential features are 
shown in the diagram, Fig. 21. 

In sewage schemes it is usual to make arrangements 
that should the flow exceed, say, three times the usual 
amount the surplus is diverted over a weir to run away 
freely, while the remainder goes on to the treatment 
tanks. In this way the tanks are saved from flooding 
and their activation maintained. Simple weirs 





are not, however, a really effective protection, so the 
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coagulants. ‘This type of apparatus is employed 
for adding under pressure sulphate of alumina and 
alkalis, such as lime, sodium, aluminate, and soda 
forthecorrectionofpH. Agaseouschlorinating appara- 
tus was shown for the measurement and addition of 
chlorine gas for the sterilisation of drinking water 
supplies, swimming pool water, and the prevention 
of algoid growths. A small ozoniser was in opera- 
tion, and the effect of this method of sterilisation 
was Clearly demonstrated, while there was a range of 
domestic softener models, the larger of which are 
suitable for installation in small hotels, sanatoriums, 
&e. 

The automatic filter shown in Fig. 22 
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FiG. 21—AUTOMATIC STORM WATER [CONTROL GEAR FOR SEWAGE PLANTS—LEA 


Lea Company has devised an arrangement in which 
a penstock in the flume is operated by an electric 
motor controlled by one of their flow recorders. 
These recorders are familiar to our readers, and the 
lay-out of the plant will be readily grasped from the 
illustration. When the flow increases beyond any 
predetermined amount the penstock is adjusted so 
that regardless of the head on the upstream side no 
more than the desired amount of water passes. 

There were on the stand a number of other flow 
and level recorders, some with electrical distance 
transmitters. 


THE PEeRMuTIT Company, Lp. 


new title our old friends ‘ United 
Water Softeners, Ltd.,” of Gunnersbury-avenue, 
Chiswick, London, W.4, were showing several 


Under this 





forms of water-treating plant, some of which have 





pressure type and is cleansed by means of an air scour 
and reverse flow of water. All the necessary opera- 
tions are carried out entirely automatically, so that 
constant attendance is not necessary. 

The multi-port controller embodies a new principle 
in valve design. It uses a flat, composition-faced 
distributing slide or disc, which, while in contact 
with a stationary bronze port plate, is rotated from 
one position to another. Raw water is admitted to 
the top of the disc and flows through a port in the 
dise to a port plate opening. 

The water leaving the filter passes through a 
slot in the contact surface of the disc to the outlet. 
The inlet pressure on top of the dise holds the valve 
dise firmly against the port plate. The action of 


the valve is smooth, since the nature of the materials 
used makes it impossible for the valve to corrode or 
pressure 


stick. Throttling and undue losses are 











FIG. 22—SINGLE VALVE PRESSURE FILTERS—PERMUTIT 


Leen quite recently dealt with in these columns. 
There was, however, a new automatically operated 
and controlled pressure filter, the design of which is 
such that filters can be either washed by means of a 
combination air scour, followed by wash water, or 
by means of a high-velocity wash. The automatic 
controllers are designed to permit a battery of filters 
to be operated, washed, started, and stopped, so 
that they are applicable to installations where 
attendance is difficult or infrequent. There was 
also a Permutit Venturi chemical measuring and 
proportioning apparatus for the addition of 





avoided by making all port openings and passages 
within the valve have a cross-sectional area at least 
equal to the sectional area of the connected piping. 

The port plate is rotated by a completely housed 
worm gear reduction unit which assures a slow, 
steady rate of rotation, thus providing a gradual 
increase and decrease in the rate of flow at the start 
and end of each operation. This prevents the action 
of water hammer and protects the sand and support- 
ing underbeds and pipe lines from any shocks, 

For installations where the period between cleansing 
is fixed for a definite period an electric time switch 





is provided which is adjustable to any period ; 
alternatively, when the period between cleansing 
is controlled by differential pressure the frequency 
of cleansing can be adjusted to suit the quality of 
the water being filtered, and the character of filtering 
film produced. Thus, in the latter case, in dealing 
with a water producing a strong heavy floc, the 
differential head control can be set at a higher figure 
than that of a water producing a flimsy floc. 

Where a battery of automatic filters is provided 
provision is made to wash each unit in rotation, 
and the period of washing of each filter may be 
individually set. When desired, provision can be 
made for by-passing the filter for a set period after 
washing during the formation of the filtering film. 

The automatic control puts into operation an 
electrically operated compressor to provide the air 
for scouring at the correct point in the sequence of 
operation and for the precise period. 


HoutMAN BROTHERS, Ltp. 


Among the air compressors and pneumatic 
machinery exhibited by Holman Brothers, Ltd., of 
Camborne, Cornwall, the most important machine 
was the compressor shown in Fig. 23. It is of the 
two-stage type and has a capacity of 612 cubic 

















FiG. 23—-TWOoO-STAGE AIR COMPRESSOR—HOLMAN 


feet per minute when running at 720 r.p.m. The 
piston diameters are 12in. and 9in., and the stroke 
6hin. 

The first stage of compression takes place in the 
upper end of each cylinder, and the second stage in 
the annular space surrounding the reduced lower 
portion of the two-diameter piston. Between stages 
heat is extracted from the air during its passage 
through the gilled tubes of the three intercooler 
elements, which, secured to the cylinder, are enclosed 
by a rectangular cover. Water is circulated first 
through the intercooler and then through the jackets 
of cylinder and cylinder cover. The valves are of 
the multi-port disc type, each being retained in 
its own chamber by a lantern ring. 

Unloading is effected by the holding open of the 
L.P. and H.P. suction valves. A separate pilot 
is provided for each cylinder to give step unloading. 
The bearings are lubricated by oil under pressure 
from a pump, whilst a mechanical sight-feed lubri- 
eator supplies the upper cylinders with oil. Gauges 
showing the air pressure in the intercooler and 
receiver and the oil pressure are mounted on a dash- 
board over the intercooler. Air filters are fitted to 
the inlet, thermometers at inlet and outlet of the 
intercooler and at the final delivery outlet, and a 
safety valve on the delivery passage from the L.P. 
cylinder. 


PETTERS Lrp., YEOVIL. 


The Petter internal combustion engine has become 
so familiar that it is not necessary to describe it in 
detail, but it will be appreciated that no exhibition 
of this kind would be complete without some repre- 
sentative examples. 

There were on this firm’s stand sets of 1}-3 and 
5 H.P., which were running on petrol or paraffin, and 
had ball or roller bearings for the main running parts. 
Small oil engines were represented by a 5 B.H.P. 
single-cylinder and a 20 B.H.P. twin-cylinder set. 
These engines can be started directly by hand without 
any special help in the way of heating lamps or 
ignition devices. 

Three sizes of the air-cooled engines manufactured 
by this firm were shown, namely, the 2, 4, and 6/8 
B.H.P. sizes. These engines, of the four-stroke cycle 
type, are made in single and twin-cylinder units. 
An interesting feature is the system of cooling which 
is effected by means of a centrifugal fily-wheel 
impeller, the flow of air from which is directed on 
to the deeply finned cylinders and head. As no water 
jackets or hoppers are required, there is no risk of 
injury from frost or through failure to replenish with 
water. Two power shafts are fitted, one of which 
rotates at engine speed and is extended for direct 
coupling, while the other rotates at half engine speed 
and is intended for belt or chain drive. Both shafts 
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can be used at the same time if required. Starting 
is effected easily by hand and ignition is by high- 
tension magneto. Lubrication is force fed to all 
parts from a cam shaft-operated pump. 


AVELING-BakFORD, LID. 
‘Two new machines were shown by Aveling-Barford 
of Grantham, and are illustrated in Figs. 24 and 25. 
The first is a front dumping wagon with a capacity 





The exhibits consisted of one LM _ two-cylinder 
four-stroke engine developing 16-20 B.H.P. at 
1000-1250 r.p.m., and one LM_ single-cylinder 
four-stroke unit developmg 8 B.H.P. at 1000 
r.p.m., and, as shown in Fig. 27, direct coupled 
to a Gwynne centrifugal pump. The capacity 
of this pump is 350 gallons per minute against a total 
head of 35ft. The unit, as shown, was mounted on a 





four-wheeled chassis, complete with hand towing 


45/52 B.H.P., a four-cylinder developing 60/70 B.H.P., 
a five-cylinder developing 75/87 B.H.P., a six-cylinder 
developing 90/105 B.H.P., and an _ eight-cylinder 
developing 120/140 B.H.P. The bores and strokes of 
these engines are all 135 mm. by 200 mm., and the 
normal revolutions per minute 800/1000; 0-46 Ib. 
per B.H.P. hour is given as the fuel consumption. 
The Benz fuel injection system has been adopted, 
each cylinder having its own C.A.V. pump and spring- 











FIG. 24—FRONT DUMPING WAGON—AVELING 


of 24 cubic yards, which, as will be seen, is mounted 
on wheels with pneumatic tires. The wheels are 
spaced widely apart, so that the skip snugs down 
between them and gives a low centre of gravity, and 
the plate work is so shaped that there is little likeli- 
hood of sticky material becoming packed in corners. 
Normally, the skip will dump its load under the 
action of gravity, but should the loading be such that 
this will not take place, it can be assisted by the torque 
reaction of one of the brakes. The power unit is a 
Fordson four-cylinder petrol engine with cylinders 
4hin. by din. 

The roller (see Fig. 25) was also a new exhibit, 
and is of 4 tons weight, but a 5-ton size is also made. 
It is driven by a two-cylinder vertical oil engine 
of 163 B.H.P., which runs at 1100 r.p.m. The gear- 
box provides two speeds of 14 and 3 miles per hour in 
each direction, and gives enough power to climb any 
reasonable gradient. There are two clutches, one for 
ahead and the other for astern, so that the change is 
effected smoothly and quickly. Both back and front 
rolls are of steel plate. The rolling width of the 
machine is 4ft. 84in. The front rolls are 3ft. O}in. 
diameter by 3ft. wide, whilst the rear rolls are 
3ft. 7fin. diameter by lft. 3in. wide. Both sides of 
the roller are clear for edge rolling. The underslung 
forecarriage is spring-mounted. Four-pinion differ- 
ential gear is a standard fitting. The machine is 
equipped with two brakes. 

Another new exhibit on the stand was an 8-ton steam 
roller. This machine is powered by a single-cylinder 
piston valve engine of 12 H.P. at 250 r.p.m., and is 
geared for two road speeds. Thevrear rolls are 4ft. 8in. 
in diameter by Ift. 2in. wide, whilst the front roll is 
3ft. in diameter by 3ft. 4in. wide, giving an effective 
rolling width of 5ft. 4in. Differential gear is fitted 
as standard. This type of steam roller is also built in 
weights up to 12 tons. 


J. AND H. McLaren, Lrp. 


The firm of J. and H. McLaren, Ltd., of Midland 
Engine Works, Leeds, 10, was exhibiting examples 
of the LM and MDB ranges of oil engines. 











FiG. 25—4- TON 


bar and steering gear. A fuel tank is provided. The 
LM type engine is also manufactured in a range 
from 16 to 60 B.H.P. as a two, four, or six- 
cylinder unit, all of which have the same bore 
and stroke of 105 mm. by 150 mm., and run at 
1900/1250 r.p.m. Also on exhibition were two 














Fic. 26—30/35 B.H.P. Ol ENGINE—MCLAREN 


examples of the MDB type engine. One was a 
four-cylinder unit developing 60/70 B.H.P. at 800/1000 
r.p.m. The other, which is illustrated in Fig. 26, 
was a two-cylinder engine developing 30/35 B.H.P. 
at 800/1000 r.p.m. This is the smallest of the MDB 


range, which covers a_ three-cylinder developing 














OlL ENGINE DRIVEN ROLLER—AVELING 


loaded atomiser. The governor, of the spring-loaded 
centrifugal type, is fitted and supplemented by a 
speed varying device. Push-rod operated overhead 
valves, having renewable phosphor bronze valve 
guides, are fitted in the separate cylinder heads, in 
which are also fitted the ignition chambers with their 
funnel-shaped liners. An easily removable cover is 
placed over the valve gear. Detachable wet type 
cylinder liners of special cast iron are used. Five- 
ring pistons carry case-hardened ground steel gudgeon 
pins, which have phosphor bronze bushes for the 
H section forged steel connecting-rods. The big ends 
have brass bushes lined with white metal. The main 
bearings are fitted between each crank on the high- 
tensile nickel-steel crankshaft, which is a single 
forging of extra large diameter. A force feed lubri- 
cation system to all moving parts is operated by a 
large capacity oil pump, fitted in the cast iron sump. 
Pump water circulation is provided, the atomiser 
as well as the cylinder jacket and head being cooled. 
The. two-cylinder engine shown is started by hand. 
The larger models can be fitted either with air starting 
or with petrol engine starting gear. As an alternative, 
electric starters can be fitted. This engine is par- 
ticularly adapted for industrial use for continuous 
duty, and has proved successful for locomotive 
operation. 


E. BoyDELL AND Co., LTD. 


A new type of Muir-Hill dumping truck, which 
is illustrated by Fig. 28, was shown by E. Boydell 
and Co., Ltd., of Elsinore-road, Old Trafford, 
Manchester, 16. 

As will be gathered from the illustration, it is 
of the front-tipping type and is carried on pneumatic 
tires back and front. It is claimed for this machine 
that it can be run at much greater speeds over rough 
ground than has hitherto been expected of such 
vehicles, and that it will not “‘ nose-dive ’’ even on 
a gradient of 1 in 2. The engine, gear-box, &c., 
form a unit in themselves, and can be readily lifted 
out for overhaul. The gear-box has four speeds 
and the clutch is of the dry-plate type. 








FIG. 27—SINGLE-CYLINDER OIL ENGINE AND PUMP—MCLAREN 


FiG, 28—DUMPING 


TRUCK—BOYDELL 
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The skip, which has a capacity of 24 cubic yaads, 
has a false bottom attached to the back by chains, 
so that when the load is tipped out this bottom 
swings forward and clears out any sticky material. 
it settles back on to its seating by itself when the 
skip recovers. There is, of course, a fixed bottom 
below to make the skip water-tight. 

ROBERT BROADBENT AND Son, Lrp. 

Stone-crushing and preparing machines of several 
kinds were exhibited by Robert Broadbent and Son, 
Ltd., of Phcenix Ironworks, Stalybridge. They 
included a l6in. by 5in. chipping breaker and a 
counterbalanced oscillating screen. 

The chipping breaker is of the jaw type and is 
driven by a pitman and double toggles. The jaw 





the balancing deck, in inverse ratio to their weights ; 
the heavier side bars have therefore less travel 
than the screen deck. The screening deck reciprocates 
at right angles to the supports, thus imparting the 
upward and forward movement to the material on 
the screen. i 

These screens are made with single and double 
decks up to 20ft. long, and with triple decks up to 
12ft. long. 


J. BLAKEBOROUGH AND Sons, Lrp. 


Various applications of Larner-Johnson streamline 
valves were shown on the stand taken by J. Blake- 
borough and Sons, Ltd., of Brighouse. Such appli- 
cations include discharge regulation, scour valves and 
pressure relief valves, and also, in the case of major 











FiG. 29-—STONE CRUSHING PLANT—BROADBENT 


works on a fixed lower pivot, but this pivot can be 
adjusted to determine the size of opening for the 
chippings. Renewable steel liners are provided for 
all the working parts. The jaw is held back against 
the toggles by an overhead draw-bar and _ helical 
spring which is easy of access, and a hopper is pro- 
vided for the easy feeding of the rock to be crushed. 

In the case of the counterbalanced screen there 
are two trays of wire mesh facing one another endways 
in a long frame, from which they are supported by 
Inks. A crankshaft with two throws at 180 deg. 
oscillates the trays so that the inertia of one counter- 
balances that of the other, and no appreciable 
vibration is transmitted to the framework. 

This company also makes the Blake type of stone- 
breaker in sizes up to 36in. by 24in., crushing rolls 
up to 36in. by 36in., chipping breakers and granu- 
lators. In Fig. 29 we illustrate a typical stone- 
crushing plant supplied by the firm. 


NORDBERG MANUFACTURING COMPANY. 


On the stand of the Nordberg Manufacturing 
Company, of Bush House, Aldwych, London, W.C.2, 
there was exhibited the vibrating screen illustrated 
by Fig. 30. 

This screen operates in a horizontal position, but 
on aceount of the peculiar motion given to the screen 
the material moves steadily forward. The action 
imparted to the deck gives an upward and forward 
movement, carrying the material a definite distance 
forward for each cycle of the excentric. The screen 
consists essentially of a heavy channel base carrying 
two sets of flexible supports, inclmed at an angle of 





bursts immediately downstream of the installation, 
an emergency self-closing valve. 

The accompanying engraving, Fig. 31, shows a 
section through one of these valves. It consists of a 
circular outer casing with an internal cylinder which 
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FIG. 31—LARNER - JOHNSON VALVE—BLAKEBOROUGH 


is closed at the upstream end This internal cylinder 
carries at the downstream end an axially sliding 
plunger, which closes the valve by making contact 
with a seat ring in the outlet neck of the body easing. 
The plunger is of the differential type, and in con- 














FiG. 30—VIBRATING 


30 deg., one for the screen deck and the other for 
the balancing deck or side bars, no weight whatsoever 
being carried on the bearings. At the discharge end 
of the balancing deck is mounted the drive, consisting 
of an excentric shaft carried on totally enclosed 
anti-friction bearings. This unit drives the screening 
deck through four horizontal flexible supports. 
The excentric shaft is carried on the balancing bars 
while its housing is attached to the screening deck. 
This arrangement, combined with the radial control 
exercised by the deck supports, produces a forward 
and upward motion of the deck. The throw of the 
excentric is split between the screening decK and 





SCREEN—NORDBERG 


junction with the internal cylinder, it forms two 
chambers A and B, which receive a continuous supply 
of pressure water from the valve body. The valve 
outlet is made in practice smaller than the inlet, so 
that the outlet velocity is greater—and the static 
pressure therefore less—than at the inlet, which is in 
communication with the internal chamber. If the 
pilot valve is shut therefore this pressure difference 
builds up and closes the main plunger, and so long 
as the pilot valve continues to move in this direction 
the plunger must do the same. If the pilot valve is 
opened, the pressure in the chamber A falls to that 


existing downstream, while the pressure in the 





chamber B remains unaffected, and the main plunger 
therefore opens. So long as the pilot valve is operated 
in either direction, the plunger will follow. When 
the pilot valve is stationary the plunger takes 
up such a position as to balance the hydraulic forces 
on its inner and outer faces, and remains there 
motionless. 

Various advantages are claimed for this type of 
valve. The valve is streamline at all stages of opening, 
thereby reducing loss of head to a minimum and 
eliminating erosion and vibration. For these reasons 
the valve is suitable for high-velocity flows, and for 
throttling. All the parts are circular in shape, which 
enables the discharge to be calculated accurately, 
and which is also a good shape for resisting internal 
pressure and distortion. Further, the plunger is 
hydraulically balanced at all open positions, except 
when it is actually moving. The movement of the 
main plunger is brought about by hydraulic pressure 
—the only manual force necessary is that to 
move the pilot valve. There is no sliding of one face 
over another, and therefore wear does not take place 
rapidly under heavy loads and water-tightness is 
maintained. 

Various sizes and types of this valve were shown 
on the stand at the Exhibition, including a large 
valve arranged with a fully automatic emergency 
closing-down gear, which operates when the pressure 
of water on the downstream ‘side of the installation 
falls through a burst or other cause. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
POWER STATION LOAD FACTOR AND 
EFFICIENCY. 

Sir,—In some recent articles Mr. R. H, Parsons has 
shown that the analysis of power station statistics of 
output, load factor, and fuel (or heat) consumption 
indicate no regular or general relation between load factor 
and thermal efficiency. 

The well-known expression for the heat consumption of 
a given unit of generating plant—-boiler, turbine, generator, 
and auxiliaries—for some unit time, such as an eight-hour 
shift, is 

H=A+B K, 
where H stands for total heat consumption, A for the no- 
load consumption of the unit, B the consumption per kWh 
generated, and K the output in kWh, all for the unit time. 
The constant quantity A may be regarded as the total of 
the losses involved in keeping the set running, which are 
independent of the load; B includes losses which vary 
with the load ; it is not strictly a constant, but is usually 
found to be nearly enough constant to be regarded as a 
characteristic of the particular plant. Hence the heat 
consumption per kWh for a particular run is 
H/K=A/K+B. 

This expression does not involve directly the load factor 
of the output, defined as the ratio of the actual output 
during the run to the maximum load in kW multiplied by 
the duration of the run in hours. 

The K of the equation is the product of the maximum 
load and the load factor characterising the output ; but 
those two factors may have any possible pairs of reciprocal 
values which give that product. If one of the factors is 
fixed, K is proportional to the other ; hence if instead of 
the actual maximum load the rated capacity of the plant 
is taken, K becomes directly proportional to the load 
factor on that basis; that is, to the ‘ running plant load 
factor.”’ The equation so modified hecomes 

H/kWh=A/ML+B, 
where M stands for the rated capacity of the plant and I. 
for the load factor; L is K/MXhours run, or average 
load/M, during the run. 

This gives a direct relation between the overall efficiency 
during a run and the “running plant load factor” as 
defined. 

That load factor as applying to a power station is a 
criterion of the degree to which the amount of running 
plant has been matched to the loads upon the station, one 
of the objects of good station management. The degree 
of success achieved depends in part upon the day-by-day 
(or even hour-by-hour) accuracy of the forecast of the load 
to be provided for. 

The overall consumption of a unit of plant includes the 
consumption in making ready to take the load. If that 
consumption is a constant for each run of the plant the 
overall consumption per kWh, other things being equal, 
depends in part upon the duration of the runs ; if the runs 
are short the consumption per kWh will be larger than if 
the runs are long; the same average load being assumed. 

Tn the operation of a station equipped with a number of 
units of plant having identical efficiency characteristics 
the running efficiency of the station will have about the 
same relation to the running plant load factor of the 
station as a whole as that of the several units, but the heat 
consumption over a given period will be affected by the 
number of times a plant has had to be made ready to be 
put on load. The principal items in the ‘‘ making ready ” 
consumption are raising steam from cold and banking 
losses. These may vary widely in different periods, weeks, 
months, or years; they are not directly affected by the 
load factor of the output, but they are affected by the 
amplitude and frequency of the load fluctuations. The 
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day-by-day regularity or irregularity of the load curve is 
important. 

‘To take extreme cases, a base load station working at a 
constant load (7.¢., at 100 per cent. load factor of output) 
can possibly run its sets of plant also at 100 per cent. load 
factor based upon the most economical load of each set, 
which may be regarded as at 100 per cent. running plant 
load factor. If it has to keep some reserve plant in motion 

or under steam—the station running plant load factor 
will be less. 

The utilisation factor of the station as a whole will be 
still lower because some of its installed capacity has to be 
laid off for inspection and overhaul from time to time. 
Utilisation factor ’’ has a bearing upon capital charges 
per kWh of output, rather than upon running costs or 
thermal efficiency. But the periodical laying off and the 
subsequent raising steam from cold and running up 
turbines involve additions to the consumption in some 
proportion to the frequency and magnitude of such opera- 
tions, and add so much to the consumption divisible 
among the kWh generated, not related to the load factor, 
however defined. 

At the other extreme is a stand-by station to which is 
allocated the duty of being ready at any time—-or at 
certain times—-to carry a certain load, if required to do so. 
The heat consumption in such a station will be largely 
determined by the load for which it has to be prepared 
and the duration of such condition of readiness; the 
overall consumption per kWh of output will have no 
definite relation to the load factor of the output. 

Intermediate conditions are those of a station on a 
variable load; it may be one to which is allocated the 
funetion of taking the peak load or of regulating the 
frequency of an interconnected system, or it may be the 
only station serving an area of supply. 

The relation between the load factor of the output and 
the overall efficiency may clearly vary within wide ranges. 
For the same value of the load factor it may be quite 
different. It may be quite different in the same station at 
different periods for the same load factor and output if 
these result from different shapes of load curves. 

Hence it is not very likely that the annual thermal 
efficiencies of different stations will show any general 
relation to their load factors. Nor is it likely that these 
data for successive years of one station will yield similar 
values unless all the conditions, plant in use, load character- 
isties, &c., remain more uniform than is usually the case. 

But quite useful information can be gleaned by com- 
paring the heat consumption and outputs for shorter 
periods. For example, a curve of heat consumption 
against output for every week of a year will usually 
approximate to the form 

H=A-+ 
A in that case being the average “* no-load ’’ consumption 
per week. The straight line will be a ‘* best line” among 
the points. The position of the points above or below 
the line will indicate the weeks in which the consumption 
has been above or below the average ; examination of the 
load curves and the running log sheets for such off-the-line 
weeks will probably show the reasons. Closer analysis 
can be effected by plotting the consumption /output points 
for groups of weeks of about equal outputs. The line for 
the year evidently gives “‘ statistical average "’ values for 
A and B. 

In several cases which the writer has had to examine it 
has been evident that the running plant load factor has a 
large effect upon the overall efficiency. The A term of the 
equation to the line for different groups of weeks has often 
a close relation to the maximum loads experienced during 
those periods. The analysis may yield useful information 
about the most efficient running régime to meet a given 
load curve. It may prove that it is more economical to 
keep a large set running across a ‘ valley ’’ of the load 
curve than to change to a smaller set and back again to 
the larger set on the rise. The width, i.e., the duration, of 
the valley is the main determining condition. Similarly, 
is it more economical to bank boiler fires during light 
loads, or to let them go out and fire up again as the load 
comes on? Questions of these kinds can be answered 
from analysis of the data without going to the trouble and 
expense of special tests, which course may not be prac- 


BK, 


ticable. 

This is not an essay on the efficient management of 
power stations, but it may show that useful guidance can 
be obtained from the analysis of the data usually recorded. 

The ‘ utilisation factor ” of a station, the annual output 
divided by the rated capacity of the station—kWh/kW 
capacity— gives the equivalent number of hours of running 
at full-rated capacity, and is a measure of the capital 
charges per kWh generated ; that utilisation factor would 
only be identical with the load factor of the output if the 
maximum load of the year were equal to the station rated 
capacity, which would mean that the station had run for 
the duration of that maximum load without spare plant ; 
not a usual condition, although it may obtain in a station 
on an interconnected system, the reserve being then in 
some other station. H. M. SAYErRs. 
Beckenham, Kent, November 9th. 


Sir, --The summary by Mr. Sayers of the articles which 
appeared in your issues of May 28th and September 10th 
last is rather too concise to give a just idea of their con- 
tents. The earlier article showed, by the analysis of the 
actual performances of a large number of power stations, 
that the effect of load factor upon efficiency was probably 
extremely small, while in the latter article the investiga- 
tion was carried further and a rational formula derived 
for the relationship between the heat consumption, load 
factor, and output of any power station. 





The idea of “ running plant load factor,” defined by Mr. 
Sayers as the ratio of the output to the rated capacity of 
the plant in service, is, of course, not a new one, although 
the term is usually confined to the engine-room machinery 
only. The writer remembers having seen in a power station 
over thirty years ago, daily load curves with the capacity 
of the units in service plotted on the same chart, to serve 
as a guide to the operators on the corresponding day of 
the following week. The ratio of the area under the load 
curve to the area under the stepped line of machine 
capacity was obviously the running machine load factor. 

Even when limited to the running machinery, the 
R.P.L.F. has no definite relationship with the engine-room 
efficiency, for the factor would have the same value 
whether a given portion of the load were carried by one 
large machine or two smaller machines of the same 
aggregate capacity, whereas the difference in efficiency 
might be considerable. 

If we try to correlate the R.P.L.F. with the efficiency 
of the whole station the difficulties are even greater, for 
in such a case we have to take the boiler plant into account 
as well as the running machinery. Now the boilers in 
general are all working in parallel and the times at which 
individual units are put on the line and taken out of 
service will hardly ever coincide with the starting up and 
shutting down of the equivalent turbine capacity. 

The apparent impossibility of giving any precise mean- 
ing to the term “ running plant load factor ’’ when con- 
sidering the performance of a station as a whole has no 
doubt been responsible for the neglect of the idea under- 
lying the term. Before such a factor can be employed 
in any practical caleulation it must be possible to assign 
a definite numerical value to it, and there should also be a 
general agreement amongst engineers as to how this 
value is to be computed. The R.P.L.F. seems to fail in 
both these respects, and since, as shown above, even when 
used in its restricted sense, it is not necessarily related to 
the efficiency of the plant concerned, it would be interesting 
to know exactly how Mr. Sayers computed it in the cases 
when he found it to have a large effect upon the overall 
eff cienvy. 

It is gratifying to note Mr. Sayers’ approval of the plan 
of plotting heat consumption against output for equal 
periods of time, and thus vbtaining the characteristic line 
for the station. This is a practice which the writer has 
advocated for many years, as the line constitutes a most 
valuable criterion of operating efficiency. As Mr. Sayers 
says, it affords a direct and immediate answer to such 
questions as which machines to run for particular load 
conditions, and whether or not boilers should be panked 
when not needed. It also enables the value of any new 
class of coal to be determined in the simplest possible 
manner. R. H. Parsons. 
London, November 16th. 


NOISE. 

Sir,—The attention of your readers has probably 
been arrested by the quotation in your leading article 
of a sentence without its context from Dr. Davis’ book. 
Here is an interesting statement of the energy equivalent 
of a noise which may be capable of clarification by the 
author. Can the source of sound of painful loudness, 
equivalent to energy expenditure at the 5 H.P. rate, be 
identified by reference to known noises ? 

Is it approximately the equivalent of, for example, 
a steam whistle, fog siren, or powerful electric Klaxon, 
or other noise-producing apparatus in common use ? 
Is the statement based upon experimental investigation 
of power expenditure in noise production, or upon calcula- 
tion, and is the phons/H P relation established ? 

In my youthful days my exuberance in criticism of 
machinery noise in connection with design was checked 
by a beloved chief who informed me that a “...of a 
lot of noise could be had for twopence,” but this reference 
to a 5 H.P. disturbance revives doubts as to the net cost 
or price of noise. Will Dr. Davis say if he, or others 
within his knowledge, have made quantitative experi- 
ments, for although the heat equivalent of steam or air 
blowing of whistles and sirens and other mechanism may 
be well known, the relation to quantity of noise is, I 
believe, undefined. To conceal my ignorance I subscribe 








myself Sonvs. 
November 22nd. 
Holidays with Pay. 
Tue National Federation of Colliery Enginemen, 


Boilermen and Mechanics, appeared before a recent sitting 
of the Government Holidays with Pay Committee, Lord 
Amulree presiding. Mr. J. Shirkie was the Federation’s 
representative. ‘‘ We urge that this is a question that 
should not be left to the discretion of the employers, but 
that there should be legislation,” said the Federation, 
which asked for a fourteen-day consecutive holiday for 
this class of worker. The Federation pointed out that the 
great majority of its members worked continuous shifts, 
and seven days per week the whole year round, and there 
was no provision at present whereby they received any 
break in the nature of holidays. Generally speaking, the 
wage received for a full week’s work was not sufficient to 
leave anything for them to take a holiday, with the result 
that they were continually at work every day of the year. 
The Federation was convinced that the granting of a paid 
holiday would not in the long run be a loss to the employer 
or to the industry, as the result must inevitably be increased 
efficiency and less loss of time through sickness. In answer 
to Lord Amulree, Mr. Stirkie said that up to twenty years 
ago colliery enginemen and mechanics had to work twelve 





hours a day. From the very nature of the work, the men 
had to be on duty for drawing and pumping whether the 
pit was idle or not. They must work 365 days a year. 
Witness added that the Federation had had the matter 
of paid holidays under consideration for a long time, but 
it had not actually made any application for them. There 
were, he said, about 18,000 enginemen and mechanics in 
the industry. Questioned by M-. W. D. Ross, Mr. Shirkie 
said that the men in this section of the mining industry 
were not well paid. Winding enginemen got from 10s. to 
lls. per day, and others from 7s. 6d. to 8s. They did not 
get extra money for working through the holidays. 

The National Federation of Colliery Firemen’s 
Examiners’ and Deputies’ Association of Great Britain 
gave evidence through Mr. W. T. Miller (President), 
and Mr. W. Frowen. The Federation stated that only 
three out of seventeen constituent associations did not 
receive holidays with pay, namely, Scotland, Cumberland, 
and Durham. The Federation was of the opinion that 
holidays with pay for mine-workers generally was long 
overdue, and, as regarded its own class, pointed out that 
the call upon them through mechanisation and consequent 
speeding up was already taking its toll. The Federation 
expressed an inclination towards a contributory scheme, 
but was emphatic that under no circumstances should 
any workman or official be permitted to draw a wage in 
lieu of holidays, neither should it be possible for either 
workman or official to work double time to fill any vacancy 
during the absence on holidays of another workman or 
official. The Federation covered about 14,000 members. 

The Mining Association of Great Britain offered evidence 
through Mr. W. A. Lee (Secretary), who said that whilst 
in every district the owners viewed sympathetically the 
idea of embodying in agreements regulating wages and 
conditions of employment, provisions establishing holidays 
with pay, they offered the strongest opposition to any 
proposals for dealing with the subject by statutory enact- 
ment. 

“Considering the very large number of knotty 
peoblems which arise in obtaining an equitable basis for 
all engineering workers, it is, I believe, eminently desirable 
for each and every trade, through its organisation dealing 
with matters of employment, to thrash out for themselves 
a scheme for their particular conditions,” said Mr. Louis 
Smith, M.P. for the Hallam Division of Sheffield, at a 
sitting of the Government Holidays with Pay Committee 
at the Ministry of Labour on November 17th, Lord Amulree 
presiding. Mr. Louis Smith said he had had long experience 
in the management of engineering works, and in August 
last the Engineering and Allied Employers’ Federation 
agreed with the various trade unions concerned to include 
the payment for a week’s holiday in the new wages agree- 
ment, and this will take effect from the holiday period of 
1938. “As I am strongly in favour of all wage earners 
being given this week’s holiday with pay,’’ continued Mr. 
Louis Smith, “I would respectfully submit that the 
procedure most likely to bring about a harmonious solution 
of the problem would be for the Government to bring in a 
Bill making it compulsory that after, say, a period of 
twelve months from the date of its passing into law all 
wage earners in industry shall have granted to them as 
part of their wages agreement a week’s holiday with pay. 
and give powers to the Minister of Labour to decide 
whether the particular scheme put up to him by the 
various trades in the country meets his requirements. 
Any employer who does not submit a scheme during the 
twelve months allowed would then be compelled to adopt 
a scheme laid down for him by the Minister. As I have 
for many years realised that a short break from toil is a 
great boon to any individual, without which physical © 
fitness is likely to depreciate, and as many have been 
unable to take a holiday from lack of funds, I am con- 
vineed that this is an item in working conditions that 
demands early attention.” 

Wing-Commander J. A. Cecil Wright, chairman 
managing director of the firm of Warne, Wright 
Rowland, Ltd., metal thread screw manufacturers, said 
the Metal Thread Screw Manufacturers’ Association, who 
generally followed the Engineering and Allied Employers’ 
Federation in the matter of regulations and wages, had, 
as an alternative to the latter’s offer of one week’s holiday 
at the appropriate day time rate plus time workers’ 
national bonus, put forward to their members a voluntary 
scheme which he had instituted at his own works in 
August, 1936, which had proved very popular and a 
great success, so much so that they hoped to continue it 
as a regular part of their business policy. The scheme was 
that each adult male over twenty-one years left with the 
firm as savings 8d. per week, to which the firm added 
ls. 4d. As wages were paid out fifty-one times in each 
year, this meant that there would accumulate an amount 
sufficient to pay 8s. 6d. per day for twelve days holidays, 
i.e., two days at Christmas, Easter, and Whitsun respec- 
tively, and six other days to include the August holidays. 
Of this 8s. 6d. per day, the individual would have con- 
tributed 2s. 10d. and the firm 5s. 8d. Similarly, adult 
female workers over twenty-one saved 4d., the firm adding 
8d., and received 4s. 3d. per day ; female workers between 
eighteen and twenty-one saved 3d., to which was added 
6d., receiving 3s. 2}d. per day ; and all juveniles, male or 
female, under eighteen years, saved 2d., to which was 
added 4d., receiving 2s. 14d. per day. Eligibility for the 
firm’s contribution was six months’ continuous service, 
and anyone leaving or being discharged lost the firm s 
contribution and merely withdrew his own contributions 
on leaving. The workpeople considered this the better 
scheme, as they had something coming to them each 
holiday period, which was particularly helpful to the 
lowest-paid grades, who were most affected by stoppazes 
without pay. Commander Wright said the scheme had 
resulted in a fine spirit of co-operation in the works, and 
the best class workers especially were well worth their 
holiday pay. 

The Malleable Ironfounders’ Association gave evidence 
before the Committee in private. 


and 
and 








New Woritp Lanp Speep Recorp.—On Friday, 
November 19th, a new world land speed record was set 
up on the Bonneville Salt Flats by Captain G. E. T. 
Eyston in his twin-engined 2350 H.P. racing car. He 
lowered the measured kilometre twice at an average speed 
of 312-20 miles an hour. 
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Extensions to the General Electric 
Company’s Witton Works. 


MVHE Witton works of the General Electric Com- 
pany present to the visitor many aspects of electrical 
manufacture. Since production began there the com- 
panv’s activities have increased enormously. Its products 
now range from such things as large turbo-alternators, 
rolling mill and colliery winder motors, to dry batteries. 
Established in 1902, the original works consisted of engi- 
neering, carbon, and conduit departments. Owing partly 
to extensions to the engineering works and partly to the 
establishment of a new and specialised department for 
the production of the smaller machines, facilities for the 
construction of heavy plant had been greatly increased 
by 1914. Other extensions were devoted at this time to 
switchgear and arc lamps, which were then in vogue. To 
meet the national emergency created by the war the 
carbon works were, as we then reported, considerably 
enlarged. 
Shortly after the declaration of peace the company 
embarked upon a scheme of great magnitude. Within 





neering works, thus again increasing the space reserved 
for the manufacture of heavy plant. The central stores 
and battery works have also been considerably extended. 
For the second time within a short span of years the 
manufacturing resources of Witton have been doubled. 
The floor space area now available for manufacture, 
development activities and administrative purposes 
amounts to 70 acres. 

Representatives of the technical Press were recently 
invited to Witton to inspect the most recent extensions. 
In groups of shops in the carbon works batteries have been 


manufactured at Witton for many years, and by reason of 


increased demand a new and thoroughly up-to-date 
factory was built in 1933 for the production of wireless, 
flash lamp, and torch batteries. Soon after its establish- 
ment the factory was meeting a demand in excess of its 
estimated capacity, and in 1934 the manufacturing space 
had to be doubled. At present the output of battery cells 
reaches millions per week. The new works also produces 








carefully chosen for the particular battery duty. Many 
different types of depolarisers have to be mixed, and the 
constituents not only have to be accurately weighed and 
mixed until they are homogeneous, but also have to be 
damped to the required consistency. 

After the dollies have been formed on the automatic 
presses and inspected by the operatives, they pass on to 
moving belts through a series of slots in the dividing wall 
separating the press shop from the main shop. The 
dividing wall keeps the main shop clean and free from the 
floating black powders inseparable from the processes in 
the mixing and press shops. 

When the dollies have been wrapped in muslin on the 
automatic wrapping machines they are loaded into wooden 
trays with perforated bottoms to permit the entrance of a 
special electrolyte from the steeping bath in which the 
trays are placed. Next the complete dollies, saturated with 
electrolyte, are inserted into zinc cups, which are fed to 
automatic machines from an overhead bridge. After 
these machines have placed an insulating disc in the 
bottom of each cup to centralise the dolly, the correct 
amount of electrolyte is pumped in. The units 
formed after inserting the dollies in the cups are then 
automatically ‘* cooked,” which transforms the liquid 
electrolyte into a jelly. 

Batches of complete cells, as they are now called, 
are delivered at the end of the machine, and it is at this 
stage that the individual cells are first capable of producing 
a voltage. The cells then pass through a machine which 
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FiG. 3—-MOULDED 


two or three years a main switchgear works, a standard 
motor works, and a moulded insulation works had been 
established. Two new additional blocks of buildings 
housed the administrative and development departments 
respectively, and extensions were made to the foundry, 
sinall motor works, and main engineering works. Equipped 
for the specialised production of turbo-alternators, the 
last extension was of considerable importance, for by the 
transference of the production of both turbo-alternators 
and standard industrial motors from the main engineering 
works much floor space was made available for the manu- 
facture of large machinery other than that of the turbo 
type. : 

Within a few years manufacturing resources had been 
doubled. In anticipation of the demand for E.H.T. 
transmission and distribution equipment, to meet the 
requirements of the British grid, another extensive factory 
was built and equipped with plant for the manufacture of 
switchgear for pressures up to 220 kV and 100,000 kVA 
transformers for pressures up to 132 kV. A high-tension 
testing laboratory, in which tests can be made up to 
1,000,000 volts, was provided. 

Improved trade conditions within the last few years 
have led to the establishment of a high-power testing 
laboratory, a mercury arc rectifier works, starter and con- 
troller works, motor-driven domestic appliance works, 
and a mechanised foundry. A spacious two-storey finish- 
ing factory now forms an extension to the moulded 
insulation works and a new winding bay having an area of 
over 20,000 square feet has been added to the main engi- 


INSULATION FINISHING SHOP 








Leclanché cells for the G.P.O. and other Government 
departments, as well as batteries for colliery signalling 
bells, telephones, &c. A separate department produces 
cardboard boxes and cases used for all G.E.C. batteries. 
Raw materials received at one end of the building pass 
through the necessary processes and the finished product 
is received at the other end ready for packing and dispatch. 
A single cell consists of a positive element made from a 
mixture of manganese dioxide and graphite, tightly com- 
pressed round a carbon rod. This depolarising block, 
known as a dolly, is wrapped in muslin and inserted in a 
zine cup, from which it is separated by an electrolyte 
paste, the complete unit forming a single cell. All materials 
used in manufacture have to be subjected to careful tests 
and their characteristics determined. If real efficiency is 
to be secured, regular routine tests must also be applied. 
In addition to the manganese dioxide and graphite, there 
are in the modern cell other ingredients which have 
the effect of considerably increasing the output. The life 
of a high-tension battery is now probably at least three 
times as great as it was fifteen years ago and its price has 
steadily dropped to about one-third of its level at that time. 
In the electrolyte mixing shop at one end of the building 
where the chief raw materials are received, the electrolyte 
is mixed into a creamy liquid, which is taken to storage 
vats above the level of the main shop, whence it is distri- 
buted through non-corrodible piping to the automatic 
machinery employed at a later stage in the production of 
the cells. The depolariser mixing shop is devoted entirely 
to the production of depolarising mixtures, which must be 





FiG. 4—STARTER AND CONTROLLER WORKS 


fixes the small brass caps on the top of the carbon rods 
and at the same time fits a cardboard washer into the top 
of the zine container for sealing the cell. The short 
lengths of wire for connecting adjacent cells are then 
automatically soldered on the containers. When the cells 
are used for building up high-tension wireless batteries or 
grid bias batteries smal] sockets are soldered to the con- 
tainers by hand. The individual cells are now ready for 
assembly in the cardboard boxes (Fig. 1), which have a 
separate compartment for each cell, and when the requisite 
number of cells have been inserted and connected up, a 
bitumastic compound is poured over the top of the 
battery, which has then reached the final stage of con- 
struction. The only work that remains to be done is that 
of labelling the unit and packing it ready for dispatch. 
Elaborate precautions are taken throughout the various 
processes to eliminate the use of faulty material, and the 
individual cells are tested to see that they give the proper 
voltage. 

The completed batteries are again tested before and 
after the application of the top seal, and for this last test 
they have to conform to a standard voltage and internal 
resistance. Uniformity of individual cells is, naturally, of 
great importance, for any one cell in, for example, a battery 
of eighty which make a 120-yolt battery may cause a 
failure of the whole. The fact that one cell in 100,000 is 
below the average, however, speaks well for the standard 
of uniformity that has been attained. With minor modi- 
fications the processes mentioned are utilised in the 
manufacture of torch batteries. 
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Space limitations will not allow us to consider all the 
other extensions in detail, but if there is one addition 
which calls for more attention than another it is the new 
rectifier works, illustrated on page 600. It is claimed to 
be the first self-contained works to be erected in this 
or in any other country for the production of steel-clad 
mercury are rectifiers, including the G.E.C. pumpless air- 
cooled steel-clad rectifier, to which we have often referred. 
A fair number of these rectifiers were passing through the 
works at the time of our visit, as well as water-cooled 
steel-clad units. Pumpless air-cooled steel-clad rectifiers 
are manufactured in sizes corresponding to a current range 
of 350 to 750 amperes for voltages up to 800. Single-unit 
rectifiers of this type for voltages of 1500 and 3000 can be 
made in sizes up to 1000 kW and larger sizes are in the 
course of development. Six and twelve-anode water-cooled 
rectifiers are made for load currents of 1000 amperes and 
upwards and capable of meeting all the usual commercial 
requirements at working pressures up to 4000 volts. 

Composed of an entirely separate building, the new works 
covers an area of 20,000 square feet and is built on a portion 
of the Witton estate, where there is ample room for further 
extensions. The departments comprise 4 receiving stores, 
machine tool and assembly bays, an exceptionally fine 
testing plant, dispatch department, and a sub-station 





Fic. 5—COIL WINDING AND INSULATING SHOP 


supplying the works power. Administrative and drawing- 
offices and various shops for process work are situated 
along the south-west side of the building, whilst skirting 
the north-east side of the assembly bay are other shops 
for mercury filling, leakage testing, fitting, oxy-acetylene 
and electric welding, paint spraying, and shot blasting. 

The only work associated with the construction of 
rectifiers that is not carried out in this factory is that of 
producing castings and the larger tanks for water-cooled 
rectifiers. Tanks for the small and medium-size rectifiers 
are made of sheet steel, thoroughly scaled and cleaned 
in a large shot blasting plant consisting of a metal 
chamber capable of housing the largest rectifier tank. The 
special vacuum seals for the rectifier anodes are made in a 
separate shop adjoining the assembly bay. These patented 
seals are, as is well known, a special feature of G.E.C. 
rectifiers and their development has made the pumpless 
air-cooled steel-clad rectifier possible. 

After the rectifiers have been partly assembled on 
jigs they are taken into a dustproof mercury filling room, 
where the final stages of the assembly are carried out in 
a dust-free atmosphere and where the mercury-handling 
methods employed ensure safety for the workmen. 
The anodes, also made in a separate dustproof shop, 
are assembled with the remainder of the rectifier in the 
mercury filling room. 

A large proportion of the new factory is occupied by 
the testing plant, which plays a very important part 
in rectifier production. The governing factors in the 
design and lay-out of the plant were: (1) It should 
have sufficient capacity to enable the largest units to be 
tested at loads well in excess of those likely to be met 
with in service, both as regards current and voltage ; 
(2) it should be subdivided so that development work 
at heavy outputs could proceed at the same time as 
routine testing; and (3) rapid and safe change over of 
the connections should be possible. Plant installed to 
meet these requirements includes two large motor genera- 
tor sets. Each is composed of a synchronous machine 
directly coupled to two D.C. machines and a variable- 
speed driving motor. The sets may be operated inde- 
pendently or they may be electrically coupled together. 
In the latter case the four D.C. machines may be inter- 
connected to give a continuous output of 6000 kW at 
$00, 1800, or 3600 volts. Three large rectifier trans- 
formers give a total output of 16,500 kVA, and the largest 
single unit rated at 9000 kVA is suitable for testing 
900, 1800, and 3600-volt rectifiers and inverters at full 
capacity. Besides equipments for the treatment of 
air-cooled pumpless rectifiers there are two heavy- 
current, low-voltage transformers with variable resistance 
loads and switchgear for degassing large rectifiers. 

Two switchgear galleries extend practically the whole 
length of the test room. A switchboard on one of these 
galleries enables the primary of any transformer to be 
fed from any available supply. On the other gallery 
there are forty-eight 1250-ampere bus-bars, and jumper 
connections by means of which the anode terminals 
of any transformer may be connected to any test bed. 
When changing from the degassing to the testing equip- 
ments by these means, time is saved and temporary 
wiring eliminated. All switches, cubicles, &c., are inter- 
locked to prevent danger. For auxiliary purposes there 
are small motor generator sets. A system of high and 
low vacuum pipes serves for the whole test room. One 
test bed is equipped with a large heat-insulated enclosure 
in which the ambient temperature may be controlled over 
a wide range. 








When testing rectifiers the synchronous machines 
operate as alternators, and energise the primary winding 
of the rectifier transformer, which feeds the rectifier on 
test. The D.C. output of the rectifier is fed back to the 
D.C. machines, thus circulating the bulk of the power, 
while the driving motor compensates for the losses in 
the entire system. When testing inverters, the synchronous 
machines operate as motors and the D.C. machines as 
generators. Power for the test plant is obtained from 
the works sub-station fed at 11 kV from the municipal 
supply mains. The sub-station contains two mercury 
arc rectifiers. One is water-cooled and gives a D.C. supply 
for the testing plant, and the other air-cooled and gives 
a D.C. supply to the works. 

The high-power testing laboratory was described in 
THE ENGINEER of March 13th, 1936, and does not call 
for attention here, but the present foundry is well worthy 
of a few words. Claimed to be the largest in the Midlands, 
owned by a manufacturing organisation, it covers an area 
of about 24 acres and produces castings weighing from 14 0z. 
to 25 tons. A recent large extension houses new mech- 
anised plant—Fig. 2—which produces castings weighing 
up to 40 Ib., using moulding boxes 24in. by 18in. and 7in. 
high, and enabling a varied range of castings to be manu- 
factured such as ironclad switchcases, fractional horse- 





bakelite, urea, synthetic resins, and cellulose acetate, 
made the industry considerably more important, with the 
result that an entirely self-contained works was built 
at Witton. As more space was required for larger presses, 
the works was extended, a separate department was built 
for the production of accumulator battery containers, 
and additions were made to the finishing and assembly 
shops. 

During the years 1933-35 over 25,000 square feet of 
manufacturing space were added. A new two-storey 
building completed towards the end of this year adds 
40,000 square feet of floor area to the works. The ground 
floor—Fig. 3—is devoted to the finishing processes to 
the many products manufactured in the works, and 
includes packing and dispatch departments, while on the 
second floor is a metal insert stores, assembly department, 
and a works canteen capable of seating 400 people. 

Increased demand for large switchboards and standard 
industrial starters and controllers has led during the 
last two years to several additions to the switchgear works. 
Seven bays in the main switchgear works have been 
lengthened to give more space for the assembly of control 
switchboards, switchboard type oil circuit breakers, and 
industrial switchboards and contactor panels. A new 
storey, with an area of 25,000 square feet, erected over 











power motor shells, and bearing brackets for motors up 
to 5 H.P. Fettling and dressing operations are carried 
out near the “ knock-out ”’ stations. A totally enclosed 
sand blast apparatus fed by a steel slab conveyor com- 
pletes the compact installation, affording rapid and 
orderly production. 

The equipment installed consists of two separate units, 
each comprising five pairs of moulding machines with a 
sand hopper over each machine, a mould conveyor, 
a knock-out station, and sand-preparation plant. Knock- 
out sand is passed over a magnetic pulley into the boot of 
a bucket conveyor, which takes it up to a storage hopper 
near the roof. 

From this hopper the sand falls on to a rotary feed 
table which controls the amount of sand passed out. 
Thence the sand passes to a vibration screen which 
removes all hard burnt sand and cores. The screened 
sand then falls into a puddle mixer with a controlled 
water supply, and the mixer discharges the sand on to a 
traverse belt, which conveys it across to a revivifier 
mounted at one end of a steel slab conveyor. This travels 
across the sand hoppers above the moulding machines 
and keeps them filled with sand, any overflow of which is 
passed down a chute at the other end of the plant on 
to a belt conveyor, which travels underneath the floor 
to the knock-out station, passing under grids at ground 
floor level between each pair of moulding machines. 
These grids collect all surplus moulding sand and spillage 
from the moulders, and the conveyor takes it to the knock- 
out station, where it is mixed with the knock-out sand. 
The whole cycle of operations is then repeated. For 
milling any added sand or overshot hopper sand a sand 
mill can be placed in circuit, or alternatively the mill 
can be used as a separate unit for milling facing sand. 
By closing the gates above the hoppers all the sand, 
other than that lying in the hoppers, can be passed 
through the mill, although this has not been found 
necessary since the first few weeks after starting up the 
plant. 

The cupolas are placed on that side of the building 
furthest from the knock-out stations and casting is done 
on that part of the mould conveyor adjacent to them. 
The moulding boxes are returned to the moulding 
machines on a gravity conveyor. Knock-out castings 
are placed in steel receptacles which are transported to 
the tumbler barrels or the fettlers’ benches. Immediately 
behind the knock-out stations is a slab conveyor on which 
the castings are taken to a sand-blast plant. Grinding 
wheels with underground dust-extracting channels are 
conveniently placed near the fettlers’ benches. All 
small sea sand cores are made by girl core makers, 
who work alongside one of the moulding units. 
After the cores have been dried in a continuous dryer 
they are placed on racks ready for the moulders. The 
sand is prepared in a Rotoil mixer and arrangements 
nearby are provided for drying the sand. Patterns not 
in immediate use are stored in racks on a concrete-floored 
gallery, which runs round the building. 

Within a span of twenty years the company’s moulded 
insulation works have grown to be the largest plastic 
moulding works in the country. They give employment 
to over 1000 workpeople, and a wide range of moulded 
products, including lampholders, switches, adaptors, 
plugs, bakelite fires and heaters, is produced. When 
plastic moulding began at Witton the industry was in 
its infancy. Most of the products were made from natural 
resins, rubber, and bitumens, with the addition of suitable 
fillers, but the introduction of raw materials, such as 





FiG. 6-ASSEMBLY BAY IN MOTOR DRIVEN APPLIANCE WORKS 


part of the existing works forms a separate shop devoted 
to the manufacture on quantity production lines of 
standard starters and controllers. The shop—Fig. 4— 
is 460ft. long and 60ft. wide, and is one of the largest 
individual shops at Witton. 

Another extension that has become necessary in 
consequence of the increased demand for industrial 
generators and motors is a new coil-winding and insulating 
shop—Fig. 5—forming a second storey over the existing 
bay in the main engineering works. The shop is 300ft. 
long and 70ft. wide, and is devoted to the manufacture 
and insulation of coils for generators and motors ranging 
from 3 to 15,000 H.P. Windings for the larger machines 
are shaped on wooden formers and then insulated ready 
for inserting into the machines in the winding bay 
immediately below. 

Small motor-driven appliances have also called for 
increased manufacturing space, notwithstanding that 
there were previously at Witton several large workshops 
devoted to their production. The new workshop—Fig. 6 
—deals with vacuum cleaners, floor polishers, hair dryers, 
gramophone motors, cinema projectors, &c. The 
factory, which enables the other works in this section to 
concentrate on electric fans, is entirely self-contained, 
and possesses its own machine tool shop, winding shop, 
assembly bay, testing and dispatch departments. A new 
bay has been added to the central stores, additions made 
to the development laboratory and new building erected 
next to the switchgear works for the storage of jigs. 








The Design and Layout of Roads 
and Junctions.* 


Way is it that despite the Belisha beacons, 30-mile 
speed limits, traffic lights, distribution of the Highway 
Code, Safety First campaigns, and provision of pedestrian 
crossings, the accidents are only diminishing by such a 
small percentage ? 

The conclusions of a group of traffic experts in America 
are that “the driver and pedestrian cannot greatly 
be changed. They are as careful or reckless as Nature 
made them. It is remarkable how little all laws and 
regulations have done to make him take more care. The 
motor vehicles themselves are fundamentally safe. Not 
more than 5 per cent. of accidents are due to structural 
failures in the car itself. The thing at fault is the road.” 
Highway engineers have been conscious of this fact for 
years, and have expressed their concern at conference 
after conference, but only now are the public becoming 
“‘road conscious.” At last road-making has taken its 
place in municipal government as a science alongside 
such other services as sewage disposal, water supply, &c. 

So much has been written regarding “clover leaf” 
crossings, improvement of road junctions, roundabouts, 
pedestrian crossings, traffic signals, &c., that it is not the 
author’s intention to dwell on such subjects since it would 
be difficult to say something new. What he does want to 
think about is not how to slow the motorist down, but 
how to help him in his search for reasonable speed coupled 
with safety. So far it is as though an Engineer has, in 
producing a sewerage system, been spending all his energies 





* From a paper by H. P. Tame read before the Public Works 
Roads and Transport Congress. 
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on designing the manholes, instead of concentrating on the 


capacity and self-cleansing velocity of the sewers. 


Maximum speeds of 100 miles an hour can be anticipated 
Motor 
engineers are producing the cars, and “ public opinion ” 
will say we are going to drive at that speed; therefore, 
highway engineers, backed financially by the Government, 
The arterial roads leading out 
of London, constructed during the last ten years, are 

exception inadequate for present-day traffic 
They were called the ‘“ Roads of the Future.” 
It is obvious 
now that in road design it is necessary to be ‘* Wellsian,”’ 
or in another ten years the public will be laughing again. 


within the next ten years on the trunk road. 


must produce the roads. 
without 


needs. 
The designers were considered extravagant. 


* * * * * 


We all have these ideals as we have ideals for town 
planning and other branches of municipal administration. 
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The Rebuilt L.N.E.R. Engine 
“No. 10,000.” 


Ar the end of 1929 the London and North-Eastern 
Railway Company completed ‘‘ No: 10,000” 4-6-4 four- 
cylinder compound locomotive, fitted with a Yarrow- 
Gresley water-tube boiler, having a working pressure of 
450 Ib. per square inch. It was the first 4-6-4 express 
passenger engine to be built on the English railways and 
was principally engaged in hauling express trains between 
York and Edinburgh. Occasionally it worked the non- 
stop train from King’s Cross to Edinburgh, and proved to 
be a powerful, fast and free-running engine. This engine, 
which -was described in detail in THz ENGINEER of 
February 6th, 1931, has recently been converted at the 
Doncaster works to a three-cylinder simple engine. The 


250 Lo. per Sq. in. 








side cylinders being carried to the blast pipe base through 
passages in the cast steel saddle. The inside admission 
piston valves are of the narrow ring type and are 8in, in 
diameter. Separate steam pipes, 5in. in diameter, are 
fitted to each cylinder. 

A “ Kylchap” double blast pipe and chimney is fitted, 
with a 5S}in. diameter blast pipe. The connecting 
and coupling rods are of nickel-chrome steel, similar to 
those fitted to the company’s “ Pacific’? type engines. 
The whole of the revolving and 40 per cent. of the recipro- 
cating masses are balanced, the revolving masses at the 
centre crank being balanced by extensions of the crank 
webs. 

The valve gear arrangement follows the company’s 
standard practice, in which the outside valves are operated 
by means of Walschaerts gear and the inside valves by the 
Gresley gear. The maximum cut-off is 65 per cent., at 
which position the valve travel is 53in 
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Over Footplate at Cab 














T-C T-¢C - T-C 
7 i 15 19 5 11 =: 
Tue Encineer ua of : 
Grate : 
Length on slope 7ft. 2in. 
Width saan hie 6ft. 11}in. 
Grate area, square feet 50 
Fire-box : 
Height of crown above foundation ring : 
eo ek PECs ae ; 6ft. 8#in. 
Back - 6ft. 04; in. 


Interior length at top... 10ft. 2}in. 


Interior width at boiler centre 5ft. 44in. 
Thickness of copper plates : 
Sidesand back... ... fin. 


Tube plate fin. & Ljin. 
Boiler : 


Outside length of fire-box overall .. Lift. 9in. 


Outside length of fire-box at bottom 7ft. 114in. 
Outside width of fire-box at bottom 7ft. 9in. 
Maximum diameter of boiler ... 6ft. 5in. 
Thickness of barrel plates jin. & fin. 
Thickness of wrapper plates fin. 
Tubes, Small : 
Material Steel 
Number Fok 122 
Diameter outside 2}in. 
Thickness ... ... .. 10 L.W.G. 
Tubes, superheater flue : 
Number... ise 


Diameter outside 
epee raps ee eae = les 
Length between tube plates . 7ft. 11fin. 





Yet the author still feels, although he favours these 
ideal super motorways, that the immediate policy of the 
Ministry must be to concentrate generally on existing 
roads as is suggested in the Bill, since millions of pounds 
have already been spent on these. The high-speed 
tracks can be embodied where practicable in the widening 
schemes. This does not exclude the expedient of taking 
them from the road where it is considered necessary by 
reason of the bad alignment of the existing road, and where 
difficulties regarding properties will be met and large 
claims for compensation made, whether in the old-world 
villages or along some of the by-pass roads constructed 
during the last few years. Quite possibly it may be found 
more economical for these to be by-passed through land 
which can be obtained at agricultural rates. Where 
such motorways leave or join the main route they must 
be taken over or under the slow traffic and cycle tracks. 
* * * * * 

The majority of cars in general use in this country range 
between 8 to 12 H.P., and are driven by the average 
‘Britisher whose maximum speed is approximately 45 to 
55 m.p.h. A certain section, principally the younger 
generation, will want to travel at 100 miles an hour, and 
the author definitely advocates the ultimate aim must be 
to construct the roads for this speed, but in this interim 
period the economic life of the country must not suffer. 
There is a limit to this country’s spending power, and the 
fact that £53,000,000 is being spent annually proves that 
to construct 4500 miles of new super motorways at once 
in addition to widening the remaining 40,000 miles of 
classified roads and 135,000 miles of unclassified roads 
would mean an annual expenditure of hundreds of millions. 

The author feels, then, that the logical sequence of 
works is first to construct the dual carriageways for all 
traffic on existing trunk roads, simultaneously providing 
the cycle tracks and by-passes where necessary, the two 
additional tracks for speeds of 100 miles an hour being 
provided as expeditiously as possible when the needs of 
the majority of road users have been satisfied. One 
of the solutions for the transport of heavy goods is in 
greater co-operation between the railway and road trans- 
port companies. Delays in deliveries are caused largely 
at depéts, not en route. The horses should be sent to the 
fields and fleets of fast delivery vans substituted. 








New Irauian SuBMarines.—Three new 1026-ton 
ocean-going submarines for the Italian Navy were recently 
launched at the Monfalcone shipyard. 











74-47% Over Buffers R 
T-C€ T-C€ T-C T-¢C 
10 7 12 7 22 0 22 0 
T-C 
107 17 Maximum Weight in Working Order 


Leading Dimensions and Ratios. 


Heating Surface : 
Fire-box, square feet 
Tubes, 2}in., square feet 
Flues, square feet : Pa cout aes 
Total evaporative heating surface, square feet 


Superheater : 
Number of elements 43 
Diameter inside... . 4 1-244in. 
Heating surface, square feet 748-9 


Total heating surface, square feet 3346-5 
Two Ross pop safety valves: 
Diameter ..... 


dt eed A enor 34in. 
Working pressure, per square inch 


250 Ib. 


Axles—journals : 
Dia. Length. 


Bogie om 64in. x Llin. 

Coupled wheels 9hin. x Llin 

Trailing wheels . 6in. llin 

Bisse] wheels 6}in. x Llin 
Crank pins : 

Outside 5}in. x 6in. 

Inside ... S}in. « 5Pin 
Coupling pins : 

Leading 4in 42in. 

Driving 6in. x 4}in. 

Trailing 4in.  4hin. 


conversion has been carried out as, notwithstanding the 
use of high-pressure, coupled with compounding, the 
engine did not prove economical in coal consumption, and 
it burnt considerably more coal than “ Pacific ” engines 
of the standard type. It has now been fitted with a boiler 
of the type used on the 2-8-2 “‘ Cock o’ the North ” class 
engines, but having a pressure of 250 1b. per square inch. 

As converted, the engine has a tractive effort, at 85 per 
cent. boiler pressure, of 41,437 Ib., this being the highest 
of any six-wheeled coupled express passenger engine on 
the British railways. 

The boiler barrel has a maximum diameter of 6ft. 5in. 





Springs : 

Bogie wheels, helical, 10jin. long free, 544 in. 
outside diameter, Timmis section ; coupled 
wheels, laminated, 11 plates, 5in. wide, fin. 
thick, 3ft. 6in. crs.; trailing wheels, 
laminated, 11 plates, 5in. wide, Tin. thick, 
4ft. Gin. ers.; Bissel, helical, outside dia- 
meter, 5}in. x 10 fin. 

Brakes : 

Vacuum 


Cylinders : 


Long free 


Number 3 

Diameter 20in. 

Stroke 26in. 
Motion : 


Type outside Walschaerts 


Type inside Gresley 
Type valves Piston 
Diameter of valves . Sin. 
Maximum valve trave! 5}in 
Steam lap : 

Outside cylinders Igin. 

Inside cylinders 1 hin. 
Exhaust lap wait Nil 
Cut-off in full gear, per cent. ... 65 


Tractive effort at 85 per cent. boiler pressure... 41,437 lb. 
Total adhesive weight es es : 147,840 Ib 
Adhesive weight 3 
Tractive effort ~ E 


‘ 


5 


The coupled axle-boxes are lubricated by means of a 
Wakefield six-feed mechanical lubricator, and Armstrong 
oiler pads are used in the axle-box trays. A Wakefield 
mechanical lubricator is also used for the lubrication of 
the valves and cylinders, one feed being placed in each 
steam pipe and one to the top of each cylinder barrel. The 
two lubricators are driven from one return crank on the 
right-hand trailing crank pin. Four oil boxes, each with 
nine siphon feeds lubricate the valve spindles, piston-rods, 


C. 
The locomotive is fitted with a vacuum brake. The two 
27in. diameter brake cylinders are arranged to transmit 





Caer ana ate 





L.N.E.R. CONVERTED LOCOMOTIVE 


and is 17ft. 11}in. between tube plates. The fire-box has 
a grate area of 50 square feet. Two 34in. diameter Ross 
pop safety valves are fitted, with a working pressure of 
250 lb. per square inch. The steam collector is a steel 
pressing integral with the dome, the steam supply being 
taken through a series of }in. slots cut in the top of the 
barrel plate. A regulator of the double-beat type feeds a 
forty-three-element Robinson superheater through a Tin. 
diameter main steam pipe. The elements are of the short 
loop type and extend to within 9in. of the copper tube 
plate. 

The boiler is fitted with two injectors, that on the right- 
hand side being a Davies and Metcalfe No. 12 exhaust 
steam injector, and that on the left-hand side a Gresham 
and Craven 11 mm. live steam under footplate injector. 

The three cylinders are each 20in. diameter by 26in. 
stroke and were cast separately, the exhaust from the out- 





““NOo. 10,000°° 
their load to one main shaft and give a total brake power 
equal to 93 per cent. of the adhesive weight. 
Reversing gear is of the vertical type fitted with ball 
thrust washers and a vacuum locking device is provided. 
As may be seen from our illustration, the engine and 
tender are completely streamlined. They have been 
painted in garter blue, similar to the ‘ Dominion ” class 
locomotives, for the engine is to be used with *‘ Coronation” 
trains. 








New Ramway 1n Mancuuria.—The South Man- 
churia Railway Company is to spend ninety million yen 
on the construction of an 800-kilom. railway close to the 
Manchukuo-Korean border, in the Tung Pientao district. 
Tt is expected that the new line will be completed in 1940 
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Rail and Road. 





PartTiTION WAGONS ON THE L.M.S.—As a result of the 
successful operation with the Great Western Railway 
Company’s partitioned goods wagons for fragile freight, 
this company has decided to build fifty similar vehicles. 


PROPOSED INCREASED Raitway Rates tN AMERICA. 
The Class 1 railways of the United States are seeking 
permission to increase their senger and freight rates. 
The proposed increases would yield an additional 508 
million dollars annually, of which nearly 500 million dollars 
would come from an increase of 15 per cent. on freight 
rates. 

L.N.E.R. Construction ProGramMMrE.—The London 
and North-Eastern Railway Company has made arrange- 
ments to renew 5874 miles of track and seventy bridges 
during 1938. The track renewal will involve the use of 
144,000 tons of steel for rails and chairs, and approxi- 
mately 14 million sleepers as well as several hundred tons 
of steel screws, spikes, &c. This work, which will be spread 
over the year, is part of the L.N.E.R. annual renewal 
programme. 

BripGes tN NorTHERN QuEeBEC.—The Quebec Pro- 
vincial Government has been requested, by the North- 
Western Quebec Mine Managers’ Association, to negotiate 
with the Canadian National Railway Company with a 
view to having certain bridges on the new C.N.R. line 
through the North-Western Quebec mining area built to 
carry both railway and roadways over the rivers. A large 
amount of road construction is at present being carried 
out in the district, and it is stated that in certain cases the 
scheme would save as much as 50 per cent. of the possible 
outlay on highway bridges. 

New Locomotives in New ZEALAND.—Six new 4-6-2 
locomotives for high-speed work have been built in the 
New Zealand Railway’s shops at Hillside. The new 
engines are to be used at first for hauling heavy goods 
trains, but will later be used on the Christchurch— 
Oamaru express passenger train service. Known as the 
*G” class, they are of the three-cylinder simple type, and 
their leading particulars, according to the Railway 
Gazette, are as follows :—Cylinders, 16}in. diameter by 
24in. stroke ; driving wheel diameter, 4ft. 9in.; driving 
wheel base, 10ft. 9in.; total wheel base, 40ft. 9in.; boiler 
pressure, 200 lb. per square inch ; weight in working order, 
62 tons 5 ewt.; tractive effort at 75 per cent. boiler pres- 
sure, 26,000 Ib. 

ProposED New Roaps in Essex.—In his annual 
report, Mr. R. H. Buckley, the surveyor to the Essex 
County Council, says that as a result of the construction of 
the Dartford-Purfleet Tunnel two new roads are necessary. 
The first proposed road is between Rainham and Brent- 
wood, to connect with the Brentwood by-pass, and having 
a total length of 74 miles. Where this new road would 
cross the present London-Southend road it is proposed to 
build a tunnel under the latter road to avoid the con- 
struction of a roundabout. The report emphasises that 
there is no suitable road to convey northern and nridland 
traffic across the country from the roads in Hertfordshire, 
which carry the traffic north and south. To supply this 
deficiency it would be n to build a road nearly 
20 miles long at a cost of about a million pounds. 


Roap IMPROVEMENTS IN ScoTLAND.—The Minister of 
Transport has made a grant of over £100,000 for the 
reconstruction of the road from Durness to Heilam, on 
the north coast of Scotland. The road is part of a popular 
tourist route, but its bad surface, blind corners, and the 
fact that it is only 7ft. or 8ft. wide, has decreased its 
popularity. It is proposed to widen the road generally 
to 10ft., and to 16ft. where visibility is obscured. Clearly 
marked passing places, 16ft. wide, will be provided at 
intervals of not less than twelve to the mile. The bridges 
at Rispond and Polla will be reconstructed. The work 
will probably be completed by the autumn of 1939. An 
adjoining section of the road from Laxford Bridge to 
Durness is already in course of reconstruction, and plans 
are being prepared for the reconstruction of the section 
from Heilam to Tongue. 


OIL-ENGINED SHUNTING LocomotivEs.—-At a luncheon 
in New York, to commemorate the fortieth anniversary 
of the completion of the first successful oil-burning engine 
by the late Rudolph Diesel, Mr. H. L. Hamilton gave some 
interesting comparative figures of oil-engined and steam 
shunting engines. He said that in 1936 the Class I rail- 
ways in the United States spent about thirty-five million 
dollars for fuel used in shunting service, exclusive of the cost 
of hauling the fuel, and that the use of oil-engined shunting 
locomotives would reduce the expense by 75 per cent. The 
use of oil-engined shunters, he went on to say, would 
reduce by half the cost of forty-five million dollars for 
repairing steam shunting locomotives. The engine house 
service, such as boiler washing, fire-box inspection, and 
cleaning necessary for steam locomotives was practically 
negligible on oil-engined locomotives. Mr. Hamilton 
stressed the point that whereas oil-engined shunting loco- 
motives are available for 330 twenty-four-hour days each 
year, steam locomotives are rarely available for more than 
6000 hours a year. 


Evuxton JUNCTION REMODELLING.—A slight easement in 
the running of express trains from Euston to Scotland will 
be made possible through the remodelling by the London, 
Midland and Scottish Railway Company of Euxton 
Junction, situated on the main line between Wigan and 
Preston. When the remodelling is completed the present 
restricted speed of 60 m.p.h. at this point on the fast 
lines will be increased to 90 m.p.h., and this, besides 
affecting the running of the Anglo-Scottish expresses, will 
also slightly improve the restrictions over the line to and 
from Chorley, as well as over the two cross-over junctions 
between the fast and slow lines. These improvements, 
which are being carried out on Sundays, so as to interfere 
as little as possible with the heavy normal traffic, have 
been made possible by the re-alignment of the curves of 
the fast line. Additional cant has been provided by the 
introduction of special two-level chairs, which will also 
ensure still smoother running and travel comfort at 
maximum speeds, while it is anticipated that there will be 
a slight saving in locomotive fuel consumption. 
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Pusiic Works.—Speaking at the Public Works, Roads 
and Transport Congress, Sir Kingsley Wood said that 
last year an expenditure of 96 million pounds was sanc- 
tioned for public works in this country. 


B.I.F. Recorp Demanp.—A record demand for 
943,352 square feet of space at the British Industries Fair 
is announced by the Department of Overseas Trade. The 
Fair will be held from February 21st to March 4th in the 
world’s three largest exhibition halls: Castle Bromwich, 
Birmingham, Olympia, and Earls Court. 

CentraL Execrriciry Boarp.—Mr. David Maxwell 
Buist, who for the past eight years has been the Central 
Electricity Board’s District Manager for North-East 
England, has resigned in order to take up an appointment 
with the British Electrical and Allied Manufacturers’ 
Association. The Central Board has appointed Mr. E. J. 
Edgar to fill the vacancy. Mr. Edgar has been the Board’s 
Operation Engineer for the South-West England and 
South Wales area since 1932. 


Iron AND Steet Ovurrut iv U.S.S.R.—The figures of 
the output of iron and steel in Soviet Russia during the 
September quarter show the actual production is sub- 
stantially below the planned figures. During the period 
from January to September, only 67-5 per cent. instead of 
75 per cent. of the 16,000,000 tons of pig iron planned 
for 1937 was produced. It was also planned to produce 
over 20,000,000 tons of steel, but during the first nine 
months of the year the output totalled 64-5 per cent. of 
the whole. The low figures are a result of the decline in 
output during the September quarter. 


An ELECTRIFICATION SCHEME IN LiTHUANIA.—A note 
in the Electrical Review describes an electrification scheme 
which has been prepared by a Commission appointed by 
the Lithuanian Government. A newly formed company is 
to erect a steam plant at Rekyva and also two hydro- 
electric plants at Minija. It is further proposed to erect a 
large water power plant near Jonava, although this is not 
likely to be begun before 1940. The station will be linked 
with the Rekyva and Minija plants. A subsequent stage 
of the electrification scheme provides for the erection of 
another large water power plant on the river Nemunas. 


A New TreterHone Apparatus.—In a recent address 
at the University of London, King’s College, Mr. J. H. 
Brebner said that a new system, whereby a trunk operator 
could dial direct a subscriber in a distant town in the same 
way as a subscriber now makes a local call, has been 
successfully tried by the Post Office. The new system will 
be inaugurated about 1940. He said that last year 2000 
million telephone calls and 99 million inland trunk calls 
were made in this country. The Post Office maintains 
12 million miles of telephone wires, and the continued 
growth of traffic has necessitated the continuous prepara- 
tion and carrying out of cable-laying programmes. New 
twelve-channel carrier cables are to be laid between 
England and Scotland, and about 1000 new telephone 
channels to Scotland, vid Carlisle and Newcastle, will 
become available in the course of the next few years 


TRANSPARENT Pxastics.—At the annual general meet- 
ing of the Institute of the Plasties Industry, Sir Gilbert T. 
Morgan gave an address on the trend of research in 
plastics materials. He said that almost colourless sheets 
of ** Alloprene *’—the chlorinated rubber made by I.C.I.— 
can be produced by dissolving it in benzine or carbon 
tetrachloride and allowing the volatile solvent to evaporate. 
When “ Alloprene*’ was compacted in a mould under 
pressure of ] ton per square inch at 115 deg. to 120 deg. 
Cent. an opaque moulding was produced when the pres- 
sure was released immediately at the high temperature. 
If, however, the pressure was retained while the mould 
was cooled to approximately 70 deg. Cent., then a com- 
pletely transparent moulding was obtained. The colour 
of these transparent mouldings was determined by the 
character of the original rubber before chlorination. 


Macnetic TestinG oF MAaTeRIALs.—The General Elec- 
tric Company of America has developed a non-destructive 
test for machine parts which works on the principle that 
any substantial change in the constitution or state of 
magnetisable material will be reflected in its magnetic 
characteristics. A constant magnetic field is produced, 
so that it penetrates through the entire thickness of a 
small area of the part to be inspected. The part is slowly 
revolved so as to change continuously the section within 
the field, until the whole part is magnetically explored. 
Imperfections, such as voids or non-homogeneous areas 
in the interior, betray themselves by producing disturb- 
ances in the magnetic field at the surface of the part. 
Magnetic search coils are mounted close to this external 
surface. Any sudden change in the magnetic linkage, 
created by a discontinuity in the metal of the part, pro- 
duces a corresponding sudden electric voltage in the 
external measuring circuit. The imperfection is detected 
and the defective part is discarded. 


MEASURING THE THICKNESS OF Try.—Two new instru- 
ments have been devised for measuring the thickness of 
tin coating on tin-plate. Previous methods of estimation 
were chemical, and suffered from the disadvantage that a 
considerable time was required, and as the coating had 
to be removed, the tin-plate was spoilt. One of the new 
instruments is magnetic and the other electro-magnetic. 
They are both capable of giving results rapidly without 
detriment to the tin coating. The method of Chalmers and 
Hoare employs a cobalt chrome-steel permanent magnet, 
and measures the force necessary to pull it off the sheet, 
using a syphon-operated water balance for this purpose. 
The second instrument, devised by Tait, uses a small trans- 
former, which is placed upon the sheet so that the magnetic 
circuit is the core of the exploring head, the gaps being 
formed by the non-magnetic coating, and the basis material. 
The former is particularly useful for plotting the contour 
of the surface, and the latter is primarily a workshop instru- 
ment for measuring the average thickness and large-scale 
variations. Differences of thickness in the coating of 
five-millionths of an inch can be measured by the magnetic 
method. Particulars of these instruments are given in a 
recent publication of the International Tin Research and 
Development Council. 
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Arr Base at PeENanc.—The Government of Penang 
is developing Glugor Bay as a marine base for the 
Imperial Airways flying boats. The work is being carried 
out at a cost of 64,000 dollars. 

Bia OrpeR FoR DutcH Sarpyarps.—An order for 
eight tank ships with displacements ranging from 9006 
to 15,000 tons has been placed by the Royal Dutch Shell 
Company with Dutch shipyards. The value of the order 
is estimated at £2,000,000. 

Mersey Sxipprne.—During the year ended July Ist, 
1937, the tonnage of ships entering the Mersey exceeded 
all previous records, the total being 21,399,499 tons, 
as compared with the previous record of 21,314,820 tons 
in 1930. The number of vessels was 19,135 in 1937 
against 20,771 in 1930. 

New Are Recorp To THE Capre.—We noted in this 
column last week that Flying Officer Clouston and Mrs, 
Betty Kirby Green had set up a new flying record from 
London to Cape Town. In the same machine they flew 
back to London in 57 h. 23 min., breaking the existing 
record by 39 h. They have also set up a new record 
flying time from London to the Cape and back by com- 
pleting the round journey in 5 days 17 h. 28 min. 


Crvm Aviation Inqurry.—In accordance with the 
statement made by the Under-Secretary for Air in the 
House of Commons recently, during a debate on civil 
aviation, a departmental inquiry will be held into the 
charges of inefficiency made during the debate. The 
Secretary for Air has asked Lord Cadman to act as Chair- 
man of the Committee of Inquiry. Mr. W. W. Burkett, 
of the Air Ministry, is to act as secretary to the Com- 
mittee. 

Tue “Scrap anp Buritp “ ScHeme.—According to a 
White Paper recently issued, there were no applications 
during the year ended March 31st last under Part II of 
the British Shipping (Assistance) Act of 1935. This part 
of the Act covers the modernisation of existing vessels. 
During the year applications were approved providing 
for the construction of fifty new ships aggregating about 
186,000 tons gross, subject to the demolition of ninety- 
seven ships of 386,625 tons gross. 


REGISTERED Civi. AtrcraFrt.—According to the latest 
lists issued by the Air Ministry the number of civil aircraft 
registered under regular air transport companies in the 
leading countries are as follows :—United States, 311; 
France, 173; Great Britain, 167; Germany, 151; 
Australia, 109; Canada, 101; and Italy, 108. Countries 
with the largest number of civil aircraft registered are 
as follows :—United States, 9812; France, 2523; Great 
Britain, 1733 ; Canada, 544; and Italy, 471. 


British Nava ConstructTion.—Replying to a question 
in the House of Commons recently the Financial Secretary 
to the Admiralty said that it was anticipated that a 
large number of warships would be ordered from private 
firms by the end of the present financial year. These 
vessels include four cruisers, eight destroyers, one destroyer 
depot ship, three submarines, two escort vessels, three 
patrol vessels, ten motor torpedo boats, and six boom 
defence vessels. The building of two cruisers and one 
submarine is to be begun in Government dockyards next 
month. 

New Firtinc-out Warr at Barrow.—With a view 
to extending the existing fitting-out facilities, Vickers- 
Armstrongs, Ltd., of Barrow-in-Furness, has now secured 
an additional 1500ft. of dock frontage to Buccleuch Dock, 
adjacent to the existing berths, and is constructing 
additional wharves and crane arrangements to enable 
large ships to be completed more expeditiously. With 
these additions, the company will possess a total fitting-out 
frontage of nearly 4000ft. in the sheltered docks at Barrow. 
The new P. & O. Company’s liners the “ Stratheden ” 
and “Strathallan’’ are now being completed at the 
Buccleuch Dock fitting-out wharf, the existing Devonshire 
Dock fitting-out whavres being at present occupied by 
Argentine warships, &c. 

Tse AttrrupE Recorp.—On June 30th, 1937, the 
‘“ Bristol ” 1384 Altitude monoplane, fitted with a special 
‘“* Bristol ” Pegasus engine, and flown by Flight-Lieutenant 
M. J. Adam, reached a height of 53,937ft., as recorded by 
the instruments carried and subject to the confirmation of 
the Federation Aeronautique Internationale. It has now 
been announced that the official figure for the attempt, 
corrected according to conditions on the day of the flight, 
is confirmed as given above. This exceeds by a wide margin 
the previous confirmed record, which stood at 49,523ft., set 
up by Squadron Leader F. R. D. Swain in the same mono- 
plane with the same engine. These are the only two occa- 
sions in history when this record has been established by 
an aireraft and engine both from the same manufacturer, 
and the only occasion when this record has been estab- 
lished twice by the same machine. 


Crviz AVIATION IN THE U.S.S.R.—The civil air fleet of 
the U.S.S.R. was formed in 1923, and the total length of the 
Soviet air lines in that year equalled 4000 kilom. In 1936 
the main air lines of importance had an aggregate length 
of 52,000 kilom. and the lines of local importance 
30,000 kilom. By the end of this year the main air lines 
of importance will have been increased to 55,000 kilom. 
The total number of passengers carried by air in 1936 was 
167,000. The international air communications of the 
U.S.S.R. now include the 2400-kilom. Moscow—Prague line, 
the recently opened Moscow-Stockholm service, the Mos- 
cow—Kabul line, which connects the U.S.S.R. with the coun- 
tries of the Orient. In Central Asia and the Transcaucasus, 
where the swamp districts have been breeding grounds of 
the malaria-carrying mosquito, the practice of spraying 
petroleum on swamp lands from the air is one of the most 
important phases of the Soviet Government’s anti-malaria 
campaign. The Soviet civil air fleet is also used for the 
sowing of seed by aeroplane and the extermination of 
agricultural pests. This year 10,000,000 acres of sown land 
will be sprayed from the air in the campaign against 
locusts and other pests. Civil aviation is used in the survey 
and patrol of forests, the prevention of forest fires, recon- 
noitring for schools of fish to aid the fishing industry, &c. 
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HEAVY NAVAL GUNS. 


Ir is generally understood that several battle- 
ships are to be included in the naval programme for 
the forthcoming year. Five ships are already in 
hand, and their completion in 1940-41 will raise 
the strength of the battle fleet to twenty units. As 
a minimum of twenty-five ships is believed to be 
the Government’s aim, five more vessels may be 
laid down in the next two years. Whether they 
are to resemble the ships now building—* King 
George V,”’ “Prince of Wales,” ““Anson”’ “‘Jellicoe,”’ 
‘* Beatty ’—will depend on the outcome of a con- 
troversy which is being waged, vigorously if as 
yet almost silently, between the Board of 
Admiralty, supported by a formidable weight of 
active Service opinion, on the one hand, and a 
number of influential laymen, who are not without 
Service support, on the other. As the issue at 
stake is of national importance, it may be opportune 
to review both sides of the case as briefly as is 
consistent with clarity. The principal point con- 
cerns the size of the guns with which the new battle- 
ships are to be armed. We use the word battleship 
advisedly, because the former differentiation 
between battleship and battle-cruiser has been 
rendered meaningless by the fact that almost all 
the capital ships now building in the world are 
credited with a speed of not less than 30 knots. 
Indeed, the turn of the wheel has brought us back 
to the point when “ ship of the line,” a phrase as 
old as, or older than, “ capital ship,” was applied 
to all vessels above the frigate class. But as the 
modern passion for brevity must be indulged, we 
propose to describe as battleships all the vessels 
now building at home and abroad which are 
designed to lie in the line of battle. 

To our certain knowledge, the design of the 
“ King George V”’ class incorporates the results 
of study, research, and experiment extending over 





many years. Never before, perhaps, have the 
plans of a new type of naval vessel been prepared 
with so much care, or with so much deference to the 
opinions of serving naval officers. We stress the 
latter point because it has been suggested in some 
quarters that the new ships are being foisted on 
a reluctant Navy by a group of “ die-hard” flag 
officers who are out of touch with progressive 
Service opinion. Nothing could be wider of the 
truth. It has been made clear by, among others, 
the late First Lord, Sir Samuel Hoare, that the 
ships were designed on the basis of recommenda- 
tions made by active officers of all relevant branches 
of the Navy. It is known that eighteen different 
designs were considered before the plans were 
finally approved. Not even in the case of the 
“* Dreadnought ’’ was professional experience so 
widely canvassed to ensure the success of a new 
ship design. In view of the scanty details available 
it may seem rather futile to discuss the merits of 
the “‘ King George V ”’ class. But the controversy 
to which we refer is centred for the moment on the 
choice of main armament, a subject on which there 
is definite information. It is known that the 
“ King George V”’ and her four sisters are to 
mount 14in. guns, not less than ten in number. 
This calibre, the critics maintain, is too small, and 
its adoption will render the ships obsolete before 
they are completed. They are therefore pressing 
the Admiralty to modify the design to permit of 
the mounting of 16in. guns, or, if this is impractic- 
able, at least to provide such an armament in all 
subsequent battleships. Warning is given that 
this question will again be raised in Parliament at a 
suitable opportunity. It seems desirable, therefore, 
that the essential facts should be made public. 
In challenging the big gun fetish, which has for 
so long dominated British construction, the 
Admiralty can count on the support of perhaps 
the majority of those who have studied the naval 
campaign of 1914-18. For several years before 
the outbreak of war, and for at least two years 
afterwards, the Navy remained under the fascina- 
tion of the monster gun. From the 12in. it had 
passed to the 13-5in., then to the 15in., and but 
for the waning influeace of the Fisher school the 
18in. gun, of which some specimens were actually 
mounted, might have come to stay. To float these 
ponderous armaments it was necessary to increase 
very substantially the size of battleships, especially 
as the rise in calibre coincided with a demand for 
higher speeds. But the increase in dimensions 
had to be kept within certain bounds for economic 
reasons, and not until the “Hood” was re- 
designed in 1916, following the experience painfully 


as/acquired at Jutland, were those limits over- 


stepped and a ship produced which was approxi- 
mately 15,000 tons larger than any we had built 
previously. The ‘ Hood ” cost over £6,000,000, 
a figure which might well have been considered 
prohibitive ; yet shortly after the war we were on 
the point of building vessels still larger and more 
expensive, and only the Washington Treaty pre- 
vented the standardisation of the battleship at 
something like 50,000 tons, probably with an 18in. 
armament. No one who is familiar with the 
history of man-of-war design in the last thirty 
years will deny that the passion for the biggest 
gun has been responsible for the abnormal advance 
in the size and cost of battleships, but it is sincerely 
to be hoped that the Admiralty will resist every 
form of pressure to induce it to go beyond the 
l4in. gun until the absolute necessity for a larger 
calibre has been demonstrated. Even before the 
imposition of an international limit on the size of 
battleships a strong case could have been pre- 
sented for mounting the smallest calibre consistent 
with tactical requirements. Now that such a 
limit is in force the case becomes overwhelming, 
for reasons not difficult to explain. If one out- 
standing technical lesson was taught by the last 
naval war it was the imperative necessity of pro- 
viding the battleship with stout protection. In 
this very important quality our ships did not com- 
pare well with those of Germany. So much weight 
was pre-empted by the armament that when the 
demand for high speed was satisfied the margin 
left over for protection was disproportionately 
small. This, it may be retorted, did not apply to 
the ‘ Queen Elizabeths,”’ which were probably 
the best-balanced British battleships of the pre- 
war era and demonstrated their powers of resist- 
ance in action, but the exception does not disprove 
the rule. At the other extreme we find the 
“Tnvincibles,”” which come within our category 
of ships of the line; and the “ Renown” and 
“ Repulse,”” which Admiral Jellicoe refused to 
accept until they had been re-armoured. The most 
strongly protected British battleships now afloat 





are the ‘‘ Nelson” and “‘ Rodney,” which, it is 
true, mount nine l6in. guns, but whether their 
defensive system is judged to be adequate by 
present-day standards we are not in a position to 
say. In any case the designers of these shjps had 
to provide for machinery of only 45,000 H.P., so 
that after allowing for armament and propelling 
plant they had still a very substantial residue of 
weight available for protection. The “ King 
George V ” and her sisters are credited with a con- 
tract speed of 29 or 30 knots, in which case the 
machinery can hardly have an output of less than 
130,000 H.P. Even when full allowance is made 
for the saving in machinery weights which has been 
effected since the ‘‘ Nelsons”’ were designed in 
1922, it is clear that the propelling plant of the 
new ships will be much heavier than that of their 
predecessors. When to this is added the greater 
weight allotted to protection, it will readily be 
understood why the Admiralty decided to restrict 
the main armament to l4in. guns. The fact, 
already published, that quadruple turrets are to 
appear in the new ships indicates a further saving 
in weight, and if no more than ten 14in. guns are 
to be mounted—in two four-gun and one two-gun 
turrets—the total weight of the main armament 
should be at least 40 per cent. less than that of a 
battery of nine Il6in. guns. The saving thus 
realised is credited to armour and machinery in 
the proportions deemed proper by the naval staff, 
and the result promises to be an admirably 
balanced design. 

We see, therefore, that the only real question at 
issue is whether the 14in. gun is sufficiently powerful 
for the work it is intended to do. That the Fleet 
gunnery officers are satisfied on this point is mani- 
fest ; otherwise the gun would not have been 
adopted. No official details of the new 14in. mark 
are available, but a gun of this calibre in the 
Vickers-Armstrongs table is shown to have a 
length of 50 calibres and a muzzle velocity of 
2475 foot-seconds, the projectile weighing 1560 lb. 
Such a weapon ought to be capable of successfully 
attacking the main armour of a modern battleship 
at considerable ranges while the reduced weight 
of projectile as compared with that of the lin. 
gun would be compensated in part by the l4in. 
gun’s superior rate of fire. To summarise the case 
for the new battleships: they represent what is, 
in the deliberate judgment of the Naval Staff and 
the serving Navy as a whole, the best compromise 
between the conflicting claims of armament, pro- 
tection, and speed. Had 16in. guns been chosen 
it would not have been possible to preserve so just 
a balance between the three essential elements. 
Naval constructors make no secret of their con- 
viction that it is technically impracticable to 
mount a l6in. armament, of not less than nine 
guns, in a ship restricted to 35,000 tons displace- 
ment, while at the same time providing the 
measure of protection and speed which the 
tacticians consider indispensable. A recent report 
from the United States that the plans of the new 


battleships “‘ Washington ”’ and “ North Carolina ” 
—35,000 tons, nine 16in. guns, 27 to 29 knots—are 


to undergo revision on the score of inadequate 
protection, tends to confirm the soundness of the 
British view. 


Industries and the State. 


IN the early years of the nineteenth century 
there was nothing dearer to the heart of the Briton 
than his individual liberty. Whig and Tory alike 
were fired with indignation if the Legislature made 
any attempt to curtail the right of the citizens of 
the country to manage their affairs in the way that 
seemed best to them; and any action of an 
inquisitorial nature which seemed to encroach 
upon the personal liberty of the subject was repro- 
bated by all parties. The rights of the individual 
which were then held to be inalienable were 
defended with especial vigour in all that apper- 
tained to industry and were as stoutiy supported 
by the labourers as by the employers, by the 
tenants and farm hands as by the landed gentry. 
The industrial revival in Great Britain which 
coincided fairly closely with the termination of 
prolonged wars introduced a condition in industry 
which cannot be measured by the vardsticks of 
later years. It is customary to condemn the 
employers for the deplorable conditions which pre- 
vailed in mines and factories. We suggest that it 
would be more just to regard them as generals 
who were conducting a campaign, and the work- 
people as the soldiers who had to bear the misery 
and discomforts of trench life and forced marches : 
they were sacrificed to the welfare of the nation. 
But it must be remembered that their action was in 
the main voluntary ; thousands left the land to 
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enter factories and mines, and they resisted the 
attempts made by reformers as efforts to curtail 
their liberty of action. Not until a Royal Com- 
mission had lacerated the House of Commons 
could it be prevailed upon to sanction laws which 
restrained the right of the workers to dispose of 
their time as they would, and the right of the 
employers to engage workers on the best terms they 
could arrange. The Factory Acts were passed 
quite as much to prevent workmen from over- 
working themselves, their wives and their children, 
as to restrain employers from employing their 
workpeople under hateful conditions. Even where 
the community of interests was involved, as in 
borough and municipal affairs, the interference of 
the central Government was resented. This did 
not mean that there was any lack of national 
feeling ; far from it. National feeling was stronger 
then than it is now, when doctrinaires oppose it. 
But it was held then that the nation could and 
would be served as well and as faithfully by self- 
governing individuals and individual groups as 
by a unity of people under single. central control. 

It may be said that up to the opening of the 
Great War the interference of the central Govern- 
ment in industrial affairs was not only resisted 
by the people, but disliked by successive Govern- 
ments. And to judge by the recent utterances of 
members of the present Cabinet, it is clear that the 
present Government looks with greater favour upon 
voluntary organisations than upon national control 
of industry. At the same time, it is impossible 
not to recognise that devotion to the liberty of the 
subject is weakening. Governments are being 
forced to adopt principles, which were alien to the 
country only twenty or thirty years ago, by the 
pressure of an electorate in which the majority 
comprises persons who hope to gain more from that 
impersonal entity—the State—than they can get 
from employers, or who profess an objection to 
personal gain. It is only necessary to consider 
how frequently the question, “‘ What is the Govern- 
ment going to do about it ? ”’ is heard, to recognise 
the change of mind that has taken place. Self- 
reliance, that quondam virtue of British peoples, 
is being replaced by reliance on the State. It is 
interesting to observe that in America, home of 
liberty, the same movement is taking place, and 
that it is being resisted by all who believe that an 
infringement of the liberty of the citizen will hinder 
the progress of the nation. In Italy and Germany, 
as in Russia, industrial liberty has almost gone, 
and even in France recent laws have set up a 
system of restraint which, in industrial affairs, 
has almost deleted the first word of the famous 
trio—Liberté, Egalité, Fraternité. Hence it must 
be admitted that there is a world movement 
towards the centralisation of power which was 
anathema to all industrial nations up to a score 
of years ago. One cannot observe that fact 
without asking if it was inevitable, if the 
modern conditions of industrial life are such 
that the old plan, with all its merits, could no 
longer be retained. An answer to that question 
cannot be given at the present time. Not till forty 
or fifty years have passed will it be possible for an 
historian to take a broad view of the changes and 
to judge, by contrasting his age with the Victorian 
age whether the centralisation of organisations in 
the State has promoted the happiness and pros- 
perity of the people in a greater degree and with 
greater rapidity than the natural progress of the 
old system would have done. “If,” said Lord 
Amulree, in a thoughtful address to the Society 
of Arts a few weeks ago, “ the tendency of the nine- 
teenth century was to leave the individual to his 
fate, to sink or swim, it did so by according to 
him the fullest measure of freedom. Within the 
limits of his opportunities, he was free to arrange 
his life as he wished. When the ancient provisions 
for the protection of the worker were abandoned, 
the ancient restrictions upon his liberty were also 
removed.... In the nineteenth century there 
were neither benefits nor restrictions. At the 
present time we confer benefits without restric- 
tions. Each man is free to choose his own career 
and his own way of life.... Reflection will show 
that serious consequences may follow if men, left 
free, choose unskilled and easily learnt work to 
an extent which upsets the balance as between 
skilled and unskilled labour, and throw upon the 
State the burden of supplementing, in one form or 
another, the inadequate wages due to their low 
economic value.” In the passages we have quoted, 


Lord Amulree dealt with one aspect, a very 
important one, of State action in industrial affairs. 
The deduction from his argument will not escape 
the reader. If the State confers benefits it may be 
compelled to exercise control to prevent those 





benefits being misapplied to the disadvantage of the 
industries of the country. 

Whilst we could without difficulty give many 
examples of the manner in which centralised control 
is beginning to percolate inte the industries of 
Great Britain, we are satisfied that they are so 
familiar to our readers that no necessity to do so 
exists. We may at least congratulate ourselves 
on the fact that in this country sudden changes of 
policy rarely or never take place. We move gradu- 
ally from one thing to another, and disturbances 
take place so slowly that industry is able to accom- 
modate itself to them without grave difficulty. 
The example of holidays with pay may be cited. 
There are some who wish Parliament to pass a 
compulsory law in that matter ; others, whom we 
deem wiser, the Cabinet included, prefer to leave 
liberty to the various industries to make their 
own arrangements, as the engineers have already 





done. But whether that course, so pleasantly 
savouring of the traditional attitude of the country, 
can be persisted in, no one can say. “ Pursuit of 
these matters,” said Lord Amulree, in concluding 
his address, ‘‘ opens up vistas that are not always 
pleasant. We see ahead, for example, the possi- 
bility of compulsory training, restriction of choice 
of employment, and regimentation and control in 
other directions where we at present shrink from 
it. As we each prize our own freedom, we may 
well dislike interference with that of our fellows. 
The questions with whicb I should like to conclude 
this address are therefore whether, if the social 
services are to continue to develop, we shall be 
able to refrain from such interference; and_ if 
not, whether the good we desire to do to our fellow- 
men by conferring material advantages outweighs 
the price we may perforce require them to pay by 
some sacrifice of freedom.” 








The Mechanics of Flame and Air Jets. 


THE 


PAPER, entitled ** The Mechanics of Flame and 
4A Air Jets,” was presented by Mr. R. F. Davis 
before the Institution of Mechanical Engineers in 
London on Friday evening of last week, November 
19th. There was a fair attendance at the meeting, 
but the discussion came to an end half an hour before 
the normal closing time. 

The paper may be described as an attempt to 
analyse mathematically the trajectory of a jet of air or 
flame projected into a heated furnace. It begins with 
an account of the work of previous investigators on the 
dispersion of air jets when projected into the atmo- 
sphere. From the results arrived at the author 
develops a mathematical formula for the trajectory 
of an air jet when blown into a hot furnace for the 
purpose of supplying secondary air for the combustion 
of the fuel. Thereafter he proceeds to deal in a similar 
manner with the more complex problem presented 
by the determination of the trajectory of a flame of 
gaseous fuel projected into a furnace from a burner. 
Finally, he addresses himself to the still more diffi- 
cult task of analysing the trajectory of the flame from 
a powdered fuel burner. 

Wherever possible, the author checks the results 
of his analysis against such practical observations as 
have been made on the trajectories of air and flame 
jets in furnaces. Fair agreement is found to exist 
on the whole, more so perhaps than might be expected, 
in view of the assumptions which have to be made 
to permit the application of mathematics to the 
subject, and also in view of the uncertainty which 
prevails regarding the values of some of the coeffi- 
cients and constants which occur in the author’s 
formule. 

The underlying object of the paper is, it will be 
gathered, to provide a rational basis for the design 
of burners and furnaces. Its success in this respect 
is adequately indicated in the author’s own conclud- 
ing words: “The present design of combustion 
equipment,’ he writes, “is the outcome of years of 
practical experience, and has reached a stage of high 
efficiency, although the underlving theoretical require- 
ments may not always have been fully appreciated, 
as evidenced by the numerous patent burners 
described from time to time. It is essential, if further 
advances in combustion technique are to take place, 
that fundamental principles should be established ; 
but, looking back on all the assumptions that have of 
necessity been made in order to elucidate a very 
complex problem, we can only be said to have 
hazarded a rough guess at the answer.” 

The discussion was about equally divided between 
speakers who questioned the practical value of the 
author’s theoretical results and others who welcomed 
the investigations, but in part were inclined to criticise 
certain of its details. Dr. Rudolf Lessing, the first 
speaker, held that the author’s mathematical results 
would be of value to designers of powdered fuel equip- 
ment. Discussing the fundamental complexity :of 
powdered fuel combustion, he said that the processes 
involved depended upon the chemical composition of 
the fuel particles and upon the surrounding furnace 
conditions. Each particle was subjected first to 
carbonisation during which the volatiles were driven 
off and the particle was converted to coke, and, 
secondly, the products so formed underwent combus- 
tion. The volatile constituents might or might not 
have an important effect on the combustion of the 
solid matter. They had little effect, for example, 
in the case of powdered anthracite, but exerted an 
important influence in the case of bituminous fuel. 
Dr. Lessing’s farther remarks dealt mainly with the 
chemical aspects of powdered fuel combustion and 
appeared to us to be directed towards demonstrating 
the difficulty of applying mathematical analysis to 
the subject in the manner attempted by the author. 

Dr. H. Heywood, discussing the design of pul- 
verised fuel burners, said that the object to be striven 
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for was to obtain the lowest possible velocity which 
would ensure combustion without the flame blowing 
back. The velocity at which blowing back occurred 
varied with the ratio of powdered fuel to air in the 
jet. As the author had shown, the rate of propaga- 
tion of combustion in a pulverised fuel flame increased 
to a maximum and then decreased as the ratio of the 
weight of air to the weight of coal increased. It was 
therefore possible to take two points, one on each 
side of the maximum, corresponding to a weak and a 
rich mixture, and to realise the desideratum of a low 
velocity by combining the two jets. 

Captain J. G. Bennett discussed the mutual 
interference of two secondary air jets and said that it 
might result in a much greater reduction of the mean 
jet velocity than would be supposed. He criticised 
the use made by the author of a formula developed 
by Rosin in connection with the combustion of a 
powdered fuel jet, and said that it might be a little 
dangerous to adopt it in a general way as the value of 
the exponent in Rosin’s equation had been fully 
established only for the case of German brown coal, 
and might not be equally applicable to bituminous 
coal. 

Major W. Gregson thought that Mr. Davis was a 
little too modest in describing his results as presenting 
a “rough guess.”” He had done extremely well in 
carrying his work as far as he had, After criticising 
and amplifying a few points, he remarked that in a 
power house every detail of the equipment, from the 
boilers to the turbines, was designed to operate with 
a factor of safety except the furnace refractories, 
which were worked up to their limit. 

Mr. W. M. Selvey said that it was interesting to 
notice that, in spite of the enormous number of 
variables presented in the course of the analysis, the 
author had succeeded in evolving tractable equations. 
He hoped Mr. Davis would continue his work. 

Mr. H. C. Erith failed to find anything in the paper 
to indicate how the results arrived at would be applied 
in practice to effect improvement in the firing of fur- 
naces, particularly with pulverised fuel. Some of the 
experimental data with which the author compared 
his results, or used for the purpose of evaluating his 
coefficients, were obtained in America, eleven years 
ago, and were not applicable to furnace firing. Mr. 
K. C. Barrell supported Mr. Erith in his criticism. 
Haslam and Russell’s observations, he said, were 
concerned with the explosion of coal dust in mines, and 
he questioned whether they were applicable to 
pulverised fuel firing. Mr. L. T. Minchin remarked 
that in the first part of the paper the author relied 
on Tollmein’s 1esults for the distribution of velocity 
across the area of a circular jet delivering air into the 
atmosphere. Tollmein’s results, he said, did not 
agree with those obtained by Andrade and others. 
The author’s description of the structure of a Bunsen 
flame was not justifiable. A complete alternative 
explanation of the structure, based on the parabolic 
distribution of the streamline velocity in the jet 
and the velocity of propagation of the flame in the 
jet, had already been given. Mr. B. 8. Brailey also 
criticised the author’s statements concerning the 
shape of flames, and asked him if he placed any limits 
within which his analysis was to be regarded as being 
applicable. Mr. B. Handley thought that the 
author’s results concerning pulverised fuel firing were 
very valuable, and suggested that some of them 
might he applicable to stoker-fired boilers. 

Mr. Davis replied very briefly to the discussion. 
He said that he had expected there would be criticism 
of his assumption that in pulverised fuel firing the 
coal particles moved at the same speed as the air jet. 
That assumption, he held, was justified, and was 
supported by Stoke’s Law. It was obvious, he said, 
that the values of the constants given in the paper 
were given by way of example only, and that their 
true values in any stated case required much study. 
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Obituary. 


SIR SEYMOUR B. TRITTON. 


Rattway and dock engineers, not only in this 
country and in India, but also in America and on 
the Continent, will learn with deep regret of the 
sudden death of Sir Seymour B. Tritton, K.B.F., 
which took place on Sunday last, November 2\st, 
at his home, 176, Ashley-gardens, Westminster. He 
was well and attiveup to a few days before his death, 
and it may be recalled that he only recently retired 
from the position of senior partner of Rendel, Palmer 
and Tritton, consulting engineers, of Westminster. 
He was connected with India and with Indian engi- 
neering problems for a period of about forty years 

Sir Seymour was born in 1860 and came of a family 
well known in banking circles. His father was a 
Colonel in the Army, and he himself was the first 
member of his family to take up engineering as a 
profession. 

He was educated at Haileybury, and received his 
technical training with R. and W. Hawthorn, one of 
the best known of the early locomotive builders. The 
firm had also its marine engine works, and he was 
trained in both branches, which probably gave him a 
taste for marine work as well as for railway engi- 
neering. 

In 1885 he went to India as assistant locomotive 
and carriage superintendent of the Bengal and North- 
Western Railway, being stationed at Sonepore. The 
line had just been opened to Gorakpur, and temporary 
workshops were situated at Sonepore. One of his 
earliest duties was to erect the company’s first flotillas 
and fleets of river steamers on the banks of the 
Ganges, and in this work his marine experience stood 
him in good stead. There were no appliances or 
docks, and skilled labour was searce. The vessels had 
to be built broadside on to the river, and skidded 
down sideways into the water on completion, a 
delicate operation which was not rendered more 
pleasant by the sand storms which raged every day 
and buried in a few minutes, if care was not taken, 
the very parts which were laid out for erection. The 
work was, however, accomplished without accident, 
the workshops were enlarged, and locomotives 
erected, and a running service was established at 
Sonepore until the regular workshops at Corakpur 
were completed. The Bengal Central Railway, at 
that time an independent concern, had a fleet of 
shallow-draught steamers running on the _ river 
Kulna which were fitted with triple screws and were 
not satisfactory, and he was, on the recommendation 
of the home board, deputed to report upon them. 
After spending some weeks on trials and investiga- 
tion on the spot, he was eventually able both to 
improve the speed and reduce the wasteful consump- 
tion of fuel. 

Whilst engaged in this work he made the acquaint- 
ance of officials of the Eastern Bengal Railway, and 
was offered the post of assistant superintendent and 
works manager on the Eastern Bengal Railway at 
Kanchrapara, which he accepted, and joined the 
Indian State Railways. The Eastern Bengal Railway 
had recently been taken over from the old company 
by the Government. Under the superintendence of 
the late Mr. A. W. Rendell, he had the work of re- 
building the first workshop at Kanchrapara, and 
attacking the arrears of locomotive and several other 
repairs. He remained with this company for some 
years, eventually being put in charge of the locomo- 
tive carriage and wagon department of the Northern 
Bengal Railway, which had been recently taken over 
by the Government. 

After some years in India he was sent home on 
sick leave, and was then offered the post of chief of 
the staff of Sir Alexander Rendel, and subsequently 
became a partner with him and Sir Frederick Palmer, 
the name of the firm from 1913 being Rendel, Palmer 
and Tritton. 

During the war his firm was appointed consulting 
engineers to the War Office and the Ministry of 
Munitions, and all matters connected with the design 
and inspection of all new railway work on all fronts 
and details of the military light railways, of which 
some 3000 miles were in operation at the Armistice, 
were worked out at the firm’s offices in Dartmouth- 
street. The work embodied the track, locomotives 
(both steam and petrol), and rolling stock for four 
different gauges of railway, with variations in design 
to suit both the French and Belgian railways and 
also those in Africa, Salonica, Egypt, and Mesopo- 
tamia. The work included not only railways, but 
workshops and equipment, special cranes for bridge 
repairing, ropeways for forward areas, and various 
other devices for transport. To give an idea of the 
magnitude of the work involved, it may be stated 
that no less than 8990 miles of track, 3401 locomotives, 
many of which were built and inspected in America, 
and 72,796 wagons, all of which were either designed 
or modified and inspected, were sent out to the various 
fronts. For his services in connection with this work 
he was created in 1918 Knight Commander of the 
British Empire. 

In November, 1924, at the request of the Govern- 
ment of India, he visited India to confer with the 
Railway Board and other officials on the design and 
introduction of standard locomotives for Indian 
railways, taking with him preliminary designs pre- 





pared in England to meet the requirements laid 
down by the committee formed in India. These 
designs formed the beginning of the vast system of 
standardisation now in force in India. He also 
visited and reported on various railway companies 
in India, Burma, and Assam and the ports of 
Chittagong, Karachi, and Madras, for which his firm 
act as consultants, and received the thanks of the 
Secretary of State for India for the services rendered 
by him during this tour. 

He always took a great interest in the question of 
standardisation as applied to engineering, and his 
work on several committees of the British Standards 
Institution has been of great service. Although a 
strong supporter of standardisation, he always held 
that to make it really successful, and to avoid stag- 
nation and exclusion of new ideas, existing standards 
should be frequently overhauled and modern improve- 
ments agreed upon, both by the users and those 
responsible fo. the design. In this connection it may 
be mentioned that the standardisation of all loco- 
motives and also of all rolling stock still continues to 
be one of the important features of all Government 
Railways in India. 

He was greatly interested in the question of engi- 
neering inspection, being responsible for the large 
staff of inspectors employed by his firm in every branch 
of engineering, which has raised the standard of 
material and workmanship of railway work supplied 





SIR SEYMOUR TRITTON 


to India to the high level for which it is famous, 
inspection by really competent men, who can dis- 
criminate between the essential and non-essential, 
and who can carry out their duties with courtesy in 
the spirit as well as the letter of the contract, being in 
his opinion the greatest benefit for all concerned. 
Being himself the soul of courtesy, he set a splendid 
example to his staff. 

He was a member of the Institution of Civil Engi- 
neers, the Institution of Mechanical Engineers, the 
Institution of Naval Architects, and President of 
the Institution of Locomotive Engineers 


SIR CHARLES BRIGHT. 


Many electrical engineers, especially those inter- 
ested in submarine telegraphy, will learn with regret 
of the death of Sir Charles Bright, which took place 
at his home, Little Brewers, Hatfield Heath, Bishop’s 
Stortford, on Saturday, November 20th. Sir Charles, 
who was seventy-three years of age, was the second 
son of the late Sir Charles Tilston Bright, who, it 
may be recalled, took a prominent part in laying 
the first Atlantic cable in 1858, and at the early 


age of twenty-six, as the chief engineer of 
the Atlantic Cable Company, was’ knighted 
for his share in that work. Charles Bright 


received his education at Lancing School and at 
King’s College, London, and at the age of nineteen 
was articled to his father. In a short time he made 
himself familiar with the surveying of submarine 
cables and their manufacture, laying, and repairing. 
He took part in the designing, constructing, and 
laying, and the repair of some 25,000 miles of land and 
submarine telegraphs, and travelled widely in con- 
nection with cable surveying and cable-laying expedi- 
tions in all parts of the world, acting as engineering 
and electrical adviser. Apart from the scientific and 
technical aspects of his work, he took the keenest 
interest in the political and economic sides of tele- 
graphy, and saw clearly the possible developments of 
wireless telegraphy and their challenge to submarine 
and land telegraph systems. 

He was looked upon as a recognised authority on 
all matters relating to telegraph engineering, and 
many times in his career was called upon to give 





evidence before Government Committees. Among 
these, we may recall the Inder-departmental Com- 
mittee on Cable Communications of 1902, the House 
of Commons Radio-Telegraphic Committee of 1907, 
and the Dominions Royal Commission of 191]. He 
represented the Australian Government at the Inter- 
national Radio-Telegraphic Conference of 1912. 
One of the first engineers to draw attention to the 
use of wireless telegraphy for aeroplanes, he was 
appointed a member of the Committee under Mr. 
Justice Bailhache, which in 1916 inquired into the 
matter of the Royal Aircraft Factory. Sir Charles 
was also a delegate at the later Air Conferences of 
1920 and 1922. 

He had numerous interests outside his professional 
work, and contributed many articles to the lay and 
technical Press. Among his books we may mention 
“ Submarine Telegraphs ” (published in 1898), “* The 
Story of the Atlantic Cable,” the ‘‘ Life Story of Sir 
Charles Tilston Bright,” and “‘ Science and Enginecr- 
ing in the Victorian Era.”” He was a member of the 
Institution of Civil Engineers and the Institution of 
Electrical Engineers, and in 1894 was elected a 
member of the Royal Society of Edinburgh. He was 
knighted in 1919. Among his varied interests we 
may mention the Industrial Co-partnership Associa- 
tion and the Empire Industries Association. 








SIXTY YEARS AGO. 


In a leading article, entitled “ Public and Private 
Artillery Experiments,” we discussed in our issue of 
November 30th, 1877, a question of national policy which 
to this day continues to invite a divergency of opinion. 
Were we wise, it had been asked, in conducting our 
artillery experiments in an open and public way which gave 
the benefits of our costly investigations to our neigh- 
bours and rivals. It could be argued, we said, that if the 
customary mutual a¢commodation in this connection were 
withdrawn by all the Powers, Britain would lose less than 
most others. Nevertheless, the loss would be considerable. 
In addition, the publicity of our experiments helped us 
to maintain our position as the world’s chief workshop for 
war material. The more we encouraged possible rivals 
to place their orders for such material with us, the better 
was our position, first, because in the event of war they 
would immediately find their sources of supply cut off 
and, secondly, because in time of peace the private arms 
factories, virtually maintained at the expense of foreign 
powers, constituted a reserve which on the outbreak of 
hostilities would at once come to the aid of our one and 
only National Arsenal at Woolwich. Apart from these 
considerations we contended that to maintain secrecy in 
our experiments was virtually impossible. The officials 
in charge of them were not permanently bound to the 
Government’s service. Actually by regulation the heads 
of the Government’s manufacturing departments were 
appointed only for a term of five years. Thereafter they 
were encouraged to go elsewhere, and some of them entered 
the service of the private manufacturers. To illustrate our 
point, we asked our readers to imagine that our experi- 
ments on guns, armour, and small arms in 1870 had been 
conducted in secret. Those in charge of or concerned with 
them would have been General Campbell, of the Gun 
Factories ; General Boxer, of the Laboratory; General 
Clerk, of the Carriage Department ; Colonel Dixon, of the 
Small Arms Factory; Colonel Younghusband, of the 
Powder Factory ; Admiral Hood, the Director of Naval 
Ordnance; Mr. Reed, the Chief Naval Constructor ; and 
General Lefroy, the Director of Artillery. _Two years 
later General Boxer was out of the service and was deriving 
royalties from private firms manufacturing war material. 
General Clerk had also left. General Dixon was employed 
by a private firm making Mauser rifles for Germany, and 
Mr. Reed was perfecting ironclads for Russia, at the 
moment our most likely naval foe. There was hardly a 
known instance of a nation employing in wartime an 
effective weapon that had hitherto been concealed. The 
only exception which we could think of was the “ Corvi ” 
with which Duillius checked and grappled the Carthaginian 
vessels when they attempted to ram the Roman ships. 
We concluded that, all things considered, we ought to act 
as the Romans did when they discovered spies in the camp. 
They took them round, showed them everything prepared 
and ready for attack, and then sent them away.... Our 
policy to-day is a curious mixture of openness and secrecy. 
We invite foreign representatives to inspect our * shadow ” 
factories and aerodromes, but veil the equipment of our 
latest warships and do not even mention the names of our 
latest aircraft. 








New South Wates Raitways.—The annual report of 
the Commissioner for the New South Wales Railways for 
the year ended June 30th, 1937, shows that the total train 
mileage has increased by 846,202 to 28,547,207 miles. 
Locomotive reliability is measured by the number of 
‘* casualties *’ and “ failures.” Delays of over five minutes 
to express, mail, passenger, and mixed trains, and over ten 
minutes to livestock, goods, and mineral trains are debited 
as “ casualties.”” A “ failure ” is recorded in every instance 
where, on account of mechanical defect or crew mis- 
management, a locomotive is changed between depot 
stations, irrespective of the duration of the time lost. 
With a locomotive engine mileage of 27,533,000 for the 
year, a mileage of 56,536 was run per “ casualty,” and 
198,080 per “‘ failure.” Eighty-four engines were rebuilt 
during the year, and seventy-nine locomotive boilers were 
built in the Chullara workshops. As the most important 
link of communication between the capital and the State’s 
second city, the Sydney-Newcastle railway service has 
been considerably modernised and developed. By welding 
long lengths of track and by replacing the 80-Ib. rails with 
107-lb. rails the permanent way has been strengthened for 
express speeds. The Inter-city expresses are now composed 
of modern type rolling stock and the time has been reduced 
to 24 hours for a journey of 104 miles over difficult country. 
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A Direct - Reversing Oil - Engined 
Locomotive. 


THE accompanying engravings illustrate a new oil- 
engined locomotive which has recently been supplied to 
Thos. Firth and John Brown, Ltd., by Robert Stephenson 
and Hawthorns, Ltd. This locomotive is stated to be the 
first ever built wherein is incorporated a reversible oil 
engine for traction purposes. In service it is said to be 
proving very simple to control and operate at the steel 
works of Thos. Firth and John Brown, Ltd. The loco- 
motive has been built for arduous service, as it is chiefly 
required to draw an ingot bogie, carrying single concen- 
trated loads in the form of some of the largest steel ingots 
produced in this country. Generally, trains consist of a 
number of wagons and the load on the locomotive is built 
up gradually, as the draw-chains between the wagons 
tighten. This condition does not apply in this case, how- 
ever, and a high starting torque is necessary. 

In order to enable the locomotive to pass through a 
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idling speed. All these controls are in duplicate, a set 
being arranged on each side of the engine, so that the 
locomotive can be driven from either side of the cab. A 
general view of the locomotive, with the side panels 
removed, showing the installation of the engine, is repro- 
duced at the head of this page ; while the engravings below 
show the engine and control arrangements. The fuel pumps, 
air starter valves, governor gear, air compressor for 
manceuvring air, controls and gauges are all grouped at 
the scavenge pump end of the engine. The scavenge 
pump is driven from the crankshaft at the control end 
of the engine. 

Various advantages are claimed for the engine by its 
makers. Apart from the quick and effective reversal 
obtainable, the direct reversing on compressed air is said 
to be cushioned in its action and when the air is first 
admitted to the cylinders the starting torque is higher 
than the full-speed torque of the engine. In spite of these 
advantages, the consumption of compressed air is small. 
At a test carried out at the works of Robert Stephenson 
and Hawthorns, Ltd., fifty-seven reversals were carried 
out in one hour with only one of the two compressed air 

















FOUR-CYLINDER 110 B.H.P. DIRECT-REVERSING OIL ENGINE 


tunnel of small dimensions lying between the furnace and 
the mill, the design was restricted in height to 7ft. 3in., 
while other restrictions were imposed as regards overall 
width and length, as a result of the sharp curvature of the 
track. It can be seen in the engraving that the buffers 
are of very large size, in order to allow the locomotive to 
negotiate the sharp curves without buffer interlocking 
occurring. 

It is of some historical interest that the locomotive was 
built in the makers’ Newcastle works in the same shop as 
Stephenson’s original ‘*‘ Rocket.” 

The locomotive is of the 0-4-0 type, with wheels 3ft. lin. in 
diameter and a wheel base of 6ft. 3in. Its weight in running 
order is 224 tons. The direct-reversing oil engine was made 
by Crossley Bros., Ltd., of Openshaw, Manchester. 
Running at a maximum speed of 500 r.p.m., it develops 
110 B.H.P. in four cylinders. The engine, of the two- 
stroke cycle scavenge pump type, runs equally well in 
either direction of rotation once it has been started. 
Starting and reversal are effected by means of compressed 
air. The starting, stopping, and reversing operations are 
all controlled by means of a single hand wheel. In addition 
to the hand wheel, the engine is equipped with a speed 
controlling lever, which, operating a variable-speed 
governor, controls the engine from full speed down to its 





bottles in operation. Reversal from one direction of rota- 
tion to the other is said to occupy less than two seconds. 
Further claims are that, although running at low speed— 
500 r.p.m.—the engine is compact because of the cycle 
upon which it operates and a smooth and high torque is 
maintained over a wide range of speed. Since it works on 
the two-stroke cycle, the engine is compact, in spite of its 
low speed. Chief among the advantages of the engine for 
shunting work is that standby losses are eliminated. Thus, 
whenever the locomotive itself is not actually moving, the 
engine is at rest. This feature gives a saving in fuel con- 
sumption and also eliminates the discharge of exhaust 
gases while the locomotive is waiting for its load—a 
feature which is advantageous when working in enclosed 
premises. 

The original starting air is supplied by an auxiliary 
petrol-paraffin compressor carried on the front end of the 
locomotive frame. After an initial quantity of air has been 
obtained, further compressed air is supplied by means of a 
built-in compressor driven from the engine crankshaft, 
as mentioned above. Air storage bottles are carried in 
front of the casing and coupled to the manifold and valves 
by piping. 

Cooling water is circulated by means of a centrifugal 
pump, the water flowing through a sectional element 
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Serck radiator. Air is drawn through the radiator by 
means of a belt-driven fan. 

The drive from the engine is taken through a Vulcan- 
Sinclair traction type hydraulic coupling, which is fitted 
with an internal oil reservoir and transfer tubes. This 
coupling is bolted to the engine fly-wheel and is arranged 
to drive a two-speed epicyclic gear-box through a cone 
ring flexible coupling. Fitted with an external contracting 
brake for low gear and a multiplate lubricated friction clutch 
operated by compressed air, for high gear, the epicyclic 
gear-box gives the locomotive speeds of 3 and $ m.p.h. 
Each train in the gear-box has four sets of planet wheels. 
The main reduction gear casing is of fabricated con- 
struction and situated at the front end of the locomotive. 
It provides an oil and dust-tight housing for the helical 
main gearing and the worm and wheel main reduction 














CONTROL GEAR ARRANGEMENT 


gear. All the bearings in each gear-box are of the ball or 
roller type. The drive is taken from a jack shaft to all 
four wheels by means of coupling rods. 

Westinghouse straight air brake equipment is fitted and 
arranged to take air through reducing valves from the 
engine starting bottles. The main fuel tank has a capacity 
of 45 gallons and is mounted in the cab. A pipe con- 
nection is made between the fuel tank and the engine 
scavenge air manifold, so as to provide the necessary 
pressure to the fuel pumps. 








CATALOGUES ReEQuesPeD.—The Australian Export and 
Import Company, Ltd., British Industries House, Marble 
Arch, London, W.1, informs us that it will be pleased to 
receive catalogues in duplicate from any firm interested in 
the Australian and/or South African markets. 


THE CommerctAL Motor SxHow.—In our description of 
the Dennis *“* Max ”’ chassis in our issue for November 19th 
we stated that the engine worked on the Lanova com- 
bustion system. We are informed by Dennis Bros., Ltd., 
of Guildford, that rather more than a year ago the firm 
discarded the Lanova system in favour of a type deve- 
loped in its own experimental workshops. It is this new 
Dennis oil engine which forms the power unit of the 
““Max” and also of the “ Lancet” chassis. In _ this 
design, the combustion chamber is formed in the crown 
of the piston, the cavity provided for this appearing, in 
section, like the outline of an inverted heart, with the 
point omitted. Fuel injection takes place in the centre of 
the cavity. The head, which is furnished with two inlet 
and two exhaust valves per cylinder, is quite plain 
internally—unlike the Lanova design—and the clearance 
between it and the piston crown is intended only as a 
working clearance, not as a compression space. 
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A Large Battery Works. 


Tue products of the Chloride Electrical Storage 
Company, Ltd., of Exide Works, Clifton Junction, 


near Manchester, are familiar to the majority of, if not 
to all, engineers, but the origin of the company and 
the development of its storage batteries are probably 
not so well known. 

The company was founded in 1891 as the Chloride 
Electrical Storage Syndicate, Ltd., and certain French 
and American patents for the manufacture of storage 
batteries, with chloride of lead as an active agent, were 
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lead. Each man attends to a separate jig or casting block. 
These blocks are made in halves, the front half being on 
a hinge and the back half fixed in a vertical position. 
The halves are first clamped together and then lead is 
ladled into the top, along which is a trough, whence it 
flows down between the plates filling the intersections 
of the grille. After a short period to allow the lead to 
set a Small amount of water is poured into the trough, 
and when this has evaporated the front half of the block 
is swung down and the grille removed. The grilles are 
then taken in batches to the finishing department, where, 
by means of saws, shears, or flame, the dross and fins are 
removed. A vertical hydraulic extruding machine in 
the moulding department produces tape for the rosettes 











CASTING PLATES 


purchased. Associated with the syndicate until 1896 
was the well-known firm of Mather and Platt, Ltd., 
and when that company retired from the syndicate two 
of its members remained—-Dr. Edward Hopkinson, who 
became vice-chairman, and Mr. Grindle, general manager. 
For many years after its formation the syndicate was 
associated with the French company, Société Anonyme 
pour le Travails Electriques des Métaux. As early as 
1893 the French company equipped a submarine named 
‘La Gymnati’” with batteries made under the chloride 
patents. The works site at Clifton Junction was acquired 
in 1893, and later purchases of land and extensions to 
the works have now resulted in its being the largest 
factory of its kind in the British Empire. 

When storage batteries were first made the active 
constituent of the plates was chloride of lead, but in 1895 
a new type of positive plate was developed by the com- 
pany’s chemist, Mr. John Rhodin. The active component 
of the new plate comprised a number of gimped rosettes 
of soft lead embedded in a fretwork of hard lead able to 
stand the working stresses. Eight years later a new type 
of negative plate was developed. This consisted of a 
paste made of lead oxide enclosed between sheets of 
perforated lead strengthened with bars of hard lead. It 
was also about this time that the company developed its 
** pasted ”’ plates, which are used in cases where lightness 
is of primary importance. These plates consist of grilles 
of hard lead with fillings of lead oxide pastes. It was 
just before the war that the company introduced its now 
familiar ‘‘ Ironclad ’’ positive plate to take the place of 
the “* pasted ’’ positive plate in certain of the larger types 
of batteries, such as are used in submarines, ships, and 
electrically propelled vehicles and locomotives. This 
plate consists of a number of slotted ebonite tubes filled 
with lead oxide, and in this manner the lightness of the 
pasted plate is retained, but a longer period of life is 
obtained. 

During a recent brief visit to the works of the company 
we found the methods adopted in the production of 
batteries of considerable interest. A considerable amount 
of space and equipment is devoted to the moulding 
department, where the various lead components are 
produced. In this department a number of men produce 
the various types of grilles. The men work in teams of 


six, three on either side of a long hooded trough of molten 














of the rosette type of plate. This tape is taken on reels 
to the resetting machine, which gimps or kinks the tape, 
cuts it off into lengths, and rolls the lengths ready for 
insertion into the plates. As these rolls come off the 
machine they are placed on the plates and then forced 
into the holes on a nearby hydraulic press. The moulding 
department also contains a lead rolling mill in which the 
sheets for facing the box negative plates are rolled. These 
sheets are then passed through a perforating machine. 

In the plate-pasting department the grids or grilles are 
filled with lead oxide in the form of paste. This paste is 
applied mechanically to the standardised types of plates ; 
but in the case of the larger plates and those not required 
in such large numbers, the paste is applied by hand. 
The actual mixing of the paste is not all done on the 
same floor level as the pasting department. Two floors 
above that department the drums of oxide are tipped into 
air-tight dry mixers on the intermediate floor, the material 
subsequently passing into wet mixers at one end of the 
pasting department. All the benches in the pasting 
department are water flooded as are the floors in certain 
other departments where lead dust or fumes are present. 

The plates after drying are taken to the forming depart- 
ment, where they are suspended in tanks of dilute sulphuric 
acid for from three to seven days. 

The manufacture of the ‘ Ironclad ”’ type positive 
plates is carried out in a separate section of the works. 
The ebonite tubes are first passed through slitting machines 
in which the sides of the tubes are incised by four small 
high-speed saws. The tubes are then taken to be filled 
with oxide. In this operation they are placed over the 
grouped splines which form the core of the tubes and set 
in position in a shaking machine which is rapidly agitated 
as the powder is fed into the tops of the tubes. The 
filling of the tubes is carried out within sealed glass 
compartments from the outside of which the operator is 
able to check the filling process without danger of coming 
into contact with the dangerous lead dust. 

For the assembly of the standard types of batteries 
the belt conveyor system has been adopted. The plates 
are first placed in a jig and burnt into groups by means 
of an oxy-hydrogen flame. The groups of plates are 
then carried forward and wood separators are inserted 
between the plates and the elements are placed into their 
respective containers. Further along the belt the battery 

















is fitted with a lid, sealed, tested for air-tightness, and 
inspected. A special assembly department is devoted 
to the assembling of batteries not of standard types. 
Very large batteries, such as are used for power stations, 
telephone exchanges, &c., are assembled on the site. As 
may well be understood, the amount of wood used in 
battery construction necessitates an extensive joiners’ 
shop, in which separators, boxes, and other wood com- 
ponents are made. The separators are first cut to thick- 


ness. on specially designed machines and then treated 
in an alkaline solution to remove resinous matter and 
wood acids. A large machine shop is fully equipped 
for the making of the various types of moulds and special 
plant used in the factory. 


The celluloid-type batteries 
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are made in a department which, owing to the risk of 
fire, has been isolated from the remainder of the works. 

Throughout our visit we were particularly impressed 
with the precautions which have been adopted to safe- 
guard the health of the employees. In addition to an 
elaborate exhaust system to carry away any dust created, 
many of the floors are continually flooded and all employees 
are regularly inspected by a resident doctor and a visiting 
dentist. 








A Large Magnetic Drum. 


Wes illustrate on page 606 what is claimed to be the largest 
magnetic drum in the world, which has recently been com- 
pleted by the Rapid Magnetting Machine Company, Ltd., 
of Lombard-street, Birmingham. It has been built to 
protect a shredder handling large quantities of bagasse or 
sugar cane against pieces of iron entering with the feed. 
The sugar cane is fed to the shredder by means of a 6ft. 
wide slat conveyor, on which the maximum depth of the 
material is 10in. The magnetic drum is to be placed 
below the head pulley of the conveyor so that the material 
will pass forward on to the drum before feeding into the 
shredder. The extraction and discharge of iron from the 
sugar cane is entirely automatic and the plant has been 
designed for continuous operation, as normally during the 
season the drum will run for several months at a time. 
The drum has a diameter of 3ft., a 6ft. wide working face. 
and an overall length of nearly 11ft. Its weight ready for 
shipment, and without the switchboard and motor 
generator, is over 7 tons. It has a maximum power con- 
sumption of 4+ kW and as it requires a D.C. supply for 
operation a totally enclosed motor generator set is being 
provided. 

In this type of magnetic drum it is essential that the 
clearance between the rotating cover of the magnet poles 
inside should be cut down to ensure the minimum reluct- 
ance for the magnetic path. This produces difficulties, 
inasmuch as the permissible bending of the magnet unit 
inside the shell has to be reduced to the absolute minimum. 
In this drum the tolerance allowed for bending of the shaft 
was half a degree per 12in. length. The major problem in 
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its design was to produce a magnet system having a suffi- 
ciently high bending moment to prevent any possibility 
of a sag in the centre being sutfticient to cause the magnet 
poles to foul the cover. The strength of the cover itself 
is so great that no allowance has. been made for bending. 
As the equipment is essentially a magnetic drum, it was 
impossible to put a large shaft throughout, because the 
magnetic permeability of this part would have been much 
inferior to the rest of the magnet system and could not 





neither with surface traffic nor with the ordinary train 
services the whole of the work is being done early on 
Sunday mornings during periods of four hours each, when 
there are no trains running. In this short period one 
girder is transported to the site and completely erected. 
The girder is run into the station in two parts on two 
specially designed trucks. Each part of the girder is 
supported by a swivel on the truck and on reaching the 
desired point the two parts are each swung round, jacked 

















LARGE MAGNETIC DRUM 


be tolerated. It was therefore necessary to develop an 
entirely new method of constructing the magnet system, 
and this is unusual in that all the parts carrying the 
magnetic flux are of high permeability steel. Owing to the 
very limited space available inside the drum for the mech- 
anical portion, considerable use has been made of high- 
tensile bolts and nuts, and while in some instances they 
are very highly stressed, the design provides for a liberal 
factor of safety. The bearings were carefully selected 
according to the working load anticipated, but as they are 
of the self-aligning type allowance was made to cover any 
misalignment or stresses which may be accidentally put 
upon them. The bearings are of a type similar to those 
used for rolling mill work and are double row self-aligning 
roller type. 

The drive to the drum is from a countershaft driven by 
means ofa lin. pitch triplex chain from the head pulley of the 
slat conveyor. The actual speed of the drum is 4-8 r.p.m. 
and it is driven by means of lin. pitch duplex chains at 
each end. 

The switchboard comprises a star-delta starter for the 
motor generator set, ammeter, voltmeter, and shunt 
regulator for the D.C. side, and a potentiometer controller 
and resistance for dealing with the magnet current. 

This latter item is of considerable importance. The 
first operation of the controller is to connect the potentio- 
meter resistance across the line; further movements of 
the controller place one end of the magnet winding to 
different tappings on the resistance until the last stage, 
when the controller is full on, the magnet is connected 
direct across the line with the potentiometer resistance 
cut out. 

To switch off the reverse procedure is carried out; at 
the last step the magnet leads are shorted on themselves. 
At no position is the circuit open. 








Reconstruction of Aldgate East 
Station. 


THE accompanying engravings show work now being 
carried on at Aldgate East Station on the District line, 
London, in connection with the enlargement of the Aldgate 
East-Minories-Aldgate triangle to facilitate the running 
of eight-car trains. The tunnel is to be enlarged from 30ft. 
to 70ft. at this point to take four railway tracks instead of 
two. Twenty girders about 70ft. long and weighing about 
30 tons are to be erected, and since it is desired to interfere 
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up. and adjusted for bolting together. This work takes 
about 2} hours. Thereafter in the remaining hour and 
a-half the girder is raised into position on to prepared 
seatings. Thirteen of the twenty girders are already in 
position. 








Jet Dispersers. 


Tue problem of dissipating the energy of high-velocity 
jets of water, such as occur at the outfall of undersluices 





brought to the fore in recent years, largely as the result 
of the destructive action of water emerging from the 
bottom outlets of the high dams of current practice. As 
solid jets, such streams present great concentrated energy, 
which, if allowed to expend itself as local shock, can 
injure the masonry and foundations of the dam, banks, or 
surrounding structures. Violent swirling currents are 
set up, which can rapidly cause erosion. 

In the past reliance has been placed on water cushions 
for absorbing jet impact, but this method usually proves 
very expensive to construct in the sizes necessary for the 
absorption of large jets, and in any case a water cushion 
cannot prevent swirls and currents reaching the boundaries 
of the structure. In 1922, however, the firm of Glenfield 
and Kennedy, Ltd., of Kilmarnock, started the develop- 
ment of large-scale jet disintegration and jet energy dis- 
persion devices and has manufactured since then the 
well-known jet dispersers which are now widely used to 
solve problems associated with the free discharge of 
pressure water. 

The ‘ Glenfield ’ jet disperser is a simple device, which 
breaks up any form of jet into a conical shower of drops. 
This result is brought about by an application of the 
hydraulic properties of the free vortex. It is claimed 
that by the free vortex method the head absorbed in 
dispersion is considerably less than by any other known 
method and that any other apparatus, such as a spreader 
or baffle, can only produce broken water, without complete 
dispersion. 

In the ‘“ Glentield’ jet disperser a free vortex is 
generated under a very slight pressure in the mouth of an 
escape orifice. ‘The jet passes through the orifice as solic 
water with an appreciable twist and then literally bursts into 
drops in the air. On the release of the free vortex each 
filament of water pursues a straight line course determined 
by its axial velocity and its tangential twist. The greater 
tangential velocity of the central filaments causes them to 
take a more divergent course than those remote from the 
axis, The result is that the inner currents tend to pass 
through the outer currents and the released jet becomes 
an expanding cone of interlacing filaments of fluid, which 
are rapidly disintegrated into drops of uniformly small 
size. These globules of water offer a greatly increased 
surface to the resistance of the atmosphere and the energy 
of the jet is thus absorbed by what might be termed a 
cushion of air. The drops are scattered over a large area 
and therefore the discharge area remains free from swirls 
and eddies of a destructive nature. 

The construction of these jet dispersers is very simple, ax 
can be seen from the accompanying engraving, Fig. 2, which 
shows a disperser assembled in the firm’s works. The jet 

















FIG. 1—AERATING DISPERSERS AT SHONGWENI, 


DURBAN 
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As can be seen in the engraving, 
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the nozzle has formed within it a number of guide vanes, 
which constrain the water to form a free vortex. 

The ordinary application of these jet dispersers in order 
to dissipate the energy of high-head discharges is very 
well known to engineers, as is also their use in connection 
with scour valves for water mains, where the discharge is 
into streams or open drains. Perhaps less well known is 
their use in order to aerate impounded water for town 
supplies. The very thorough aeration to which the dis- 
persed jet is subjected is often sufficient justification for 
installing dispersers where aeration of the water, and not 
the dissipation of energy, is the principal object. A similar 
application is for the spray cooling of condenser plants. 
Used in the form of small spraying nozzles, the head 

















FIG. 2—ASSEMBLED JET DISPERSER 


absorbed is stated to be small. These nozzles are made 
with a 2in. diameter inlet and with discharge nozzles of 
from jin. to 1jin. diameter and require only from 8ft. to 
10ft. head of water, depending on the nozzle diameter 
and the rate of discharge for their correct operation. It 
is not advisable to use greater heads than 12ft., as the 
water then becomes a fine mist, which is liable to be carried 
away by the wind. The photograph reproduced in Fig. 1 
shows a group of aerating dispergers installed on the 
Shongweni scheme, Durban, South Xirica. In this scheme 
much space was available and therefore it was not neces- 
sary to position the jets closely, with the sprays over- 
lapping. In cases where space has to be considered, the 
cones of the sprays can, however, be made to overlap to 
some extent without detriment, as the water is in a very 
fine state of division. 








A New Impeller Pump. 


AN interesting type of butterfly valve impeller pump, 
invented by Captain Louis le Clezio, is being developed 
in this country by International Technical Developments, 
Ltd.,; of Thames House, Millbank, London, 8.W.1. As 
may be seen from our drawing, the working principles of 
the pump are very simple. It comprises a piston-rod 
which reciprocates coaxially within the pump barrel. 


stops 
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At the end of the piston are set two flaps on a common 
hinge, which permits them to move freely. Stops at the 
énd of the piston prevent the flaps opening out sufficiently 
for their peripheries to touch the sides of the pump barrel. 
The piston reciprocates at 500 to 1000 strokes a minute, 
and once it is in operation it has been found that the flaps 
do not touch the barrel sides, even if the stops are removed. 
This is due to the fact that the moving column of liquid 
keeps flowing in the same direction, even on the return 
stroke, and at the end of the forward stroke considerable 
hydrostatic pressure is built up in the annular space 
between the flaps and the barrel, and this pressure is 
balanced by opposing forces in the flaps. In this manner, 
a practically frictionless hydrostatic seal is formed between 
the flaps and the pump wall, without actual metallic 
contact taking place between them. We are informed that 
the pump has a mechanical efficiency of about 75 per cent, 








In some tests 18 cubic metres of water were pumped per 
hour to a height of 13 m. with a 40 mm. diameter pump, 
with a stroke of 60 mm, at 1800 strokes per minute. It 
is particularly adapted for handling solids mixed with 
water, and a demonstration pump with a 2in. bore has 
passed stones up to }in. in size when mixed with liquid. 
The only wearing parts of the new pumps are the flaps, 
and, as may be seen, these are readily renewable. We 
understand that the French Government is fitting shallow 
barges with a modified form of the pump, which it is 
proposed to use as a means of propulsion by water jet 
for vessels of shallow draught. 








Oil-Electric Propelling Machinery 
for Clyde Vehicular Ferry. 


On Thursday, November 18th, we were present at the 
official trials of the oil-electric propelling machinery for a 
new ferry boat under construction for the Clyde Naviga- 
tion Trust, which took place at the works of Davey, 
Paxman and Co. (Colchester), Ltd. 

The ship itself is being built by Ferguson Brothers 
(Port-Glasgow), Ltd., and is to be used as a vehicular 





above normal running speed and closes a valve in the fuel 
system, cutting off the supply of fuel to the injection 
pumps. 

For the sake of economy the engines will be slowed down 
to an idling speed of 150 r.p.m. at the end of each trip and 
speeded up again by the first movement of the bridge 
controller before full power is required. 

The bed-plates of the engines and generators have, we 
noted, been specially designed to suit the particular 
requirements of the installation. The engine bed-plate is 
of the usual substantial box girder type, but in order to 
ensure adequate stiffness between the generator and engine 
substantial tie bolts are provided between the top of the 
generator yoke and the bottom of the engine cylinder 
block, thus virtually continuing the depth of the engine 
cylinder block through to the generator end. 

At the official tests which we were privileged to witness 
one of the units was mounted on “ Linatex,”’ whilst the 
other was fixed rigidly, in order that the advantages of 
the former could be demonstrated, and we were given to 
understand that the test will be continued when the 
machinery has been installed in the ship. 

The design of the engine follows closely on the lines of 
the standard Paxman heavy duty engines, which we have 
described on more than one occasion. Special features of 
the installation include provision for warming the cylinder 
jackets of the main engines*with fresh warm circulating 











500 B.H.P. Ol. ENGINE AND GENERATOR FOR CLYDE FERRY 


ferry from one side of the Clyde to the other at Govan, 
Glasgow, the passage of about 500ft. taking approximately 
two minutes with about four minutes’ waiting time at the 
end of each trip. 

The ferry has a length of 82ft., a breadth of 44ft., and a 
depth of 12ft. to the main deck. It will be equipped with 
main oil engines, comprising two six-cylinder units with 
a total output of 500 B.H.P., and auxiliary engines, 
each of six cylinders, designed to develop 33 B.H.P. at 
550 r.p.m., all of which are being built and supplied by 
Davey, Paxman and Co. (Colchester), Ltd., while the 
whole of the electrical gear is being supplied by the 
General Electric Company, Ltd., of Witton and London. 

The employment of the oil-electric system of propulsion 
enables the main engines to supply economically the whole 
of the power requirements of the vessel. The advantage 
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of this ample supply of electrical energy is being fully 
utilised for the maximum economy of operation and the 
working of the platform which brings the deck to the level 
of the quay side independently of the tide, enabling the 
loading or unloading operations to be quickly carried out. 

The accompanying engraving shows one of the main 
sets on the test bed. The engines are of the makers’ 
standard ‘6 MX ” type, each having six cylinders, 9}in. 
bore by 12in. stroke, designed to develop 250 B.H.P. 
continuously at 500 r.p.m. They are direct coupled to 
160-kW, 440 volts main generators, which supply current 
to two 200 S.H.P., 220 volts, 600 r.p.m. propulsion motors. 
Servo-governors are fitted to the main engines, the bridge 
control being connected to both the electrical equipment 
and the governors. 

An overspeed governor of the Simms type is provided 
on each main engine and operates at a 15 per cent. increase 





water from the jackets of the auxiliary engine sets prior to 
starting up the main sets. Each of these auxiliary sets 
comprises a Paxman-Ricardo engine of the six-cylinder 
type, with a designed output of 33 to 36 B.H.P. when 
running at 550 r.p.m. coupled directly to the 20-kW 
G.E.C. generator. On the test bed the main engines 
operated silently and the exhaust was clear. Satisfactory 
electrical tests were carried out. The river trials of the 
new ferry boat, which will take place in the early months 
of next year, will be awaited with interest. 








CONTROL OF LAKE LEVELS. 


To raise the water levels in Lake Huran and Lake 
Michigan, and to maintain a permanent high level. 
it is proposed to control the flow in the Saint Clair River 
which is not a river properly, but is the upper part of the 
straits connecting Lake Huran with Lake Erie. Diversions 
of water, commercial dredging for sand and gravel, and 
deepening of the navigable channels of the straits has 
lowered the level of the two upper lakes, with results 
unfavourable to navigation, especially at lake ports. 
Controlling works above the Niagara Falls. have been 
proposed also, in order to raise the level in Lake Erie. 
The general scheme for the St. Clair River control is to 
build a series of thirty submerged sills or ridges of loose 
rock, across the bottom, these sills to be 50ft. wide on 
top, with side slopes of 1 on 3, giving a clear depth of 30ft. 
of water over the sills. This arrangement would offer 
less restriction to navigation than any of the other plans 
suggested. Since little was known as to the effect of 
such submerged obstructions to stream flow, tests with 
models of sills of various cross sections have been made 
at the Government’s hydraulic experiment station. The 
model represented that part of the river in which the sills 
would be located, with a horizontal scale of 1 to 100 and 
a vertical scale of 1 to 30, the channel being 180ft. long, 
8ft. wide, and 2ft. deep. Sills with a vertical upstream 
face produced the greatest backwater effect, while a 
stepped face was a close second. And a downstream slope 
of 1 on 2 was somewhat more efficient than a vertical 
face behind an upstream slope of 1 on 1 to l on 3. An 
alternative design, different from the several sills, eon 
sisted of a double row of piles, staggered in position and 
driven through a shallow base course of loose rock. The 
level of the lower lakes—Erie and Ontario—would be 
lowered somewhat while that of the upper lakes was being 
raised to the new level. Pending legal problems and 
legislation relating to the Great Lakes, no plans are being 
made for the construction work, which presents serious 
difficulties, or for the maintenance work on the sills. 








JuNion IystTiTuTION OF ENGINEERS.—At the inaugural 
meeting of the fifty-seventh session of the Junior Institu- 
tion of Engineers at the Royal Society of Arts on December 
10th next, Sir William J. Larke, the retiring President, 
will present the medals and awards won by members 
during the past session. He will afterwards induct 
Mr. W. A. Tookey as President of the Institution and Mr. 
Tookey will deliver his Presidential Address. 
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Development of Hull Form of 


Merchant Vessels.* 


By G. 8. BAKER, D.Sc. 


(Continued from page 579.) 
RESISTANCE EXPERIMENTS. 

THE first more or less systematic experiments on the 
effect of form on resistance appear to have been made by 
Fortree. A manuscript record" of these shows that they 
were done with some care, but as this has never been 
published, some details are given in an appendix. His 
main conclusions from these experiments were given by 
him as follows : 

“(1) A sharp end is more advantageous for passing 
through the water, than flat or bluff, therefore the more 
taper the more easy. 

2) The fore end is more needfull to be sharp and 
tapered than the hinder end, “* the reason because it is a 
great force to a body moving in the water, to part and 
divide it, which cannot be efforted but by raising and 
heaping the water before it ; when to fill the cavity and 
empty space that the passing body would leave behind it, 
requires only the water closing and evening its surface 
which is its natural tendency.” 

*(3) It does not seem that the length of a body is any 
impediment, but rather of advantage, if the surface be 
truly smooth and plain. 

*(4) Although a body shaped as ¢ may with the like 
facility divide and slip through the water as a body like f, 
yet by the slope upward the body in a swift motion is 
rather raised and supported and therefore may swim more 
flooty and easy. 

“It is further to be observed that when any body is 
made full at the bows in the level of the water line, and 
after drawn leaner and hollow towards the foots, such like 
body moving upright may steer easy, but if it heels it 
has no equal water line but being bluff on the one side 
and lean on the other, it will run itself to windward, with 
great stress to the helm to steer it right, and what force 
soever is increased to the steerage, a proportion is also 
imposed to the way of the ship.’ 

** One other comment of this writer is of interest. His 
notes on form conclude with this : 


‘ But I am of opinion that the best shape for a vessel 
to pass easiest through the water is a true and equal water 
line, ... Thus suppose a vessel shaped according to the 
line A B hollowing in both before and abaft as wherrys 
and other vessels often do,... Suppose another vessel 
of the like dimensions contained in the line C D which hath 
an equal water line. I am of opinion the vessel C D will 
pass more insensibly and make less break in the water 
than the vessel A B, and yet will bear as much burden, 
but not so great a sail.’ ” 

First SCIENTIFIC DEVELOPMENT. 

It was after 1750 that capable men began to give thought 
to the science apart from the practice of naval architecture. 
Monsieur Bouguer produced his treatise on ships, and was 
followed soon after by Duhamel du Monceau in 1752, 
Euler in 1773, Romme in 1787. But at the end of this 
period one finds that the beam is still settled as about 
|/3-5 the length of keel, varying a little according to the 
service of the vessel, and the mean draught has increased 
a little to about half the beam. It would appear from the 
above works that the designer fixed three sections, amid- 
ships, the after transom, and at the foremast, inter- 
mediate sections being drawn in by the use of circular arcs 
as diagonals. It follows that these forms had curves 
of areas of cross sections always very like each other ; 
always convex in shape except at the bow, where the 
slanting stem gave a short hollow finish. 

The method of comparing resistances of hull, then in 
vogue, was based upon the assumption that the resistance 
experienced by a surface moving through the water at 
velocity v at an angle « would vary with 

S pv? sin? «, 
where S was the projected area of the surface perpendicular 
to the direction of motion. The method appears to be due 
to Monsieur Bouguer,!* who produced tables for use in 
making an estimate from the fore body of a ship. 

Euler in his book of 1773 made an effort to lay down the 
laws governing the motion of a ship, without making any 
rules as regards the shape. His work on resistance was 
based on the same assumption as that of Bouguer. This 
working out the resistance from the fore body only is very 
curious, as they were aware that a foul bottom added to 
the resistance, and the following extract from Euler shows 
that he appreciated to some extent the effect of the after 
body :— 

“The water behind the vessel must overtake it before 
any pressure can be exerted, and the pressure on the after 
part must be reduced when in motion. ... From whence 
it follows that since the pressure on the fore part is no 
longer counterbalanced by that on aft part, the resistance 
will increase . . . and however little consideration we may 
employ upon this matter, we may easily conceive that this 
increase must depend principally upon the figure of the aft 
part of the vessel, which we have hitherto entirely 
neglected.” 

Probably it was this consideration which led Euler to 
give a formula for resistance in which the whole length 
appears, and inclination of surface is taken into account 
by a ratio depending on beam and length. This law was 


as follows :— 
> 2 : 
26 mid. sec. 
21267\ area 


: . (vel. in f.s.)? 
Ship resistance = -— : 
a 


29 

where a and 6 are the half length and half beam respec- 
tively. The first factor was based upon “ having had 
recourse to some experiments made upon ships of the 
line.” If the form had a full bow, then the 2 was to be 
increased, &c. The relative resistances of four ships whose 
jength to beam ratios are 3, 4, 5, 6, become 0-182, 0-111, 





*The Sixth Andrew Laing Lecture. North-East Coast 
institution of Engineers and Shipbuilders. 
' ** Of Navarchi,”’ by Fortree, about 1670, Pepy’s Library. 


2° Traite du Navire.” 





0-074, and 0-053 respectively, if the constant remains 
2-0 for all. 

Romme concluded from the results of his first. experi- 
ments with ship models in 1783 that with a fixed ’midship 
section the resistance was independent of the shape of the 
entrance and run, if these were reasonable ; but in later 
experiments he “discovered” that. the after end had a 
material effect, and in 1787 he produced formule to take 
account of this. In his ‘ L’Art de la Marine ’’ (1787) he 
advocated a ‘midship section with good beam for stability, 
but minimum area to reduce resistance, the draught of the 
main hull to be one half the beam, the beam to be one- 
fourth the water line length, i.e., slightly longer than 100 
years before. His method of drawing this section gives a 
near circular shape except for the rather flat floor at the 
keel. He insists on the necessity of the fore and aft 
bodies being equal. On “ general experience "’ he suggests 
60 deg. for the angle of entrance of the L.W.L., the angles 
for the other lines diminishing slowly at first, but quickly 
near the keel, the forward levels to be drawn with “ circular 
curves of varying fullness to give the capacity required.”’ 
For the after lines, he merely requires those near the keel 
to be fore and aft for steering, the upper lines having full 
curvature, with the necessary width for the deck. This 
latitude with the lines arose from his opinion that the shape 
of ends only affected the resistance by the effect upon the 
term oon in 

(180— 2 x) 
was now the average angle of entrance from keel to L.W.L. 
Tt should be noted that by 1800 the overall length of most 
large vessels exceeded the keel length by only 20 per 
cent. against the 50 per cent. of 150 years before. 

Beaufoy started his experiments with ship models 
swinging in water, fixed to the end of an 8ft. long pendulum 
arm, just before he started his famous experiments in 
Greenland Dock in 1783. From these pendulum experi- 
ments he concluded : 

(1) ‘That the greatest breadth should be placed 
at 0-4 length from the bow —he comments that the 
preference for placing this at the centre of length seems 
to have arisen from a desire to diminish the angle of 
incidence at the bow. 

(2) That the bottom of the e¢ross section of a hull 
should be made triangular so that it will meet with the 
least resistance for head motion, and with the greatest 
resistance for broadside motion.” 


It was unfortunate that at that time wave-making 
resistance was not understood, and Beaufoy and those 
with him formed conclusions as regards the desirable 
form of hull, largely from the result with submerged 
models. It may seem surprising that wave-making was 
ignored in this way, but there was some excuse for it. 
Certainly at the stern there could have been so little as 
not to be apparent, as the broken-down flow there would 
not make waves, and they were right to concentrate on 
avoiding breakdown, although they thought in terms of 
loss of dynamic pressure and not of breakdown and eddy- 
making. Also, at the bow, the surface water would be 
pushed up and forward, falling as broken water to be 
pushed aside on the divergent waves, i.e., only these 
divergent waves would be apparent as such. In all 
probability they never knew of the deep hollow which 
must have formed a little back from the stem whenever 
the ship went fast enough to produce it—everyone was 
then too busy to look over the side. 

But Beaufoy drew attention to the relative importance 
of skin friction compared with the loss in hydro-dynamic 
pressure on the hull. In his report to the Society for the 
Improvement of Naval Architecture he states : 


“ The resistance arising from friction (even on a very 
smooth surface) is considerably more than it has generally 
been conceived to be, or than has hitherto been accounted 
for .. . from whence it follows that a very little difference 
in smoothness of their bottoms will produce a consider- 
able difference in their resistance, and therefore in rate of 
sailing.” 

He took care to paint his surfaces to get the same 
coefficient, and deliberately set out to measure the 
additional resistance of some planks which had soaked 
in water so that the fibre had started up. He also found 
and gave the following fairly correct law for the variation 
of skin resistance :— 

Resistance=f (surface) v, 
where » varied from 1-8 to 1-73 at different speeds. 

This departure from the square law can be seen from 

his table of resistance for 1 square foot of surface : 


his formula for resistance, where x 


~Beaufoy’s Values of Frictional Resistance for 
1 Square Foot of Surface. 


Taste II. 


Nautical miles Friction 
per hour. in Ib. 

1 ; 0-012 

} 0-043 

3 0-088 

4 0-144 

5 0-209 

6 0-279 

7 0-354 

0-432 


In 1800 the type of ship and its lines was little changed 
from that of 1700. The old depressed, pulled-out bow, 
with high square-fronted forecastle was going rapidly, 
its final removal being due to Sir Robert Seppings, who, 
of Vessels about 1800. 


TaBLe IIL.--Approximate Dimensions, &c., 


100- 74- Frigate 

Ship Li ate Gos Si SR gun. 36-gun. 
Decks E 3 ee 2 1 
Length on waterline, feet 190 175 148 
Breadth, feet ... A Sk-O 48-5 39-0 
Draught, exkeel,feet ... 21-5 .. 26-6"... TES 
Displacement, in tons 3700 2800 . 1460 
Coefficient, t. 

Block 0-61 ... 0:56 ... 0-50 

Mid. sec. 0-84 ... 0-81 ... 0-76 
Angle of ap mee 4 7 

On L.W.L., deg. a 63 60 56 

At half Padi deg... 43 ec ee reg tte 
Ent. r—Run ... 0-83 ... 0-85 ... 1-00 


In every case the entrance was slightly fuller than the run. 


in 1804, rounded up the bow and embodied bow and castle 
in one. Taking three typical classes of ship—100-gun, 
74-gun, and frigate—as representing the largest, inter- 





mediate and light fast ocean ships, average values of their 
particulars are as given in Table III . 

The speed claimed for a frigate was about 10 knots 
running free, 8-0 knots when close hauled. For the 100- 
gun ship, average speed for a long voyage was about 3-5 
to 4-0 knots. To ascertain the general efficiency and 
speed possibilities of these vessels, a mode. of the 
“ Victory’ was made and tested for resistance. The 
results are given in Table IV in the form of © constants, 
together with results which could be obtained with a good 
modern sailing hull of the same displacement. It will be 
seen that the probable maximum sea speed was 9-5 knots 
with a fair wind. Other tests made with this model yawed 
and heeled, showed that its stability of course when close- 
hauled became very bad at about 7-0 knots, and the ship 
is not likely to have much exceeded this speed. 


TaBLe LV.—Comparison of Performance, 1759 and 1926. 
Dimensions of Hulls. 
Ship ‘** Victory.” Modern 
vessel, 
Length, feet rae es “ao 186 ; 255 
Bream Meee. oe ies 52-4 40-0 
Draught— 
Forward, feet 20-2 18-0 
po” i ee 21-9 18-0 
Displacement, tons . i. a. ae 3490 
Block coefficient a &2 0-57 ... 0-67 
Mid, see. coefficient ... ...  ... 0-81 ... 0-94 
Angle of entrance 
On L.W.L., deg.‘ ... # 57 a 26 
At half draught, deg. ... 39 19 
© Values when Upright Without Yaw. 
Speed in knots Modern 
for ship. * Vietory.”” vessel. 
, cage. ook .. 0-96 
6. Faecal . 0-94 
5 wa il Vee ne --- 0-65 
8 : ; et | -.. 0°66 
ia s i ge ee ban Sone ree 
10 , ens) OME : 0-72 
wa BYE acs 0-76 
3. 0-82 
13 0-96 


Even in 1843 we find the Committee on Designs of 
Warships, basing their designs on a small ’midship section 
to get small ‘direct or head resistance,” being misled 
by Romme’s early experiments and old theories. To 
secure the necessary displacement with a small ’midship 
section they were compelled to raise the prismatic coeffi- 
cient from 0-72 for earlier vessels to 0-78, the length also 
being increased some 4-5ft. The Committee recognised 
“the advantage of length in giving finer lines, as it has 
succeeded in sailing vessels not encumbered with weights 
at the extremities,’ but state that the resistance due to 
friction cannot be ascertained (although Beaufoy’s work 
had been published nine years before). 

It remained for the Americans to show the world the 
advantage of fine lines at the ends, by using what we now 
call a clipper bow, and sweeping away all the fullness 
below water aft. It was not till about 1850 that we learnt 
in this country to build better and faster vessels. The 
reason given by an American’ author for this change was 
as follows :- 

“* The full lines of a war ship generate a very large wave 
when the ship was pressed, and for his own safety the ship 
shortens sail. But a clipper ship makes better weather 
when it goes faster and is cleaner. The water instead of 
being heaped up and pushed ahead of the vessel, passes 
partly under and partly along the sides . . . and this form 
of bow .. . although possessing much less buoyancy than 
the bow of the war vessel for an equal length, has much 
more lifting power.’’ Also in another place this author 
states “‘ the bow that does not aggravate a wave has less 
to fear from the undulations of the sea... and that the 
shape as well as the angle of the bow have the regulating 
of this matter.” 


COMPARISON OF SHIPS. 


By 1850 the use of a fine bow for obtaining speed was 
generally appreciated, and it was also known that resist - 
ance increased at a greater rate than speed squared, at 
high speeds. Bourne" attributed this to negative pressure, 
due to the inability of the water to close in around the 
stern, and for high speeds therefore he suggests that the 
stern should be very fine, ** or the vessel will leave a vacant 
space behind her and her resistance be increased enor- 
mously thereby.’’ Many ships of this time undoubtedly 
suffered from a too full stern. Bourne probably knew 
of the results obtained on the ‘‘ Dauntless ” in 1850. This 
vessel as built had a beam of 39-75ft., draught 17-Oft., 
single screw 14-7ft. diameter, length 210ft. Her speed on 
trial was 7-4 knots, but when the stern had been lengthened 
by 8-0ft. her speed increased to 10-3 knots, the value of 


(speed)* 


(aispt.)¢("oower) 


and the revolutions increased from 55 to 68. Several 
other vessels!® about this time were treated likewise and 
gave similar results. It speaks well for this author’s 
judgment that, despite the handicap of inadequate data, 
he writes: “Each different d has a corresponding 
form of vessel which will make the resistance a minimum 
. and a vessel of given displacement may be sharpened 
so much as to increase the resistance by friction more 
than the bow and stern resistances were diminished.” 
This is one of those cases of sound observation, bad science, 
but correct conclusion which occur occasionally, and lead 
many to think that science does not count for much. 
Bourne also gives a method of comparing the resistances 
of different sized vessels, thus “‘ in the case of all vessels of 
similar form, but of larger or smaller size, the results on 
one can be applied to another if the velocities adopted as 
answering to one another vary as the square root of the 
linear dimensions,” and for such vessels he states “‘ the 
screw diameters shall be in the ratio of the resistance of 


increased from 118 to 320. 





the ratio 





13 Griffiths, ‘“‘ Shipbuilder’s Manual,’’ 1856. 

4“ Treatise on the Screw Propeller,’ 1852. 

15“ Rifleman,” “ Teazer,”’ and ‘* Dwarf.” The latter had 
timber temporarily ‘attached to the plating at the after end, 
to render her after. body as full as that of any vessel then in 

rogress.”” The speed dropped from 9-0 to less than 4-0 knots, 
and the ship failed to steer.-Memoir of Steam Department of 
Somerset House, 1850. 
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the hull per unit of speed ’’—~both fairly clear statements 
possibly derived from an extensive memoir by Messieurs 
Bourgois and Moll, dealing with some French experiments 
in 1848. 

CLIPPER SHIPS. 


Before leaving this period a few words should be said 
about the great clippers of this century, which were much 
in vogue from 1830 to 1880. Their origin was American, 
being developments from the fine-lined privateers, such as 
the “ Black Joke” (1812), started in the Canadian'*® 
Maritime Provinces, and in Salem, &c. ‘They differed 
from the standard ship by their finer lines and large rise 
of floor, the displacement being obtained by greater length 
and beam. Even in 1845 the Americans adopted on the 
‘** Rainbow ” a L.W.L. hollow in the entrance. The ship 
length varied from 5-0 to 5-5 tinaes the beam, the beam 
being roughly two draughts, which in course of time went 
up to 2-5 draughts (apart from keel). The English ships 
of this period had a length usually a little less than 5-0 
beams and with fuller entrance lines. The later English 
clippers of 1865 to 1870 had a moderately full ’midship 
section and an angle of entrance varying from 22 deg. to 
25 deg., against the American’s 18 deg. to 20 deg. All the 
bow sections of these later vessels were flared steadily 
from keel to deck, and at the stern the buttocks were a 
little easier, 7.e., flatter in the run than in the entrance. 
With a L.W.L. length very close to 200ft. and a beam of 
about 34ft. these vessels boasted of an occasional 17 knots, 
but averaged about 10 knots. 


Iron SHIPS WITH STEAM PROPULSION. 


it was during this first half of the century, when a 
knowledge of the main factors affecting ship performance 
was slowly spreading, that two great changes in the practice 
of ship design occurred—the use of steam and of iron. 
The application of steam to ship propulsion was being 
quite seriously adopted by many engineers and builders 
in 1840. It was quite early appreciated (1) that the new 
mode of propulsion had a material effect upon the pro- 
portions and shape of hull; (2) that with steam, speeds 
could be obtained considerably in excess of those pre- 
viously possible by sail; and (3) that as sails were taken 
off the ship it was possible to build upwards all sorts of 
deck erections, and during the last century one can trace 
the steady depreciation in beauty of outline due to these 
ugly additions. 

For our present one passes over the early 
efforts’” of Hull (1736) and of W. Symington in the Miller 
boat of 1789, as these early types play no serious part in 
the commercial work of this country. The idea of the 
screw propeller seems to have developed in several coun- 
tries, but Crirck appears to have been the first in this 
country to have tried a screw propeller on the middle line 
at the after end. This was in 1828, and his model was 
exhibited in Scotland on November 12th, 1829, and in 
London in the summer of 1830. F. Smith’s patent comes 
six years later, and was a worse form than Crirck’s ; but 
if F. Smith was not the first inventor, it was his energy 
which led to the adoption of the screw propeller by this 
country, just as it was due to Ericsson that it was adopted 
in America and France. 

The other important change which has had endérmous 
influence on ship forms was the introduction of iron con- 
struction. It was soon realised that the limitations of 
dimensions set by wood construction did not exist with 
iron, and the swing of the pendulum led to the construction 
of the “ Great Eastern”? as a commercial proposition. 
This vessel, whatever it may have cost its owners, served 
the one great purpose of demonstrating the possibilities 
of iron construction for large ships. 

The general effect of these changes is shown in Table V 
by comparing the dimensions of the two screw ships with 
those of the 100-gun and 74-gun ships of Table III. These 
are of approximately the same length, but the beam, 
draught and block coefficient are all much lower. 


TaBLe V.— Dimensicns of First Screw Ships. 
Ship. 0.2 sé. ..-“* Niger.” * Rattler.”’ 
Length, feet . 194 . 176-5 
Breadth, feet : . 34-7 32-7 
Mean * draught, feet o> ae 10-6 
Oe See 0-80 
Block coeft. ean eas, ised okey, ERNE S 0-50 
Angle of entr. degr. ... : 31 


Diameter of screw, feet 12-5 10-0 


* Apart from centre keel. 


The interest taken in ship design and propulsion in the 
fifty years from 1810 to 1860 was very widespread. During 
the last ten years of this period there were taken out over 
130 patents for the shape of hulls and bows, quite apart 
from patents for the shape of special vessels, such as war- 
ships, canal and ferry boats, &c., and over 270 patents for 
screw propeller designs, and practically as many in con- 
nection with paddle wheels. Some of these patents are 
of interest from the fact that they have been revived from 
time to time, and their basic idea still survives. Thus, 
Francis Stevens took out a patent for extruding air under 
vessels in 1847, and within this last twenty years this 
same idea has been tried in Norway, Belgium, and in 
Canada. In 1856 R. Griffiths took out a patent for ship 
lines with marked hollow in the L.W.L. and very bulbous 
bow sections, as shown in Fig. 9. We have seen lines 
resembling these on American, English, and French ships 
in recent years. Forms with circular or quasi-circular 
*midship section were patented by Robertson in 1861, in 





16 ** Private Men of War,” by C. W. Kendall. 

17 The actual first steamship was tried in 1543, when Captain 
Blasco de Garay on the order of Charles V of Spain fitted his 
engine to a 200-ton vessel named the “ Trinity,” loaded with 
wheat at Barcelona. The trial took place on June 17th, 1543, 
and was witnessed by four Commissioners, including the King’s 
Treasurer and the High Steward of Catalonia. The speed was 
estimated at one league in one hour by those in favour, two 
leagues in three hours by those against. The vessel steered 
“as readily as a galley.’ Garay refused to show his machine 
to anyone, and took it away after the trial, but revolving wheels 
were attached to the vessel. There is no direct evidence that 
steam was used, but his machine included a large cauldron of 
boiling water, and one objection of the opposition was the great 
danger of the boiler bursting——From document exhumed from 
the archives of Simaneas in 1825. 

Note.—The engine was probably that of Hero, on the same 
principle as the revolving spray now used for lawn watering. 





conjunction with certain hollow ends, and by Cardon in 
1869, who suppressed the bilges by making the ’midship 
section of two ares of circles of radii ‘‘ which may vary 
from half to the whole beam or even more.” In fact, 
many ideas still in vogue differ from these early patents 
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Fic. 9——R. Griffith's Bows. 
Patent 2813 of 1856. 


only in the mode of application, and in the recognition of 
the limitations of their usefulness. 


APPENDIX. 
ForTREE’s ACCOUNT OF HIS EXPERIMENTS TO DETERMINE 
WHAT SHAPE oF Bopy Wrz Pass Easiest THROUGH 
WATER. 


Transcribed from his manuscript entitled “‘ of Navarchi ” 
in the Pepysian Library, Magdalene College, Cambridge. 

I have made the following experiments. 

First, two bodies of wood shaped as a, the one drawn 
the great end forwards, the other the smaller end forward, 
with equal pull and weights, the smaller end forward 
would continually move swiftest, though never so often 
experimented. Secondly, two others shaped as 6 and c 
of equal weight and dimensions, with the sharp end of c 
foremost it would constantly be swifter than b, with the 
square end of c foremost, the difference would not be so 
great, but yet c would be swiftest. 

Thirdly, two bodies, the one b the other d both of equal 
quantity, b exceeding in length and d in breadth. 6 would 
much exceed d in swiftness. 





Fourthly, two equal bodies, the one e the other f would 
move equally alike the sharp end forward, but when the 
sloped end of f was forward it would seem to be swiftest. 

Fifthly, the one e, and the other g as long again in body 
with ends alike. Upon the first motion e moved swiftest, 
being lighter, but after g had arrived its motion it seemed 
much to gain on the other. 

Sixthly, a thin board cut off an inch broad, moved in 
the water on the same weight, moved fastest, 7 next, 
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k with most resistance, whereby it seemed the length of 
a body of equal breadth was rather an advantage. 

At a later stage in these notes he states :— 

One thing more is to be considered in the body of a ship. 
That all the surfaces that may touch the water be made as 
smooth, glib and even as may be, for the least hole, hub 
or splinter that may raise the least break in the water is 
proportionably an impediment in the way of a ship, which 
is the reason why a ship that is grown with moss, ete. is 
so sluggish. 


(To be continued.) 








The Pirelli Lead Extruding Machine. 





LTHOUGH the Pirelli lead extruding machine is 
fA. no longer new, it is one of the machines of the kind 
of most recent origin. It was developed in the Eastleigh 
factory of the Pirelli General Cable Works, Ltd., and the 
earliest type has been in operation for several years. 
For the following description of the machine in its present 
form and historical notes on lead extrusion: in general, 
we are indebted to Mr. R. E. Horley, M.I.E.E., the works 
manager at Eastleigh. 

The high density and softness of lead and the ease 
with which it is extracted from its natural ores, led to 
its application in the very early days to the uses of man- 
kind. Lead water piping, for example, has frequently 
been dug up by workmen excavating in Rome, Pompeii, 
and other ancient cities, and has been found to be in a 
perfect state of preservation after having been buried 
for over 2000 years. In this country interesting specimens 
of lead piping laid down by the Romans about a.p. 76 

















FiG. 1—-LEAD PIPE REMOVED FROM SOIL AFTER 
1800 YEARS 


in the time of Vespasian have been dug up at Bath, 
and metallographic examination has shown that the 
piping was made of cast sheet lead. The sheet was cast 
in a shallow mould approximately 6ft. long, 1ft. 3in. 
wide, and fin. deep, and then formed into a triangular- 
shaped pipe by pouring molten metal along the apex. 
A portion of a lead pipe dug up from Roman soil after 
1800 years is shown in Fig. 1, which is reproduced from 
** Lead and Precious Metals.” 

Later, lead pipe was made by an extrusion process. 
On account of its softness lead was the first metal to be 
extruded. The earliest recorded patents for such a process 
were taken out in England in 1797. Early extrusion 
machines consisted of a cylinder fitted-at one end with a 
piston in the form of a screw. When the cylinder was 
filled with lead and heated, the piston was screwed up 
to squirt the lead in the form of a rod out of an opening 
at the bottom of the cylinder. Tubes were extruded by 
fixing a rod extension to the centre of the piston passing 
through the opening of the cylinder, so that when the 
piston was screwed up the metal was forced out in the 





form of a tube through the annular space between the 
rod and hole. 

Power-operated machines were subsequently introduced 
and used for the manufacture of lead piping. Lead sheet 
was also manufactured by the extrusion process. A very 
large diameter pipe was first made and then split longi- 
tudinally and flattened out. The hydraulic press paténted 
by A. H. Hammon in 1869 in France, is very similar to 
the normal type of extrusion machine used at the present 
time, and was employed for manufacturing tin-lined 
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FiG. 2—VERTICAL LEAD PRESS 


pipe. In the normal vertical lead press—Fig. 2—used 
for cable sheathing, the cable is passed through a die 
box G, maintained at a predetermined temperature, 
and immediately under the container I. To the cylinder 
D water is admitted under pressure, and acting on the 
ram E raises the container I, when the stationary ram J 
forces the lead round the nipple A (Fig. 3, which gives 
details of the die box). The lead is then forced round the 
core die B through which the cable is passing and is 
extruded through the die ring C. Lead thickness is deter- 
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mined by the difference between the outside diameter 
of the core die and the inside diameter of the ring die, 
and the even thickness of lead is controlled by the adjust- 
ment of the ring die C by the bolts D. 

In service the behaviour of lead pipes has been found 
to be extremely variable. Some have stood the test of 
centuries’ service ; others employed under similar con- 
ditions have deteriorated very rapidly. This has led to 
many investigations into the causes responsible and the 
work undertaken by the Non-Ferrous Metals Research 
Association since 1925 at the request of the electrical 
cable manufacturers is of particular interest. These 
investigations showed that in certain cases the failure 
of lead piping was due to the inability of the lead to stand 
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FiG. 3—SECTION THROUGH DIE- Box 
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up to alternating stresses, caused by vibrations in 
the locality in which cables were laid, such as in the 
vicinity of railway lines and highways, along which 
heavy traffic passed. A remedy for this type of failure 
was found in the adoption of certain alloys more resistant 
to this type of fatigue. But in many other cases of failure 
the causes could not be attributed to local working con- 
ditions, and it was suspected that failure was due to the 
wall of the pipe itself. When applied to the problem the 
science of metallography showed that the majority of 
pipe failures could be attributed to the inclusion of oxide 
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FiG. 4—LEAD TONGUES REPRESENTING CHARGES OF LEAD 


films in the lead pipe walls. The inclusion of these films 
is due to an inherent defect of intermittently operating 
lead presses. 

When the container of a normal type press is filled with 
molten lead the surface in contact with air rapidly oxidises. 
On recharging the container, the fresh molten lead is 
poured on top of the oxidised surface, and since the fresh 
charge of lead does not completely melt all the residue 
of the old charge in the container, all the oxide does not 
come to the surface of the fresh charge. Thus, when 
the press is again put into operation, a certain amount of 
lead oxide is extruded, together with the lead. While it 
has been the custom to skim the surface of the molten 
meta] to eliminate the oxide as far as possible, and to cut 
off a few feet of the lead extruded immediately after 





Fic. 5—-LEAD TONGUES IN PIPE 


charging, these precautions, although beneficial, have 
proved to be quite inadequate. 

Consideration of how the oxide films are distributed 
is instructive. From Fig. 3 it will be seen that in order 
to extrude the plastic lead in tubular form around a cable, 
it is necessary to divide it so that the streams of lead 
amalgamate to form the piping. In the internal passages 
leading to the dies, the lead moves forward in the manner 
of a viscous fluid. In the centre of the channels, motion 
is rapid and very slow at the confining walls. Thus lead 
from the new charge in the container will make its appear- 
ance in the cable sheath long before all the lead from the 
previous charge has been swept out from the feeding 
channels, and a thin film of oxide will separate the portions 
of lead representing the old and new charges, as may be 
seen in the second illustration in Fig. 4, which shows this 








diagrammatically. As extrusion proceeds, an increasing 
proportion of the circumference of the sheath consists 
mainly of the new charge A (diagram 3), and eventually 
the tongues of this new lead meet at the top and bottom 
points (diagram 4). Actual photographs of the lead 
(Fig. 5) show stages corresponding to diagrams 3 and 4 of 
Fig. 4. By this time the container has had to be charged 
again and the lead from this latter charge B may have 
reached the top of the circumference and as before will 
also flow round to the bottom point, eventually over- 
taking the last pair of tongues of lead, which have now 
merged into a single seam at the lowest point. 

It is at this point where the successive tongues of new 
lead converge that the common defect known as split lead 
originates, and the weakness is due to the accumulation 
of numerous thin layers of metallic lead, separated by 
oxide films (Fig. 6), each layer corresponding to a single 
charge of lead poured into the press container. Thus a 
longitudinal seam or weld extends through the length of 
the cable and films of oxide are deposited along a con- 
siderable portion of the weld. 

To overcome the weakness due to defective welds, 
various schemes have been proposed, such as the lower- 
ing of gas jets into the lead container to melt the residue 
of the previous charge before pouring in a fresh charge, 
and the use of special die chambers, so that the weld, 
instead cf being in the form of a butt joint, as shown on 
the left of Fig. 7, is changed to a long scarf joint, as on 
the right. But these methods do not obviate the weakness 
due to the oxide films which collect at the weld. Many 
investigators have shown that this weakness in lead 
sheathing is due to oxide and not necessarily to the 
presence of the welds themselves. 

No modification to existing intermittent presses can, in 
the opinion of Mr. Horley, be entirely successful, because 
they do not prevent the inclusion of lead oxide. The 
straight-through press, although affording some advantage 
in the provision of an annular scarf weld joining the lead 
between charges, does not eliminate lead oxide, as can be 
seen from Fig. 8, which is a photomicrograph of parts of 
a lead pipe section taken at a weld. 

The lead extruding machine developed at the Pirelli 
General Cable Company’s works represents a departure 
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IN CONTAINER 


from accepted practice. It is continuous in operation and 
produces sheathing free from lead oxide. An elementary 
diagram, Fig. 9, explains the principle on which it works. 
S is a steel screw driven by a gear wheel G, revolving in the 
cylindrical barrel B, with a number of channels or grooves 
in its bore. Molten lead enters at the lead inlet and this 
part of the machine is maintained at a suitable temperature 
by heaters. The lead fills the longitudinal grooves and the 
threads of the screw. Owing to the provision of a cooling 
jacket, the metal in the grooves becomes solid. As the 
screw rotates it tries to carry the lead in its threads 
around with it, but owing to the friction between the lead 
in the threads and the solid lead in the keys considerable 
resistance to rotation is produced. As the coefficient of 
friction between lead and steel is less than that between 
lead and lead, the lead spiral lying in the threads of the 
steel screw is forced forward through the machine into 
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Fic. 6—-LAYERS OF LEAD SEPARATED 
OXIDE FILMS 


the die chamber very much in the same way as the tool 
carrier of a lathe is forced forward by the rotation of the 
leading screw. The plastic lead is compressed to a homo- 
geneous mass in the die chamber and forced through the 
dies and out of the machine in the form of a pipe. 

In the primitive form of the machine described the cone 
die is carried by the revolving screw and must also revolve 
whilst the die is stationary. Thus the resulting pipe is 
extruded with a considerable twist, which is undesirable, 
especially when the machine is used for covering cable, and 
considerable development was therefore necessary to 
produce a machine in which both dies are stationary. 

A section of the machine in its present form is shown in 
Fig. 10. It is driven by an electric motor and consists of 
a stationary tube through which the cable travels, carrying 
a core die at one end and surrounded by a revolving 
hollow cylinder. Screw threads on the inner and outer 
surfaces of the cylinder co-operate in the manner 
described with the longitudinal grooves forming keys in 
the bore of the barrel and the outer surface of the stationary 
tube. Lead is admitted to the barrel and passes through 
ports in the revolving cylinder to the underside of the 
tubular screw, as well as the outer side, thus giving a 





double extrusion effect. The tubular screw is driven 
through a gear unit composed of three pairs of gears, 
1, 2, and 3, made of hardened steel, and the first reduction 
is profile ground to ensure silent running. To facilitate 
construction and assembly the reductions 2 and 3 are 
mounted in cast iron subsidiary castings 4 and 5, whilst 
the final gear 1, which is mounted on the main extrusion 
screw 6, is housed in a steel casing 7 designed to withstand 
a thrust of 600 tons. 

The extrusion screw has a shoulder which forms a base 
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Fic. 7—BUTT WELD AND SCARF JOINT 


for the gear 1, which, in turn, forms a supporting face 
for the large thrust race 9, which takes the reaction of the 
screw when extruding. The back end of the thrust race 
is mounted in a steel flange piece 10 fastened to the steel 
casing 7, thus giving ample rigidity when the load is 
applied. When the load is released, springs 12 force the 
thrust race 11 forward on to the shouldered portion of the 
casing, so that there is no danger of the balls dropping 
out of their tracks. To the steel flange 10, which also 
carries one of the main roller bearings 14, a steel flange is 
attached, and to this the stationary tube 15 is fastened 
and located by keys 16, which prevent rotation. The roller 
bearing 17 is mounted in the front end of the steel casing 7, 
thus giving a long bearing span and ensuring ample 
support of the screw 6. An oil retainer 18 prevents any 





LEAD PIPE 


FIG. 8—-PHOTOMICROGRAPHS OF 
SECTIONS AT WELD 


oil leakage into the extrusion portion of the machine. 
The screw 6, which protrudes into the extrusion chamber 
19, is made of high-tensile heat-resisting steel, and has 
machined grooves 20, which form a lead retainer and pre- 
vents lead running back into the gear unit. The screw 
also has external and internal threads 21. For the outer 
and inner extrusions, the lead in the threads is forced 
forward by the outer and inner screws respectively, and 
keys indicated in one case at 22 prevent rotation of the 
lead about the axis of the machine and allow only 
horizontal movement to occur. 

The lead entry 24 for the outer extrusion is on top of the 
barrel, while that for the inner extrusion is through the 
portholes 25. Annular grooves 27 on the stationary tube 
act as a retainer and prevent the passage of the lead to 
the back part of the machine. The extrusion chamber 19 
is fastened by bolts to the casing 7. In the extrusion 
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FIG. 9—DIAGRAMMATIC ARRANGEMENT OF 
PIRELLI MACHINE 


chamber is a detachable sleeve 29, held by a retaining 
nut and, in addition to having keys cut on, the surface, 
has cooling channels 31 for cooling the lead to the neces- 
sary temperature for extrusion. Channels 32 in the 
stationary tube 15 serve for the inner extrusion cooling. 
A circular manifold 33 forms the water outlet. The inner 
cooling system for the inner extrusion is also supplied with 
two circular manifolds on the back end of the machine. On 
the front part of the extrusion chamber 19, additional 
cooling channels 37 are arranged to control the lead 
temperature in the compression chamber. The inlet and 
outlet for these channels are indicated at 38 and 39. 
Water for cooling is distilled or softened water, and it 
flows in a closed circuit formed by radiators. 

Induction coils 40, 41, 42, and 43 serve for the initial 
heating of the machine. During the normal operation, the 
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the maximum linear speed of the sheathed cable with 
which the operators can cope. The large machine will 
extrude up to 4 tons of metal per hour, the medium size 
up to 24 tons, and the small machine up to 0-8 ton. In 
Fig. 11 is shown an early form of Pirelli extruding machine, 


lead in the back portion of the extrusion chamber must be 
maintained in the molten state, and the back coils 40 
and 41 are used for this purpose. The core die 44 is sup- 
ported by a holder 46 securely fastened to the stationary 
tube 15, and the ring die 45 is centralised by a shaped ring 
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has access to the machine water is circulated through the 
cooling channels around the barrel in order to create the 
plastic condition in the lead necessary to cause the 
reaction between the lead in the screw threads and that 
in the channels. 


The speed of the lead pipe or cable 
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FiG. 10—SECTIONS THROUGH PIRELLI 


and Fig. 12 one of the modern medium size machines in 
operation at the Pirelli cable works. 

The operation of the machine is simple. When starting 
up the heating coils are energised to heat the barrel to 
about 300 deg. Cent., when the driving motor can be 


48, held by a front screw 49. An adjustable screw 50 
provides the necessary adjustment of the ring die for 
variation of thickness in the lead, and a tube 47 insulated 
from the machine by an air gap, protects the cable core 
while passing through the hot portions of the machine. 


SECTION A.A. & 


LEAD EXTRUDING MACHINE 


sheath can be controlled by changing the degree of cooling, 
and once this has been set to a suitable value the machine 
will continue to extrude as long as the molten metal is 
fed into it. Throughout the range of a particular size of 
machine the weight of metal extruded is constant and does 








Fic. 11—EARLY PIRELL!I LEAD EXTRUDING MACHINE 


started to turn the machine over. If a lead supply valve 
is used it is then opened to admit lead to the machine, 
but in the absence of a valve the supply is controlled by 
melting or solidifying the lead in the connecting pipe 
between the lead pot and the machine. As soon as lead 


Three sizes of the machine are made. The largest is 
capable of sheathing cables up to 5in. in diameter under 
the lead, the medium size cables up to 3in. in diameter, 
and the smallest up to I}in. The minimum diameter of 
cable that can be sheathed on each machine depends on 





MADE WITH FOUR-ARM SPIDER DIE SUPPORT 


FIG. 13—SECTION OF WATER PIPE 











Fic. 12—LATEST PIRELLI EXTRUDING MACHINE 


not vary with the size of the pipe extruded. The output 
in tons per hour is higher than that obtained from corre- 
sponding hydraulic presses, for although the actual speed 
of extrusion may be lower extrusion is continuous, while the 
hydrazlic press must stop frequently for refilling the con- 





FiG. 14—PIPE BEFORE AND AFTER STRETCHING 


tainer and for the setting of the metal. Experience has 
shown that the crystalline structure of the pipe is free 
from lead oxide and that this freedom is not affected by 
the use of spiders or die supports if they should prove to 
be necessary to secure extreme accuracy in the dimensions * 
and concentricity of the pipe. 
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In Fig. 13 is shown a section of a water pipe made with 
a four-arm spider die support in the extrusion machine. 
At A is shown the crystal formation in a pipe allowed to 
cool slowly in air and at B the crystal formation in a pipe 
cooled quickly with water. 

Samples of water pipe made in the machine using a four- 
arm support to the core die have been tested by stretching 
them to four times their mean diameter, as shown in 
Fig. 14, without any weakness developing in the wall. A 
section of a pipe made without a die spider is shown in 
Fig. 15. 

As no air enters with the lead there is entire absence of 





Fic. 15—PIPE MADE WITHOUT A.)SPIDER DIE . 


lead press defects, such as pinholes or air blisters, red lead, 
and weak seams, so that in the case of power and tele- 
phone cables a valuable saving in stripping lead sheaths 
is obtained. The early form of extruding machine, 
shown in Fig. 11, has been in operation for three years, 
sheathing cables for the most importgnt contracts for 
super-tension working. 








The New Works of Richard 
Klinger, Ltd. 


Ovr illustration shows the new works which have 
recently been opened by Richard Klinger, Ltd., at Sidcup, 
in Kent, for the manufacture of the extensive range of 
** Klingerit ’ jointings. This business was first established 
in 1886 by the late Mr. Richard Klinger. One of his 
earliest inventions was the reflex water level indicator, 
and the design of this indicator necessitated a steam- 
tight joint between the glass plate and the metal body of 
the gauge. At that time no satisfactory material for 
making such a joint was available, and with a view to 
obtaining it, Mr. Klinger carried out a great deal of 
research and experimental work. His work eventually 
resulted in the production of a compressed asbestos 
jointing, to which he gave the now familiar name of 





made in the production manager’s office. In this manner 
a complete record is always available of any batch of 
sheets. The raw materials are stored in a large basement, 
the temperature and humidity of which is carefully con- 
trolled. In one corner of the basement a hydraulic press 
has been adapted for cutting up the rubber, which is one 
of the constituents of the packing, as it is taken from the 
bales and before it is taken up to the mixing rooms. 

In the asbestos preparation department the crude 
asbestos is first dried and all foreign matter removed. It 
is then passed through carding machines, whence it comes 
in the form of a soft floss. The floss is then taken to the 
mixing department, where it is mixed with various ingre- 
dients to form the ‘“ dough” from which the jointing 
sheets are made. The “‘ dough ” is carefully measured out 
into drums, which are then sealed and taken to the calender 
department, where it is rolled out into sheets under a very 
great pressure. The calenders are laid out for the pro- 
duction of sheets in the two:chief sizes of 60in. by 80in. 
and 80in. by 160in. and in varying thicknesses from 
0-008in. to Jin. The vapour driven from the mixture by 
the rolls is drawn off into a cowl set above the calender and 
is conveyed by means of pipes to a recovery plant at the 
rear of the building. When the rolling is completed the 
calender is stopped, and the sheet slit, and the calender 
is once again set in motion to run the sheet from between 
the rolls. In cases where sheets thicker than the standard 
sizes laid down for the calenders are required, two or more 
sheets are joined together by passing. them through a 
separate high-pressure calender. 

The sheets are placed in piles upon fiat-topped trucks, 
to be taken across in batches to the printing machines. 
These printing machines comprise an upper and lower 
roller, the surface of the former being engraved with the 
firm’s trade mark and the lower with markings to show 
that the product is British made. 

Throughout this department a series of light rail tracks 
has been let into the floor to serve each machine and the 
storage racks. The light trollies which run on these rails 
considerably expedite the handling of the sheets, which, 
when in numbers, are exceedingly heavy. In both the 
mixing and the calender departments all the machines 
are controlled by push buttons and the actual switchgear 
is situated outside the departments to safeguard against 
risk of fire or explosion. 

The firm has been well known for many years for its 
joints, gaskets, and packings, and an extensive department 
in the new works is devoted to their fabrication. As may 
well be understood, the wide variety of different types of 
gaskets and joints necessitates the keeping of a consider- 
able number of blanking tools for their manufacture. 
Each of the standard forms of gaskets and joints has a 
special tool built up for it and kept permanently in stock, 
and a large machine and tool making department is engaged 
in the manufacture and repair of the tools. In cases 
where only a small number of special joints require to be 
cut a somewhat unusual method has been adopted for 
their production. To build up a metal press tool would 
involve a cost out of all proportion to the value of the 
order, so one is built up of plywood and sheet metal. A 
sheet of about lin. thick ply is marked out on the surface 
with the shape of the required joint, and then where the 
cutting edges are required a slitting fret saw is passed 
along the line and right through the board. Strips of 
metal are then shaped to conform with the slits and one 
edge of the metal sharpened to a knife-edge. These strips 
are then forced into the boards and a press tool capable of 
producing a fair number of perfectly shaped joints is 
ready. 

The joint cutting department is provided with a number 





AERIAL VIEW OF THE NEW WORKS OF][RICHARD KLINGER, LTD. 


* Klingerit.’’ Other inventions of Mr. Klinger included 
the seatless piston valve and “ sleeve packed ” cock, both 
of which have been described in these columns. 

The new factory is wholly devoted to the production of 
the firm’s asbestos products, which, in addition to the 
jointings, include brake lining, cylinder head gaskets &c. 
Following the modern trend in factory design, it is spacious 
and well lit, and is well suited to the production methods 
of the company. Practically the whole of the front part 
of the building is devoted to the administrative offices 
and despatch department. In the production manager’s 
office we were interested in a set of electric recording 
instruments, each one of which is connected to a calendar 
in the department where the jointing sheets are rolled. 
These instruments provide a permanent record of the 
manufacture of each sheet and enable any fault in the 
operation to be instantly detected. Adjoining the offices 
is a well-equipped laboratory in which a sample from each 
batch of sheets is tested. The inspection includes a tension 
and compression and an absorption test, and the results 
of these tests are kept together with the permanent record 





of power presses of several different types and _ sizes, 
according to the. nature of the work to be done, while 
special ring cutting machines can be quickly adjusted to 
cut rings of any inside or outside diameter, and in the 
same department also are manufactured the compressed 
asbestos valve rings for the Klinger piston valves and the 
compressed asbestos “‘ packing sleeves’ for the Klinger 
“‘ sleeve-packed ” cock. All the work done in this shop 
passes through an inspection department before despatch 
and a careful record is kept of every job. 

At one end of the building is the despatch department, 
in which all goods are packed and loaded for delivery. It 
has a loading bay opening out into the approach road, and 
to assist the work of loading the floor of the department is 
just above the level of the lorry floor. An electric pulley 
block slung from overhead rails round the department is 
used for handling the heavier packages. 

Adjoining the main building is the boiler-house, in 
which is installed a Babcock and Wilcox boiler with a 
capacity of 6000 lb. of steam per hour for the process work 
and for heating the factory. Throughout this boiler-room 





the firm has installed its own steam fittings so that in 
addition to supplying steam the plant is also used for 
service testing the company’s products. At one end of 
the boiler-room is a Neckar water softening plant with a 
capacity of 1500 gallons of water per hour. In addition to 
treating the feed water for the boiler, this plant supplies 
water for other purposes in the factory. All water is 
obtained from a well on the premises. 

At present the firm does not produce brake linings in 
very large quantities at the new factory. The brake lining 
finishing shop is the only one at present in operation, but a 
further extensive shop is under erection and production 
in quantity will begin in the near future. It is interesting 
to note that, in addition to the installation of all this 
special machinery, a considerable amount of the internal 
work, such as benches, offige and store fittings, pipe work, 
&c., has been done by the company’s own staff. It was 
considered that by adopting this method all the internal 
fitting could be done to the best advantage when required, 
and in this way the irritating adjustments frequently 
required in a new building which is completely fitted out 
have been to a large extent avoided. To carry out this 
work a well-equipped carpenters’ shop and smithy have 
been installed. 

There are two canteens in the building, one for the office 
and one for the factory staff. The works stand on a site 
of 28 acres, and there is plenty of room for future expan- 
sion and for a sports field for the staff. 








A BRAKE TESTER. 


WE have received from the Royal Automobile Club a 
most ingenious and simple apparatus for testing motor car 
brakes. It consists of a rectangular tin box, 3-8in. high 
by 2-7in. wide by 1-7in. broad. In use it is stood on any 
level part of the floor of the car with either of the two 
edges 2-7in. and 1-7in. long respectively parallel to the 
direction of motion. At a speed of about 30 m.p.h. the 
brakes are applied, and if the tin topples and falls over a 
deceleration of at least 22-9ft. per second per second or 
of 14-4ft. per second per second, according to the attitude 
of the box, has been attained. The theory of this ingenious 
device is simple. If W be the weight of the tin, H be its 
height, D the distance from its back to its front in the 
attitude chosen, and P be the force due to inertia when the 
brakes are applied, then from the parallelogram of forces 
when the resultant passes through the front edge 
P/W=D/H. But P=Mf and W=Mg, where M is the 
mass of the tin, f the deceleration due to braking, and g the 
acceleration due to gravity. Hence, cancelling out, f/g 

D/H. H is always equal to 3-8in. and D may be 1-7in. 
or 2-7in., corresponding to decelerations of 14-4ft. and 
22-9ft. per second per second. Consideration shows that 
the readings of the instrument are not affected by the 
gradient on which the car is travelling nor by the velocity, 
but solely by the deceleration the brakes are capable of 
producing on a level road. The only essential if correct 
readings are to be obtained is that the surface on which 
the tin is stood in the car should be parallel with the road 
surface. Brakes strong enough to cause the box to topple 
in either attitude can be regarded as good, byt brakes 
which are unable to make the box fall in either attitude 
are definitely unsafe and should be attended to. 


* 








NATIONAL SAVINGS HOLIDAY CLUBS. 
(Contributed by the National Savings Committee.) 


A LARGE number of firms provide facilities for, or permit 
the running of, holiday clubs among their employees. 
The new holidays-with-pay development in the engineering 
and other industries makes this question of holiday savmg 
of interest to every firm. Not only is it a matter of addi- 
tional funds saved by the workman to enable him to benefit 
by the holiday, but of methods of administering the holiday 
pay- allowances. Many firms will desire to examine the 
most economical and effective ways of operating Savings 
Clubs and of dealing with the holiday pay allowances. 

The National Savings Committee has extensive expe- 
rience over many years of the needs of firms in the savings 
field. Savings Clubs run under its methods are already in 
operation in many works. To meet the needs of the new 
position they have been able to adopt a National Savings 
Club system to deal with both holiday pay allowance 
accounting and the ordinary savings of employees. This 
new service, specially devised to combine the two things, 
holiday pay and personal savings, in one scheme, may well 
prove a useful and time-saving plan for firms. 

There are, of course, many firms which have arranged 
their own methods of administering holiday pay allow- 
ance; for them the ordinary savings club methods are 
suitable and worth investigating. 

While the issue of the moment is holidays with pay, the 
general question of savings facilities provided through the 
agency of the firm for the benefit of employees is one in 
which employers are showing increasing interest. There 
are many diverse objects, from holidays to funds for retire- 
ment, for which these facilities can be provided. The 
National Savings Service is designed to cover the whole 
field, and any firm inquiring into one aspect of the matter 
might well see if the facility should be planned from the 
commencement to produce a complete, economical, and 
efficient service for its workpeople. 








Tue Late Mr. H. N. Wuirrorp.—It is with great 
regret that we have to record the death of Mr. H. N. 
Whitford, of the General Electric Company, Ltd., who 
passed away suddenly at his home in Hampstead on 
November 17th in his fifty-fifth year. He joined the 
G.E.C. in 1916 and after a brief period of service on the 
accounts and secretarial side of the business was appointed 

mal assistant to Mr. M. J. Railing. The marked 
ability which he displayed in this capacity led ‘to his 
appointment in 1925 to the post of commercial manager 
of Witton Engineering Works, where he carried out 
important work in the introduction of many forms of 
modern business systems rendered necessary by the rapid 
growth and development of the works. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Steel Cartel Meetings. 


Considerable interest attaches to the meeting 
of the European Steel Cartel which was held in Paris 
on November 22nd and 23rd. It was anticipated that a 
number of far-reaching decisions would be made, and the 
meeting was regarded as being of particular importance, 
since not only did the British makers attend as members 
of the Cartel, but representatives of the American steel 
industry were also present. On occasions during the 
past year or two there have been reports that the Trans- 
atlantic steel industry intended to ally itself to the Cartel, 
but so far these have not been substantiated. Matters, 
however, appear to have gone a stage further and there 
were expectations that the Americans would at last take 
this step. Up to the present, however, no announcement 
has been made, but it is very unlikely that the American 
steel industry would become a member of the Cartel as 
that might involve political complications in the United 
States. It is possible that the Americans will agree to 
abstain from the rather pointless price cutting which has 
characterised their operations of late in the British and 
other markets. An arrangement between the Cartel and 
America would have an important effect upon the export 
markets in which American competition has been severely 
felt. The question of prices is one which loomed large in 
the Cartel deliberations, and it is understood that the 
quotations for practically all descriptions of steel controlled 
by that organisation were reviewed. No changes in export 
prices, however, were announced after the meeting, and 
apparently the official British and Continental rates for 
structural material, including bars and plates, will remain 
unaltered for export pending further consideration of the 
situation. The exception to this is shipbuilding steel for 
some of the Northern markets, for which the price has 
been adjusted to meet local conditions from £14 to £12. 
This rather tame ending to the deliberations at a meeting 
at which some drastic price changes were expected will 
probably cause some surprise, but it is evident that the 
Continental steelmakers are determined to hold their 
export rates for as long as possible. 


Pig Iron Price Adjustments. 


For some time past business in foundry and 
forge iron has been restricted owing to the uncertainty 
regarding the prices which would rule after the end of 
the year. An announcement has now been made that the 
makers of foundry and forge pig iron of a phosphorus 
content of 0-75 per cent. and upwards have agreed to 
stabilise their present quotations for the first six months 
of 1938, subject to certain minor adjustments. The 
producers in this department of the iron and steel trade 
have taken the view that as they do not serve, the steel 
trade the problems of their industry are not identical 
with those of the manufacturers of hematite and basic 
iron, and -on occasion they have taken an independent 
attitude. The statement, therefore, that they have 
followed the example of the basic iron producers in 
stabilising their current quotations over the first half 
of next year is reassuring. The ‘‘ minor adjustments,” 
however, are of considerable interest. For instance, the 
differential between the price of foundry and forge iron 
used for foundry purposes was formerly 3s. per ton, 
and this has now been reduced to Is., which is equi- 
valent to an increase of 2s. in the former description. 
Previously the price of forge iron used by the wrought iron 
makers was fixed at 5s. below No. 3 foundry, but this 
differential has now been reduced to 3s., so that in this 
ease also there is a net increase of 2s. In zones which 
are known as N.1, N.2, and N.3, an advance of 3s. has 
been made in the price of foundry iron. These zones 
include Middlesbrough and the most northerly counties, 
but exclude the greater part of Lancashire. In this 
area the old differentials between foundry and forge 
are maintained, and the price of forge iron for foundry 
purposes will be 3s. less than foundry pig iron, and forge 
iron to be used by the wrought iron makers will be 5s. 
less; but- as the price of foundry has been increased 
in the district by 3s. there will be an automatic advance 
on forge of a similar amount. Another adjustment is 
that the price of silicious iron throughout English zones 
and in Scotland will be ls. over the quotation for No. 3 
foundry. Except in the case of the last-mentioned 
description, Scottish pig iron prices are not affected, since 
their phosphoric content is lower than 0-75 per cent. 
The anxiously awaited decision with regard to the prices 
of hematite pig iron after the end of the year was made 
on November 24th, when it was stated that there would 
be an increase of 10s. except in the case of South Wales, 
where the advance would be 7s. 6d. These prices will 
be fixed until the end of 1938. Advances were also 
announced in the extras for special qualities. It was 
further stated that practically all the steel makers’ 
associations using hematite would not advance their 
quotations. The increased cost of raw materials bas 
fallen with particular severity on the hematite pig iron 
industry, and has necessitated this increase in their 
prices. The decision of the steel associations. using 
hematite to refrain from an increase in steel prices despite 
the increase in hematite, has been taken as a contribution 
to the British Iron and Steel Federation’s policy of 
stabilisation already adopted in regard to basic iron and 
steel, and with the object of prolonging the present level 
of trade activity. 


The Pig Iron Market. 


Steady rather than active conditions rule in 
the pig iron market, and consumers are now free from 
the anxieties regarding supplies which oppressed them 
only ashort time ago. The uncertainty regarding the price 
of hematite iron after the end of the year was not removed 
until this week. It was known that the makers had 
approached the Import Duties Advisory Committee for 
permission to make a substantial advance. The decision 


given above. Very little new business is passing in 
Cleveland foundry iron as the manufacturers have 
practically nothing to sell, and most of the consumers 
in that district are using Midland or imported irons. 
Fair quantities of the latter are arriving and a consider- 
able tonnage is expected to come in during the next few 
months. The operation of the rebate scheme, however, 
has checked new purchases for this country. When the 
rebate scheme was first instituted it was believed that 
Scottish pig iron was included, but it is now understood 
that as this is a low-phosphorus grade it does not come 
within the scope of the scheme. Rather more new business 
has been transacted in Midland irons than for some time 
past, and a fair number of contracts have been placed 
for delivery next year at the prices then ruling. Although 
supplies are more plentiful than for months past there 
does not seem to be sufficient available to build up any 
substantial reserve, although consumers would be much 
happier if they could do so. In the Lancashire market 
there has been little new business of late, as buyers have 
been awaiting a decision regarding prices. Most con- 
sumers, however, have covered their requirements, 
in some cases for the whole of the first quarter of next 
year. The engineering foundries in Lancashire continue 
to take considerable quantities of foundry iron, par- 
ticularly of special descriptions which are not subject to 
price control. It seems probable that a good outlet for 
pig iron will be found in this direction for some time to 
come. The situation with regard to basic iron has become 
so much easier that the makers now view the future 
with complete confidence. It is understood that the 
arrangements made for importing scrap have resulted 
in the covering of the greater part of next year’s require- 
ments, and that not more than 200,000 tons will need 
to be purchased. 


The Midlands and South Wales. 


In the Midland steel market the settlement of 
the uncertainty regarding prices by the announcement that 
they would be stabilised for the whole of next year has 
diverted attention once more to the problem of deliveries. 
Most of the steel works have sold heavily over the first 
part of next year at prices ruling on the date of dispatch 
and are not anxious to secure new business. Many con- 
sumers also have placed far forward contracts, and since 
the stabilisation of prices have shown no particular 
anxiety to add to their commitments, particularly as the 
works require anything from five to six months for the 
execution of an order. The exception to this generalisation 
is the sheet department, in which increased supplies of 
Continental sheet bars and a definite falling off in the 
export demand has considerably reduced the time in which 
makers are prepared to give delivery. In the case of some 
descriptions of sheets the material can be obtained within 
a few days and practically all specifications can be dealt 
with in a week or two. The re-rollers in the Midlands are 
in a better position than they have been for a long time. 
Supplies of English billets are reaching the works with 
more regularity and in larger tonnages, whilst there has 
been a definite expansion in the arrivals of Continental 
billets. Even these increased quantities, however, have 
not been sufficient to provide the re-rollers with all they 
require, and there is still a good deal of broken time as a 
result of the shortage. Some progress appears to have 
been made, however, in overtaking arrears of deliveries 
of small bars and strip. As the prices of billets are included 
in the arrangement to maintain values unaltered there will 
be no change in the quotations for bars produced by the 
re-rollers. Colliery managements complain of the diffi- 
culties of placing orders for steel and the uncertainty with 
regard to prices. It is expected that the quotations for 
light colliery rails and steel arches will be advanced in 
the New Year and for the time being any contracts 
entered into are at the prices ruling at date of delivery. 
Business in black steel bars has been as active as the 
stringency in the supplies permits. The quotation is 
£17 15s. d/d. The steel works in South Wales are not 
anxious to secure more business until they have worked 
off some of their arrears of orders. The demand for sheet 
and tin-plate bars is particularly heavy, although the pro- 
duction has considerably increased this year. Business in 
tin-plates has declined somewhat and prices have slipped 
back to 23s. to 23s. 6d. f.o.b., 20 by 14 basis, and for the 
home trade to 22s. 9d. to 23s. 3d. f.0.t. 


Current Business. 


After consultation with various bodies of con- 
sumers the British heavy steel makers have decided to 
reduce the number of sizes of sections and joists they 
roll in order to assist in speeding up the sequence of rollings. 
They therefore request customers to confine their designs 
to a temporarily reduced list of sizes, a copy of which has 
been published. In order to enable work already in hand 
to be completed, they will, up till December 31st, accept 
specifications for sizes other than those included in the 
new list. After that date only the sizes now listed will 
normally be available. The London and North-Eastern 
Railway Company has placed contracts with British Insu- 
lated Cables, Ltd., Preseot, Lancs, for overhead line 
equipment to the total value of £1,000,000. The contracts 
include the design, manufacture, and erection of the 
complete overhead line equipment on the company’s 
main line between Manchester and Sheffield, and the 
branch line to Wath-on-Dearne, and also that required 
for the London suburban lines from Liverpool-street and 
Fenchurch-street stations to Shenfield, Essex. The 
L.N.E.R. announces an intensive scheme of railway 
carriage renewal to be carried out during 1938. It is 
intended to build 730 new carriages with a seating capa- 
city of 37,000. Of the total number, 481 will be of the 
vestibule or corridor type for main line passenger trains. 
“The Blue Peter,”’ a vessel of 4132 tons gross, has been 
purchased by Thos W. Ward, Ltd., Sheffield, for breaking 
up. United Steel Companies, Ltd., have placed a con- 


are delivered f.o.t. Export quotations are 
be found on the next page. 


sinking contractors, for sinking two shafts at Workington. 
The Summerlee Ironworks, Coatbridge, have been sold 
to James N. Connell, steel scrap and machinery merchant, 
of the Phenix and Clifton Ironworks, Coatbridge, for 
dismantling. The Bryngwyn Sheet Works, Gorseinon, 
Glam., and the Whitford Sheet and Galvanising Works, 
Briton Ferry, Glam., are to be closed down. The works 
are owned by the Grovesend Sheet and Galvanising Com- 
pany, Ltd. The Department of Overseas Trade announces 
that the following contracts are open for tender :—City of 
Salisbury, Electricity Department : Supply, delivery, and 
erection of one 7}-ton hand-operated overhead travelling 
crane, runway gantry, and necessary material and equip- 
ment; supply and delivery of one 20-cwt. electrically 
operated elevating truck of the low lift type and battery 
driven ; charging plant for battery (Salisbury, December 
22nd). Indian Stores Department: One A.C. motor- 
driven air compressor and accessories (New Delhi, Decem- 
ber 16th). Durban, General Stores Department: 100 
steel tramear tires (Durban, December 10th). 


Copper and Tin. 


The new setback which has occurred in prices 
in the electrolytic copper market is fresh proof, if that 
were needed, that confidence is far from being restored 
in this department. There has been no deterioration in 
the underlying conditions of the market, but the new 
break on Wall-street has reacted on sentiment and prices 
have been consistently weak. On the other hand, con- 
sumers have at times bought fair quantities, and this 
slight activity has been spread well over the world’s 
copper-consuming centres. The expectations entertained 
in the latter part of last week that the American trade 
position had recovered sufficiently to enable the domestic 
copper price to be stabilised were disappointed, and 
although some of the large primary producers have held 
their quotations at 12c. a tentative effort on the part of 
customs smelters to follow suit failed, and the general 
price seems to have settled at llc. d/d. There are indica- 
tions that consumers on the Continent are not well pro- 
vided with copper, and it is suggested that if once the 
market took an upward turn there would be a rush to 
cover commitments which have been left open owing to the 
persistent fall in prices. The outstanding feature of the 
position is that there seems to be no real decline in the 
consumption of the metal, and the slump appears entirely 
due to the want of confidence in the stability of values. 
It is not surprising with sentiment so weak that prices 
in the standard copper market receded, and that there 
has been a fair amount of liquidation and bear selling. 
The stocks of standard copper are tending to increase as 
a result of fair quantities of rough and best selected 
which have been put into warehouse. Conditions in 
the tin market do not improve, and whilst now and again 
a short-lived rally has occurred, the general tendency 
of the market has been weak. Consumption continues on 
a good scale, although the absence of any sustained buying 
by American consumers has exercised a depressing 
influence. Tin-plate production in that country is _ 
apparently still declining, and American buyers have shown 
little interest in the market. The wide fluctuations which 
have occurred in prices lately have influenced consumers 
in the direction of limiting their purchases to immediate 
requirements, and this has deprived the market of much- 
needed support. In this, as in other departments of the 
base metal trade, the position is not likely to improve 
until surrounding conditions take on a more healthy 
appearance. 


Lead and Spelter. 


The lead market has been moderately active, 
but prices have followed the trend of other metals and 
have receded. Now and again support has been forth- 
coming, but the occasional rallies in price have not lasted. 
Consumers have bought sparingly at the lower levels, 
but the general impression seems to be that they are 
covering only their immediate requirements and that 
there is still substantial buying to be done against con- 
tracts for manufactured material. It is generally agreed 
that the industrial demand for the metal is well main- 
tained, and although there has been some falling off 
from the peak of activity it has not been sufficient to 
account for the easiness in prices. At times the pro- 
ducers have sold with freedom, and although it has been 
suggested that the decline in prices had reached a point 
at which it might affect production, so far there has been 
no sign of such a development. The Soviet Government 
has been in the market and is understood to have bought 
some fair quantities, and it is believed that further 
sales are likely in this direction. American figures give 
the stocks of lead at the end of October as 100,600 short 
tons, compared with 90,700 tons at the end of the previous 
month—an increase of 9900 tons. Production during 
October was 49,200 tons, or 8200 tons above the September 
output. Deliveries, however, dropped to 39,300 tons 
from 53,900 tons in September. ... The spelter market 
has not presented a very cheerful appearance this week. 
Sellers have predominated and prices have been con- 
sistently weak. Consumers appear to have covered their 
requirements by buying at low prices during the past 
few weeks, and have shown little interest in the market. 
Practically all the consuming trades, however, are weil 
supplied with orders, and continue to add fresh business 
to their books. The die castings makers are actively 
employed, whilst there is a good demand for brass which 
seems likely to keep the makers busy for some time. 
The galvanising industry is not in such a good position, 
but has bought a certain amount of spelter whenever 
prices have looked attractive. Price movements in this 
market have been guided by sentiment rather than the 
intrinsic position of the metal, but dealers seem to have 
become apathetic. The general view, however, is that 
buying would develop on an encouraging scale ifthe market* 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. 


Home. 


Home prices except for Scotland less loyalty rebate of 5/-. 


(D/d Teesside Area.) 


N.E. Coast— > a @. 
Hematite Mixed Nos. ... 6 12 6... 
= SS es ee he 
Cleveland— 
No. 1 on Sites 5 ll 6 
No. 3 G.M.B. § 9 ®@... 
No. 4 Foundry SSS 2 
Basic 5 0 0 
MIDLANDS— 
Staffs— (Delivered to Black Country Station) 
North Staffs Foundry ... 5 11 0... 
% » Forge SO: @ 
Basic ee A ae LS 
Northampton— 
Foundry No. 3 5 8 6 
Forge 5 3 6 
Derbyshire— 
No. 3 Foundry 511 0 
Forge 5.6 «(0 
ScoTLanpD— 
Hematite, f.o.t. furnaces 613 0 
No. 1 Foundry, ditto ... 6 0 0 
No. 3 Foundry, ditto 518 0 
Basic, d/d BS. I: Mx 


N.W. Coast— {6 3 
Hematite Mixed Nos. | 6 8 6 
‘614 6 


MANUFACTURED 


0 d/d Glasgow 


Sheffield 


» Birmingham 


IRON. 


Se 


Home. 

Lancs aNnD YORKsS— 7 oe © 

Crown Bars Uh BBB Hee 

Best Bars . 13 15 
MipLanps— 

Crown Bars ae » 43. 5. 0 

Marked Bars (Staffs) 15 15 0 

No. 3 Quality - 11 12 

No. 4 Quality . 12 2 


ScoTLaAaND— 


Crown Bars ... 216 0 
Best... om 

N.E. Coast— 
Crown Bars “as -S Mc.. 
Best Bars rts “ Bo 
Double Best Bars a & © .2 


NORTHERN IRELAND AND FREE STATE 
Crown Bars, f.o.q.... 


STEEL. 


»(AS; 32 -6...- 


Home. 
LonNDON AND THE SoutH— {£ s. d. 
Angles oe MS @ 
Tees... ioe 2 
Joists ne oe Ps 
Channels... eee ee BN 
Rounds, 3in. and up .- 12 3 
under 3in.* . 33 6 = 
Flats, under 5in.* 8D OB a. 
Plates, jin. (basis) PASS +... 
fein. ... 0 ED 
. are Whi > tee 
as ee ae 
Un. in. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 
Boiler Plates, jin. oe | at a ve 
Nortu-East Coast— £ s. d. 
Angles 2-2 
Tees... 12 0 
Joists Ye. 
Channels... : ll §& 
Rounds, 3in. and up 12 0 
= under 3in.* 11 18 
Plates, jin. (basis) ll 8 0 
i“ fein. ... li 13 
= fin. ... 1118 0O 
* BE MERs coenry 350 «0s, Ee ae 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 0... 
Boiler Plates, jin. . 11 18 
MIDLANDS, AND LEEDS AND DistrictT— 
. se 
Angles ~~ * oe 
Tees... i a ae 
Joists | ae a 
Channels... ll 5 6 
Rounds, 3in. and up 12 0 6 
a under 3in.* 11 18 0 
Flats, 5in. and under* 11 18 
Plates, jin. (basis) 11 10 
ips ME Sek 11 15 
es eee ee) ee 
ee 12 6 


fein. to and incl. 


Un. 
6 lb. per sq. ft. (8-G)... 12 10 0.. 
Boiler Plates, jin. + AD -Bugey 


. Nom 


Export. 
i “aw 8 
6 2 6 
6 0 0 
519 0 
Export. 
& oA. 
3 5 0 

15 0 
13 & 0O 
13 15 0 
14 5 0 
Export. 
£ wad. 
10 12 6 
1112 6 
10 12 6 
10 17 6 
11 12 6 
12 5 0 
12 5 0 
ae o's 
Se ak 
11 10 0 
1115 0 
1210 0 
12 2 0 
Seed 
10 12 6 
1110 0 
10 12 6 
1017 6 
11 12 6 
ll 0 0 
ll 6 0O 
ll 5 90 
1110 0 
1115 0 
210 0 
2-2 0 
Ss.’ é 
10 12 6 
1112 6 
10 12 6 
10 17 6 
1112 6 
ll 0 0 
ll 0 0 
Fg 
ll 5 0 
11 10 0 
1115 0 
1210 0 
2 26 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
GLascow anp Disrrict— £ s. d. £ 9. a. 
Angles oe) oe en ae 10 12 6 
Tees... ee ae | ee 1) 12.86 
Joists oh 38 WOlie 10 12 6 
Channels... Hf ik SE Bras: 1017 6 
Rounds, 3in. and up [REQ 11 12 6 
* under 3in. . BY SG ae 11 0 0 
Flats, 5in. and under ... 11 18 0*. Loe 
Plates, jin. (basis) wine ee Wo Ss 
gin. ... ee | te 6 68 
+ ili i 54 .- 1118 0 1110 0 
Re BAR seer cet ek AB HBO dn 1115 0 
Un. jin. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 0... 12 10 0 
Boiler Plates, fin.... ... 11 18 0 12 3 6 
South WaLes AREA— £ sd . €o. 
Angles ll 0 6 10 12 6 
Tees... 12.0: .6 11 12 6 
Joists 12 0 6 10 12 6 
Channels... ‘ ll 5 6 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
under 3in.* ian (O Te PF 
Flats, 5in. and under* ... 11 18 0 ll 0 0 
Plates, jin. (basis) a» aa 20S ? ie ee 
” fein. ... oe 86. Ot a, Gime 
sc ins ae Se 1110 0 
Bede Pol: mea isns 1115 0 
Un. in. to and inel. 
6 lb. per sq. ft. (8-G)... 12 10 0 12 2 6 
[RELAND—F.0.Q. BELFAST. Rest or IRELAND. 
S -ecak 5 a: @. 
Angles no le aly RRA i -3 2 
Tees... a: ae oe ae 12. & @ 
Joists Se PE ae Ea 1115 6 
Channels... 4 11 10 6 11 13. 0 
Rounds, 3in.andup ... 12 5 6... 12 8 0 
pe under 3in.* 10 16 O 10 16 0 
Plates, in. (basis) “Hi 88-6 1115 6 
fin. ... ris" 6.2 12 0 6 
hin. ... a 3s 12 5 6 
fin. ... ret ee 1210 0 
Un. sin. to jin..incl. ... 12.3 0......... 12 5& 6 
* Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. S «4 i a: 8 
11-G. to 12-G., d/d - 1415 0 ..f.o.b. 1410 0 
13-G., d/d a a ve: oe eee eee 
14-G. to 20-G., d/d o $0 ie... - cae br Ib od 
21-G. to 24-G., d/d 16 15 0... ..f.o.b. 15 0 0 
25-G. and 26-G., d/d . 1610 0. ..f.o:b. 15 15 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 


Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 


The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. £ *. 


4-ton lots and up 19 10 
2-ton to 4-ton lots 19 17 
Under 2 tons 21 2 


d. 
0 
6 
6 


Export ; India, £22 5s. c.i.f.; South Africa, £18 15s. f.o.b., 


plus 3 p.c. invoice value ; 


Rhodesia, £19 5s. f.o.b.; 


Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 


24-G Basis for all Gauges. 

Tinplates. g : 
20 by 14 basis, f.o.b. Bristol Channel Ports, 23/— to 23/6 
Tinplate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 
than 35 tons, 10/— extra. £ a. da. 
Soft (up to 0-25% C.), untested ... a ae 
” ” os tested 8) 48 
Basic (0-33% to 0-41% C.) 8 12 6 
» Medium (0-42 to 0-60% C.) 9 2 6 

» Hard (0-61% to 0-85% C.) 912 6 

- » (0°86% to 0-99% C.) 10 2 6 

a » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
9 6 


PMS OMe. aos ste 


” 


FERRO ALLOYS. 


Tungsten Metal Powder... 
Ferro Tungsten 


Per Ton. Per Unit. 

Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 

” ” 6 p.c. to 8 p.c. . £24 0 0 7/6 

” ” 8 p.c. to 10 p.c. . £24 0 0 7/6 

* Pm Max.2p.c.carbon £36 0 0 11/- 

” ” »  Ilp.c.carbon £38 5 0 11/- 

” »  0-50p.c.carbon £41 0 0 12/- 
”» ” » carbon-free ... 1/— yer lb. 
Metallic Chromium... . 2/5 per lb. 


Ferro Manganese (loose), 76 p.c.... £18 15 0 home 
» Silicon, 45 p.c. to 50 p.c. ... £12 0 O scale 5/- p.u. 
75 p.c. ... £17 0 O scale 6/- p.u. 


” ” 


» Vanadium .. . 12/8 per lb. 
» Molybdenum . 4/9 per lb.; 5/- forward 
» Titanium (carbon-free)  ... 9d. per lb. 
Nickel (per ton) . £185 to £190 per ton. 
Cobalt oe . 8/6 to 8/9 per Ib. 


to 


. 9/6 per lb.; 8/74 forward 
. 9/3 per lb.; 8/6 forward 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 





NON-FERROUS METALS. 
(Official Prices, November 24th.) 
CorpPpER— 
Cash ... £37 16 3to £37 18 9 
Three months ... £38 1 3to £38 2 
Electrolytic ... ... ... «. £42 0 Oto£44 0 0 
Best Selected Ingots, d/d Bir- 
mingham ; £43 0 0 
Sheets, Hot Rolled £73 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12$d. 12$d. 
»  Brazed (basis) 124d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £36 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy lid. ld. 
»  Brazed 13d. 13d. 
Tin— 
Cash ... £186 0 Oto £186 10 O 
Three months ... £185 15 Oto £186 0 O 
SPELTER— 
Cash ... £15 5 Oto £15 6 $3 
Three months ... £15 7 6to £15 8 9 
Leap— 
Cash ... ‘ £16 2 6to £16 3 9 
Three months ... £16 1 3to £16 2 6 
Aluminium Ingots (British) ... £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth) Export. 
Navigation Unscreened 20/— to 20/6 
Hamilton Ell 21/6 
Splints 24/- 

AYRSHIRE 
(f.0.b. Ports)—Steam 21/6 
FIRPESHIRE— 

(f.0.b. Methil or Burntisland) 

Pa ee a 19/6 to 20/- 
Unsereened Navigation 20/- to 20/6 
LoTHIANS— 

(f.0.b. Leith)—Hartley Prime... 19/- 
Secondary Steam ... 18/- 
ENGLAND. 

Sout YorKsHIRE, Hvoit— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 20/— to 23/- 
» Second... 21 
» Best Small... 18/6 
Unscreened 21/- to 22/- 
DurHam— 
Best Gas... 22/6 
Foundry Coke ; 42/6 to 47/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 — 
South Yorkshire . 25/6 to 27/6 - 
Seconds ... 22/- to 24/- = 
CarpIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- 
Best Seconds ar 25/- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/— to 19/6 
Cargo Smalls ... 18/— to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26/- 
SwansEA— 

Anthracite Coals : 

Best Large... ... «.. 38/- to 41/- 
Machine-made Cobbles 41/— to 51/- 
Nuts 40/- to 50/ 

Beans 27/6 to 35/- 
Peas 7 25/— to 28/6 
Rubbly Culm... 15/-— to 16/9 

Steam Coals : 

Large Ordinary 20/- to 25/- 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Theories and Facts. 


THE new social system has been in operation 
for a sufficiently long period to show that the theories 
upon which it is based have failed to withstand the test 
of actual experience. The Socialists will not admit the 
failure, and affirm that time must be allowed for the 
nation’s economy to adapt itself to the theories. Mean- 
while, the theories are being demolished by facts one 
after the other. The idea of minimum wages for different 
categories of workers may be justified within limits on 
certain grounds, but it fails when the minimum is accepted 
as a uniformity, and all workers, irrespective of their 
capacities, skill, and intelligence, are paid the same wage. 
The President of the Syndicate of Public Works Con- 
tractors has given an address on the cause of the decline 
in the workers’ efficiency which he attributes entirely to 
uniform wages under the collective contracts. It was 
obvious from the beginning that when all men in a par- 
ticular category are paid the same wage there can be 
no encouragement for competent and active workers to 
do more than others, even if they were allowed to do so, 
and it is now quite clear that with a lessened production 
there is a decline in the quality of work and in employ- 
ment. In some industries depending upon the individual 
aptitude of workers changes have had to be made in 
collective contracts, and this question of distinguishing 
between the professional values of the men will have to 
be fought out with the unions when the contracts are 
renewed. Another theory which is being demolished 
by the President of the Centre de Perfectionnement 
Technique and others is that with the forty-hours’ week 
the deficiencies of workers can be made good by the more 
extensive use of machinery. It is explained that manu- 
facturers have not waited for the forty-hours’ week to 
equip their works and factories with a view togobtaining 
the maximum production. There are factories engaged 
on repetition work which have been able to meet the 
difficulty by laying down new plant, and further cautious 
developments may take place in the future; but, in a 
general way, it is not expected that the Government will 
be successful in its efforts to induce manufacturers to 
increase production by reorganising their works with 
additional equipment, even if that were possible in present 
circumstances. 


Public Works. 


The large sums of money that have been voted 
for public works are spread over so many public services 
that none of them shows any particular activity, and, in 
the case of Paris, which complains that its urban improve- 
ments have not been sufficiently aided by the public 
works relief fund, the programme that should 
have provided employment all through the present year 
has been slowed down by the huge deficit in the municipal 
finances. The forty-hours’ week added considerably to 
the municipal charges at a time when the situation had 
already become precarious. The reforms that were 
intended to put more men in work are actually providing 
them with less employment through the slowing down of 
undertakings, and there can be little hope of carrying 
through the programme of works in Paris until the 
municipal finances are balanced. Towards the end of 
last year Paris was authorised to issue a loan for 120 million 
francs in order to put in hand, among other things, the 
scheme for bringing water from the Vals de Loire, but 
nothing has been done, and the long-delayed under- 
taking, which will supply the city and the suburbs with 
ample water for at least another generation, must remain 
in abeyance until circumstances are more favourable to 
a successful public issue. There continues to be some 
activity in bridge building, and recently one-half of the 
Pont du Carrousel was opened to traffic across the Seine 
from the Louvre, while the old bridge alongside is being 
dismantled to allow of its completion. The bridges at 
Neuilly and Saint-Cloud are being widened for traffic 
on the first section of the western motor road, which is 
expected to be completed within eighteen months. The 
road will pass through a tunnel at Garches 2700ft. long. 
The Metropolitan Railway continues to be extended into 
the suburbs, and on January Ist the newly electrified 
section of the Paris-Orleans line to Sceaux will be officially 
incorporated into the Metropolitan Railway system. 
There are many important undertakings in and around 
Paris that cannot be pushed forward with normal activity 
until the Government has completed its task of giving 
stability to finance and diminishing the labour and social 
disabilities that seriously affect all industrial enterprise. 


Foreign Trade. 


The unfavourable balance of trade is a constant 
source of uneasiness to French economists who carefully 
analyse the foreign trade returns as pointing to the 
tendencies of trade and their effect upon the general 
situation. Any comparison with values in previous 
statistics is complicated by the two franc devaluations 
during the year, and the effect of higher production costs 
on selling prices. The nominal adverse balance for the 
first ten months of the year, as compared with the corre- 
sponding period of 1936, is 14,638 million francs for a 
total value of imports and exports of 53,054 million francs. 
The deficit is not believed to be set off by anything like 
that amount by the contracted invisible exports, and the 
financial loss to the country is recognised as a serious 
factor in the monetary situation. As regards tonnage, 
imports amounted to 47,551,279 tons, an increase of 
8,577,859 tons, and exports to 25,103,657 tons, an increase 
of 1,098,489 tons. The rise in the tonnage of imports 
was 22 per cent. and in value 72 per cent. Exports 
increased in tonnage by 4-5 per cent. and in value by 
48-5 per cent. Both in imports and exports the items 
“material necessary for industry” and manufactured 
goods were responsible for the increase. The rise in 
exports is an encouraging feature. The inflation of imports 
is due to special causes which may be removed, so that a 
fair balance may be maintained without resorting to a 
rigid system of reciprocity. As reciprocity is inevitable, 
the feeling in France is that it should be applied in a 
manner that will not interfere with trade development. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








ELECTRICAL APPLIANCES. 


473,233. March 10th, 1937.—CoNNEcTIONS FoR Fuse WIREs, 
W. Norres, Pyrotechnisches Laboratorium Wilhelm Norres, 
Dorsten i.W., Germany. 

This device is primarily intended for the easy connection 
below ground of the fuse wires used in the electric firing of 
mining detonators. The ends of the wires, having been bared 


N°4 73,233 





of insulation, are pushed into a capsule of insulating material 

with one closed end, and the capsule is then doubled on itself 

by hand, so that the wires are brought into electrical contact. 
No tools are required. The capsule may be filled with bitu- 

minous compound to prevent the ingress of water.—October 8th, 
937. 


AERONAUTICS. 


473,341. April 8th, 1936.—RapiaTors, J. E. Ellor, Grandell, 
South Drive, Chain-lane, Mickleover, Derby, and T. Pitt 
de Paravicini, The Old Manor, Abbotts Ann, Andover, 
Hants. 

The radiator in twin parts A A is housed within the wing of 

the aeroplane. Air for cooling is admitted through slots B B 
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in the front edge of the wing and is urged on by fans CC. It 
is discharged through a flap-controlled orifice D at the rear of 
the wing. It is suggested that waste heat from the engine may 
be transmitted to the airstream after the stream has passed 
through the radiator so as to increase the kinetic energy at which 
the stream is discharged.—October 8th, 1937. 


TRANSMISSION OF POWER. 


473,229. March 3rd, 1937.—Drrect Drive Macuings, Junkers 
Flugzeug-und-Motorenwerke Aktiengesellschaft, 39, Jun- 
kersstrasse, Dessau, Anhalt, Germany. 

In this specification it is pointed out that should one prime 
mover be used to drive several machines directly, and all in line 
with its shaft, the plant may become of inordinate length, while 





the shaft has to be large enough to transmit the power through 
the first to succeeding units. So the inventors group the driven 
machines A A round a gear-box B and drive them through bevel 
gearing from the prime mover C. The form of grouping illus- 
trated may be varied.—October 8th, 1937. 


472,953. May llth, 1937.—CHaNGE-sPEED Gears, Alvis, 
Ltd., and G. T. Smith-Clarke, Holyhead-road, Coventry. 
This motor car gear-box is of the sun and planet type, and 
is operated electro-magnetically. In the drawing the driving 
shaft is shown at A and the driven at B. C is the sun wheel, 
D one of the planet wheels, and E the internally toothed driven 





wheel. F is the clutch plate, which can be attracted by either 


of the electro-magnets G and H. G is fixed to the casing and 
H to the internally toothed wheel. The operation of the gear 
is deseribed as follows :—In operation, when the shaft is 
driving and the sun C is held against rotation, as by being 
braked, the planet D rolls round the sun and the annulus E 
revolves at a greater speed than the carrier J, thus providing 
an “over-top ” gear, assuming that the gear-box is providing 
a direct drive. In these conditions the uni-directional clutch 
K overruns, but freewheeling of the vehicle, if the shaft ceases 
to drive, is not permitted. When the sun C is released and is 
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instead held to the annulus E for rotation in unison there- 
with, the whole planetary gearing revolves en bloc and the drive 
is a solid one, and, of course, freewheeling of the vehicle by the 
overrunning of the uni-directional clutch K would still be 
impossible. When, however, the sun C is neither braked nor 
held, but is left entirely free, then the rotation of the shaft 
A and of the carrier J can effect the direct driving of the driven 
shaft B through the uni-directional clutch ; but on the other 
hand, freewheeling of the vehicle on this speed can be obtained 
by allowing the uni-directional clutch K to overrun, the -sun 
C in this case just spinning round idly.—October 4th, 1937. 


FURNACES. 


473,230. March 3rd, 1937.—Hravy Om Burner, J. Amstutz, 
Delle (Territoire de Belfort), France. 

The subject of the invention is a burner for heavy oil in which 
the oil is admitted to an annular evaporating plate arranged 
around a central air admission tube and the fuel is admitted to 
an evaporating plate at two different points on its circumference 
through two conduits which are independent one from the other. 
A burner of the present invention is arranged so that the flame 
which is formed on the evaporating plate is divided by a ring 
into two annular zones, which have individual air admission 
means, the inner zone being supplied with air partly through the 
central tube and partly through passageways formed in an edge 
of the dividing ring which faces the evaporating plate and the 
outer zone receiving air through a feed conduit which is not 
being used to supply fuel. One embodiment is shown in 
the accompanying drawings, as an example, by a side 
elevation, and by a plan. According to the drawings, 
the circular burner is arranged around a central air admission 
tube A. A portion of the base plate forming an evaporating 
plate B is surrounded by a wall C, and it is divided 
into two annular chambers D and E by a ring F which serves 
as a flame divider and is provided with passage openings G at 
its bottom edge. The inner chamber, the bottom of which forms 
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a shallow basin, receives the air for combustion partly by the 
passages G and partly by the central tube. The outer chamber 
on the contrary, receives its air of combustion through one of 
two diametrically opposite admission pipes H. Each fuel con- 
duit H communicates with one of the two compartments formed 
by a partition wall in a collecting cup J. This cup receives the 
fuel drop by drop through a small pipe K. Having opened the 
fuel admission cock (not shown), the mouth-piece of pipe K 
is directed to one of the two compartments of the cup J and the 
fuel is made to run drop by drop, three or five a minute. The 
oil is lit by hand upon the evaporating plate, and after some 
minutes the burner is sufficiently heated to form a powerful flame 
entirely free from smoke. Then the feed of the oil is increased or 
decreased. The working of the burner may last in this way for 
a dozen hours without failing, and a strong induced air current 
will be created within the one of the two pipes H which is not 
used for the fuel feed. After about twelve hours of working. 
greater or less according to the quality of the fuel, the feed 
through one of the pipes H is changed, and the feed will be 
effected from the other compartment, the former fuel feed pipe 
becoming now the air admission pipe. This change is advisable 
to burn up the coke which accumulates upon the plate B at the 
outlet of the fuel feeding pipe. Thus the burner will clean 
itself.—October 8th, 1937. 


LIGHTING AND HEATING. 


473,347. April 9th, 1936—Exectric DiscHarcEe Lamps, 
Siemens Electric Lamps and Supplies, Ltd., Caxton House, 
Tothill-street, Westminster, and J. N. Aldington. 

This is an electric lamp of the discharge type, which is said 
to be suitable for domestic service, as it gives a light of a normal 
colour. It comprises a quartz discharge tube A associated with 
a coiled coil filament B. The construction and connections are 
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fairly obvious in the drawing. It is suggested that for a lamp of 
200 watts working on a 240-volt circuit that the quartz dis- 
charge tube should be 35 mm. long and have a bore of 7 mm., 
the length of the discharge path being 22 mm. between elec- 
trodes. Sufficient mercury is contained within the tube to 
produce a pressure of about 10 atmospheres when the lamp is 











running normally. It is arranged that the discharge tube 
operates on half the main’s voltage and, with the power factors 
associated with discharge tubes and filament lamps, this gives 
a filament voltage of about 126. The discharge tube watts will 
be about 102, and the filament current 0-9 ampere. By over- 
running the filament during the short running-up time of the 
lamp a filament designed for normal operation at 165 volts 
will be suitable.—October 11th, 1937. 


TRAMWAYS AND RAILWAYS. 


472,950. April 5th, 1937.—Kaim Jort, M. Sylder, 4800 N, 
Carmac-street, Philadelphia, U.S.A. 
This rail joint is intended to provide a smooth passage for 
the wheels of the train. The ends of the rails are machined 
with vertical notches A, which engage a tongue B on one of the 
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This tongue projects up to the level of the running 
The other fish-plate has no tongue, but both 
There is also provided a sole 


tish-plates. 
face of the rails. 
embrace the rails thoroughly. 
plate C.—October 4th, 1937. 


MISCELLANEOUS. 


473,345. April 9th, 1936.—APPaRATUS FOR RECONDITIONING 
Os, G. Zotos, 30, Gustloffstrasse, Berlin, Germany. 

This is an apparatus for reconditioning the lubricating oil 
used in motor car engines and similar services. It comprises 
three distinct units in one case. There is a filter A of fuller’s 
earth or some such material, a tubular still B which is heated 
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electrically, and a heat exchanger C through which the oil is 
introduced. Circulation of the oil is effected by pumps driven 
by the motor D . The top pump E supplies the dirty oil, and the 
second pump F delivers the cleaned oil. Light vapours pro- 
duced in the still are discharged by the pump G and sludge 
coming from the filter occasionally drawn off at H.—October 
11th, 1937. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the 'y informati. 
should reach this office on, or before, the morning of the Monday 
of the week pr ing the tings. In all cases the TIME and 
PLAOE at which the meeting is to be held should be clearly stated. 

















To-pDay. 

Inst. or Crviz ENGINEERS: NortTHERN IRELAND Assoo.— 
Grand Central Hotel, Belfast. Annual dinner. 

Inst. or Crvit ENGINEERS: SoutH WALES AND MonMOoUTH- 
SHIRE Assoc.—Formal visit to the Engineering Exhibition, 
Greyfriars Hall, Cardiff. 

Inst. oF MarINE ENGINEERS,—Grosvenor House, 
Annual conversazione. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
** A Waterworks in China,” F. W. G. Clark. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ The Manufacture of Tin Boxes,” 
A. L. Stuckbery. 7.15 p.m. 

ScientiFic Soc. or THE Roya TEcHNIcAL CoLLEGE.——George- 
street, Glasgow. ‘‘ Electric Discharge Lamps,’ M. W. Hime. 
7.30 p.m. 


W.1. 


Saturpay, Nov. 27rx. 

Inst. oF Civit ENGINEERS: GLASGOW Assoc. oF STUDENTS. 
—Visit to the Dunwan reservoir, Eastwood and Mearns water- 
works. 

Monpay, Nov. 29rH. 

ENGINEERS’ GERMAN CrirRCLE.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘“ Stand und Entwicklung des Deutschen 
Kraftwerksbaues,” Dr.-Ing. Schult. 6 p.m. 

_Huxt CHEeMicaL AND ENGINEERING Soc.—Municipal Tech- 
nical College, Park-street, Hull. ‘‘ Hydrogenation with special 
reference to Products Obtainable,” F. A. Williams. 7.45 p.m. 

Inst. OF ELECTRICAL ENGINEERS: SouTH MIDLAND CENTRE. 
—James Watt Memorial Inst., Great Charles-street, Birming- 
ham. ‘Modern Systems of Multi-channel Telephony on 
Cables,’’ Colonel A. 8. Angwin and R. A. Mack. 7 p.m. 

Tvusgspay, Nov. 30TH. 

Inst. OF CHEMICAL ENGINEERS.—Geological Soc., Burlington 
House, Piccadilly, W.1. ‘‘ Industrial Applications of Supersonic 
Vibrations,” Prof. H. Freundlich. 6 p.m. 

Inst. OF Crvit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ The Design and Operation of the Coleshill 
Sewage Disposal Works of the Birmingham Tame and Rea 
District Drainage Board,’’ F. C. Vokes. 6 p.m. 

Wepnespay, Dec. Ist. 

Inst. oF Crvin ENGINEERS: MANCHESTER AND DISTRIOT 
Assoc.-—Manchester Literary and Philosophical Soc., 36, 
George-street, Manchester. Discussion on ‘‘ The Status of the 
Professional Engineer,” to be opened by A. C. Dean. 6.45 p.m. 

Inst. oF ELrcrricat. ENGINEERS: WIRELESS SECTION.— 
Savoy-place, Victoria Embankment, W.C.2. ‘‘ Some Aspects 
of Magnetic Recording and its Application to Broadcasting,” 
R. C. Barrett and C. J. F. Tweed. 6 p.m. 

Inst. oF Fuet.—Joint meeting with Inst. of Heating and 
Ventilating Engineers. Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘* Fuels for Heating and Hot Water,” H. L. Pirie 


and I. Lubbock. 7 p.m. 
Roya. Soc. or Arts.—John-street, Adelphi, W.C.2. “* The 
Manchester Ship Canal,” Vice-Admiral Sir Percy Douglas. 


8.15 p.m. 
TuurspDay, Dec, 2nD. 
Inst. oF Civit ENGINEERS: SoutH WALES AND MONMOUTH- 
SHIRE Assoc.—At the Engineering Laboratory, University 
College of South Wales and Monmouthshire, Newport-road, 


Cardiff. Joint meeting with the Institution of Structural 
Engineers. Introduction by Professor W. Norman Thomas. 
6.45 p.m. 


Inst. oF Civit ENGINEERS: YORKSHIRE Asso0o.—Hotel 
Metropole, Leeds. ‘* Reconstruction of Bridge at South 
Shields,” E. L. Triffitt. 7.30 p.m. 

Inst. oF ELecrricaL ENGINEERS.—Savoy-place, 
“Rural Electrification,” J. 8. Pickles. 6 p.m. 

Inst. OF MartnE ENGINEERS: Junior Section.—Central 
Polytechnic, Croydon. ‘‘ Compressors and Blowers for Marine 
and Industrial Use,” E. Markham. 7.30 p.m. 

Rattway Civus.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘* The Evolution of Railways,’ C. E. Lee. 7.30 p.m. 

Royat AEronavutTicat Soc.—lInst. of Mechanical Engi 
Storey’s-gate, S.W.1. ‘* Wing Surface Controls with Reference 
to Possible Developments in Flying Technique,” Flight-Lieut. 
H. P. Fraser. 6.30 p.m. 

Fripay, Dro. 3Rp. 

Inst. or Civ, EncrngeRs: Giascow Assoc. or STUDENTS. 
—The Inst. of Engineers and Shipbuilders in Scotland, 36, 
Elmbank-crescent, Glasgow. ‘‘ Railway Work in North China,” 
W. O. Leitch. 7.30 p.m. 

Inst. oF Propuction ENcineEeRs.—British Industries House, 
W.1. “The Law Dealing with Factories,"” G. Stevenson 
Taylor. 7.30 p.m. 

Junior Inst. oF ENGInzeERS.—-39, Victoria-street, 58.W.1. 
“* Motorless Flying,” H. C. Bergel. 7.30 p.m. 

Saturpay, Dec. 4TH. 

STEPHENSON LocomotTivE Soc.—4, Bury Old-road, Man- 

chester. ‘‘ A Railway Miscellany,” F.G. Carrier. 6.30 p.m. 
Monpay, Dec. 6TH. 

Inst. o¥ ELecTRicAL ENGINEERS.-—Savoy-place, W.C.2. 
‘*The Human Challenge to Technical and Industrial Changes,” 
L. W. Phillips. 7 p.m. 

Inst. oF MECHANICAL ENGINEERS: WESTERN BRANCH.— 
Merchant Venturers’ Technical College, Bristol. ‘‘ Paper Mill 
Plant,”’ W. H. Orr. 7 p.m. 

Soc. or EnoGinerrs,—Burlington House, Piccadilly, W.1. 
** Weed Eradication on the Farm,” G. H. Bates. 5.30 p.m. 

Turspay, Dsc. 7TH. 

British Assoc. OF REFRIGERATION.—85, Minories, E.C.3. 
** Small Air-conditioning Units.’” A Symposium. 6.30 p.m. 

Inst. oF Crvit ENGINEERS.—Great George-street, West- 
minster, 8.W.1. ‘‘ Air Raids as they Affect the Work of the 
Civil Engineer,’ Colonel William Garforth. 6 p.m. 

Inst. oF Crvit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Inst. of Mining and 


W.C.2. 





Mechanical Engineers, Westgate-road, Newcastle. The 
Boulder Dam.” 7.30 p.m. 
WeEpNEsDAY, Dec. 8TH. 
Diese. Enotne Users Assoc.—Caxton Hall, S.W.1. ‘‘ Diesel 


Influence on Road Transport Costs,’’ Major P. M. Sanders and 
E. K. Wenlock. 5 p.m. 

Inst. or Crvit ENGINEERS ;: Assoc. or LONDON STUDENTS.— 
Great George-street, Westminster, S.W.l. Vernon-Harcourt 
Lecture, ‘‘ Estuary Channels and Embankments,” Dr. Brysson 
Cunningham. 6.15 p.m. 





Inst. or ELEcTRIOCAL ENGINEERS : TRANSMISSION SEOCTION.—- 
Visit to works of Steatite and F lain P ts, Ltd., 
Stourport. 

MANCHESTER Assoc, oF ENGINEERS.—-College of ‘Technology 
Manchester. ‘‘ Impressions of Continental Welded Steelwork, 
E. Gardner. 7.15 p.m. 

Taurspay, Dec. 97H. 

Inst. or FurL.—-Junior Inst. of Engineers, 39, Victoria-street, 
S.W.1. ‘‘ Pulverised Fuel Firing,’’ Messrs, Hurley, Dickinson, 
and Cook. 6 p.m. 

Inst. oF MgecHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Hotel Metropole, Leeds. Chairman’s Address, 7.30 p.m. 

Fripay, Dec, 10TH. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
** Metal Fractures and What They Tell Us,” Dr. G. A. Hankins. 
6.30 p.m. 

Juntor Inst. oF ENGINEERS.—Royal Soc. of Arts, John- 
street, W.C.2. Inaugural meeting and Presidential Address. 
7.30 p.m. 

MANCHESTER Assoc. OF 
Albert-square, Manchester. 
Longley. 7.15 p.m. 

Tugspay, Dc. lérH, 

Inst. oF Civit ENGINEERS.—Great George-street, 5.W.1. 

** Reconstruction of Chelsea Bridge,” E. J. Buckton and H. J. 








ENGINEERS.—Engineers’ Club, 
“ Aircraft Production,’’ A. G. L. 


Fereday. 6 p.m. 

Tue Giascow University Cius, Lonpon.—-Dinner at the 
Trocadero Restaurant, London, W.1., with Professor W. 
Macneile Dixon in the chair, 7.15 p.m. 


Wepnespay, Dec. 15ru. 

Inst. or Civit ENGINEERS.—Great George-street, S.W.1. 
“ Electrical Peak Loads and Methods of Dealing Therewith, 
with special reference to Hydraulic Storage,” a discussion 
introduced by R. W. Mountain. 6 p.m, 

Fripay, Dec, 17TH. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1, 
** Recent Developments in High-speed Reciprocating Pumps,” 
F. H. Towler. 6 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. J. Tay or has retired from the post of general manager 
and secretary of the Humber Graving Dock and Engineering 
Company, Ltd., at Immingham, and Mr. J. O. M. Fisher, 
A.M.I.N.A., has been appointed general manager. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue Enetisn Steet Corporation, Ltd., Sheffield, has 
received another order from Italy for special alloy steel high- 
pressure vessels for hydrogenation plant for the extraction of 
petrol from oil 

J. Browett Linpey (1931), Ltd., Letchworth, have received, 
among other recent orders, a contract for a 250-kW “‘ Central 
Valve ” steam engine driving an A.C. generator for Westcott’s 
Laundries, Ltd., Chingford. The set will supply lighting and 

wer, the exhaust steam (at 10lb. pressure) being used for 

ating throughout the works. In order to ensure that the 
steam shall be free from oil contamination the cylinders have 
been arranged to work without lubrication, special bronze 
"scapes rings being provided. Another recent contract received 

y the company is one for two two-stage motor-driven air 
compressors (with intercoolers) driven by 150 B.H.P. slip-ring 
induction motors for the L.N.E.R. Stratford works, 


British InscuLaTeD CaBLes, Ltd., of Prescot, Lancashire, 
has been awarded two important railway electrification con- 
tracts by the London and North-Eastern Railway Company, 
having a total value of over one million pounds. They embody 
the design, manufacture, and erection of the complete overhead 
equipment of the company’s lines from Manchester to Sheffield, 
together with the mineral line to Wath-on-Dearne, also 
the suburban lines from Liverpool-street and Fenchurch- 
street to Shenfield, in Essex, a total of approximately 400 
single track miles. The 1500-volt D.C. system with catenary 
construction has been adopted by the railway company. The 
new contracts will require the use of some 8500 tons of steel 
work and 3000 tons of copper, and it is estimated that the work 
will take about 24 years to complete. 








CATALOGUES. 





Haprtetps, Ltd., East Hecla Works, Sheftield.—Catalogue 
No. 407 of ‘‘ Era "’ corrosion-resisting steel. 

Permutir Company, Ltd., Permutit House, W.4.—A tech- 
nical publication on water control equipment. 

GENERAL ELectric Company, Ltd., Magnet House, Kingsway, 
W.C.2.—New booklet on ironclad switchgear. 

W. Epwarps anv Co., Vaughan-road, 8S.E.5.—A pamphlet 
on instruments for the measurement of high vacua. 

Dorman AND Sairu, Ltd., Salford, Manchester, 5.—-Catalogue 
L F 127 of “ Ordsal ”’ lighting fittings of all types. 

Joun M. HENDERSON AND Co., Ltd., Aberdeen.—List 58-2 E, 
on aerial cableways on bridge and viaduct construction. 

Gent snp Co., Ltd., Faraday Works, Leicester.—Book 5, 
Section 7 B, on ‘‘ Tangent ”’ synchronous clocks of all types. 

TrintrometerR, Ltd., Milford, Salisbury.—A loose-leaf book 
on the “ Levibond ” comparator for colorimetric determinations. 

SamuEt Hopcs anp Sons, Ltd., New-road, Rainham, Essex. 
—Particulars of the firm’s system of reconditioning machine 
tools. 

Hoppe. Enoriveertne Company, Ltd., 39, Maddox-street, 
London, W.1.—-A brochure on the firm's H-K superheated water- 
heating system used for heating buildings or process work in 
connection with manufactures. 

BrEtu’s AsBESTOS AND ENGINEERING Surp.iss, Ltd., Slough. 
—The firm’s 1937 catalogue of engi s’ supplies. This is the 
first of a new series of books on the Pe =e A 8 products, and its 
150 pages deal particularly with ‘‘ Bestobell ” specialities. 

M.E. Enorneerine, Ltd., 457, Finchley-road, N.W.3.— 
Leaflets on the pressed steel and other railway and contractors’ 
plant supplied by the firm, which includes ‘‘ Bandion ”’ pressed 
steel roller-bearing axle-boxes, ‘‘ Macco” pressed steel turn 
tables and switches, tipping wagons, concrete mixers, &c. 
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A Seven-Day Journal. 


The Fulham Power Station. 


PARTICULARS of the performance of the new Fulham 
power station, which completed its first twelve 
months of commercial running on October 31st, have 
been issued by Mr. W. C. Parker, the Borough 
Klectrical Engineer. Despite the fact that during this 
first year of operation all the usual adjustments and 
tuning up of the new plant had to be undertaken, the 
results were entirely satisfactory, and suggest the 
possibility of a record performance in the future. The 
units generated were 557,609,950, with the first set 
running 7246 hours, and the second set, which was 
put into service later, 6702 hours. This represents 
a plant load factor for the individual machines of 
68-99 per cent. in the first case and 59-04 per cent. 
in the second, giving an overall plant load factor 
of 61-556 per cent. Based on the units sent out, the 
station load factor was 48-44 per cent. For all pur- 
poses, including drying out of boilers, and putting 
the plant into service, the coal consumed amounted 
to 235,641-4 tons, having an average calorific value 
as fired of 12,815 B.Th.U. per lb. On a generated 
basis, the coal burnt per kilowatt-hour was 0- 9466 lb., 
representing a thermal efficiency of 28-127 per cent. 


Labour Relations. 


Ar the annual meeting of British Industrial 
Plastics, Ltd. (formerly the British Cyanides Com- 
pany, Ltd.), which took place in London on Thursday, 
November 25th, Mr. Kenneth M. Chance, the chair- 
man and managing director of the company, dealt in 
his speech with some of the wider aspects of labour 
relations and the effect of rearmament upon industry. 
He said that we were passing through one of those 
great upheavals in world conditions which occur 
every few centuries, and which at the present time 
was particularly far-reaching owing to the complete 
change in social conditions which had arisen, partly 
as the result of the introduction of machinery during 
the last century, partly as the result of the Great War, 
and partly from the amazing strides which science had 
made during the past fifty years. In no direction was 
that upheaval more acutely felt than in the conduct 
of business. The strength and prosperity of this 
country had been built up upon a system which was 
commonly known as capitalism, but was _ hetter 
described as freedom of choice. Some of the greatest 
Continental nations had met the situation by dictator- 
ships, and compulsion in one form or another. In 
this country the same issue had to be faced, and it 
depended upon the leaders of industry more than 
upon any other class as to whether in the revolution 
which was taking place this country would retain that 
freedom to maintain its own affairs in business which 
was called ‘‘ capitalism,” or would have to suffer the 
loss of freedom which was inevitable when the politi- 
cian was forced to intervene in the conduct of business. 
The effect of rearmament upon the prosperity of this 
country had been greatly exaggerated, and the pro- 
gramme was being made the excuse for a lot of 
things that were happening and ought not to happen. 
It was upon retail expenditure in this country and 
upon our foreign trade that our’ prosperity depended. 


A Scottish Industrial Estate. 


On Friday, November 26th, the new Scottish 
Industrial Estate at North Hillington, on the out- 
skirts of Glasgow, was formally opened by Mr. Walter 
Elliot, the Secretary of State for Scotland. When it 
is fully developed the estate will, it is expected, give 
direct employment to between 10,000 and 15,000 
workpeople. Up to the present over fifty factories 
have been let, and an additional 190 applications for 
accommodation are now being dealt with. The con- 
struction of the estate has been financed by the Com- 
missioner for the Special Areas in Scotland. Among 
those present were Sir A. Steven Bilsland, the chair- 
man of Scottish Industrial Estates, Ltd., who pre- 
sided; Lord Nigel Douglas-Hamilton, the Com- 
missioner for Special Areas in Scotland; Sir Nigel 
Campbell, the chairman of the Nuffield Trustees ; 
Sir Hugh Shaw-Stewart, Lord Lieutenant of Renfrew- 
shire ; Sir John Stewart, Lord Provost of Glasgow ; 
Colonel Hugh B. Spens, the vice-chairman of 
Scottish Industrial Estates, Ltd.; and Mr. Edward 
G. Wylie, the architect to the estate. In the course of 
his speech Mr. Walter Elliot said that in opening the 
first completed factory he felt that Scotland was 
taking heart and that Scottish industry, which had 
proved itself capable of great expansion in the past, 
was again taking the opportunity of serving, not only 
Scotland, but the United Kingdom and the rest of 
the world. At the luncheon which followed Sir 
Walter stressed the great importance of planned 
development. The Empire Exhibition and the 
Scottish Industrial Estates showed that something 
was doing and that Scotland was on the march again. 
Sir Steven Bilsland explained that the estate, which 
extended to 320 acres, was designed to provide several 
hundred unit factories. The larger factories were 
linked by rail to the docks and to the main railway 


line. That facility, which was valuable in saving 
cartage costs, was attainable at a much lower rate 
in an estate than for a single enterprise on an island 
site. Two large organisations had already rented 
ground, and he hoped that many from England, the 
Dominions, the United States, and from elsewhere 
abroad would take advantage of the manufacturing, 
marketing, and exporting facilities of the area. 


Atmospheric Pollution. 


ON Monday, November 29th, some thirty-six 
representatives of local authorities and other organisa- 
tions which are co-operating with the Department of 
Scientific and Industrial Research met at the offices 
of the Department in London for the half-yearly con- 
ference on atmospheric pollution. The President of 
the Conference was Alderman Adams, of Newcastle- 
upon-Tyne. Dr. G. M. B. Dobson, F.R.S., the Chair- 
man of the Atmospheric Pollution Research Com- 
mittee, presented the report on the progress of the 
investigations carried out under the Committee. He 
spoke in particular of the results which were being 
obtained in the special survey which was in progress 
in and around the City of Leicester, and he illustrated 
his statements with sketch maps produced by the 
survey which showed how dust and sulphur gases 
had been observed to be distributed, over a limited 
period, during different wind conditions. He pointed 
out that although the work of the survey was not 
yet far advanced, it was already producing interesting 
results about a subject concerning which exact 
knowledge was much needed. There was every reason 
to hope that the ultimate results would be of great 
value. The Conference also discussed two sources of 
atmospheric pollution which occurred in certain 
districts. On the motion of Bailie Munro, of Glasgow, 
the representatives of local authorities unanimously 
agreed to request that a letter be addressed to the 
Ministry of Health protesting against the continua- 
tion of nuisance arising from burning colliery spoil- 
banks, and urging that action be taken to end it. 
On the motion of Dr. Burn, of Birmingham, the repre- 
sentatives also agreed unanimously to ask the Depart- 
ment of Scientific and Industrial Research to consider 
and report on the possibility of research being under- 
taken to develop remedial measures to prevent 
nuisance caused by zinc-oxide fumes in certain stages 
of the manufacture of brass. 


Anglo-American Trade Negotiations. 


On Monday, November 29th, it was announced that 
Lord Hirst, the President of the Federation of 
British Industries, had sent to the President of the 
Board of Trade a letter dealing with the present trade 
negotiations between this country and the United 
States of America. In his letter Lord Hirst points 
out that the Tariffs and Commercial Treaties Com- 
mittee of the Federation of British Industries is at 
the moment considering the possible bearing upon 
British industrial interests of the proposed trade 
negotiations between this country and the United 
States of America. The Committee is seeking the 
views of industry on this question and will sukmit 
its conclusions to the Executive Committee of the 
Federation at a meeting early in December. The 
Federation then hopes to present to his Majesty’s 
Government the considered opinion of organised 
industry upon the subject. He requests that any 
British industries which are likely to be affected by 
concessions made in the British tariff should be given 
the earliest opportunity of stating their case. In the 
present instance the propriety of such a request 
appears to be based on strong grounds. Since under 
American procedure the United States manufacturer 
will at a very early stage in the negotiations be in 
possession of the information that the duties on 
certain British products imported into the United 
States may be reduced or stabilised, and will thus be 
in a position to voice his views or opposition to his 
Government, Lord Hirst urges that organised industry 
in this country should likewise be given full and early 
opportunity of placing its views before his Majesty’s 
Government, not only upon concessions which would 
benefit British export trade with the United States, 
but, equally important, upon any concessions which 
may be requested by the U.S. Government in the 
British tariff and which may have a detrimental 
effect upon British industrial interests. 

Civil Aviation Enquiry. 
In our last week’s issue we recorded the appoint- 
ment by the Government of a Departmental Com- 
mittee of Inquiry to investigate the charges of 
inefficiency which were raised in the recent debate 
on civil aviation. The names of the Committee 
announced by the Secretary of State for Air were, 
it will be recalled, Sir John Cadman, Chairman ; 
Sir Warren Fisher and Sir William Brown, with 


Mr. W. W. Burkett as Secretary. On Wednesday, 
November 24th, Mr. Attlee, the Leader of the 


personnel of the Committee could be reconsidered 
in view of the fact that very strong opinions had been 
expressed in the debate that an independent inquiry 
was desired. Most of the members appointed to the 
Committee were, he said, Government directors or 
Government officials, and that did not meet the 
desire of the House of Commons for a reul and 
independent inquiry. In view of Mr. Attlee’s state- 
ment, Mr. Chamberlain said that he would com- 
municate with the Secretary for Air. On Tuesday 
evening, November 30th, Mr. Chamberlain stated 
that the Secretary for Air had considered the repre- 
sentations which had been made from several quarters 
of the House to the effect that the Committee should 
contain no official element. It was the Air Minister’s 
sole desire, he felt, to appoint the most competent 
and authoritative Committee possible, but without 
questioning the competency, impartiality, or autho- 
rity of the public servants whose selection had been 
announced, it had been decided to meet the views 
expressed in the House and to reconstitute the 
membership of the Committee. Mr. Chamberlain 
then announced that the new members of the Com- 
mittee would be Sir John Cadman (Chairman), 
Sir Frederick Marquis (chairman of Lewis’s, Ltd.), 
Mr. T. Harrison Hughes (a partner of James and 
Thomas Harrison, shipowners, of Liverpool), and 
Mr. J. W. Bowen (President of the Post Office 
Employees’ Approved Society). Evidence will be 
heard by the Committee in camera. 


A Scottish Telephone Memorial. 


On Wednesday, November 24th, Sir George Lee, 
the Engineer-in-Chief of the Post Office and President 
of the Institution of Electrical Engineers, unveiled 
a memorial tablet on the wall of the house at 16, 
South Charlotte-street, Edinburgh, where Dr. Graham 
Bell, the inventor of the telephone, was born. The 
words carved on one of the stones of the house record 
that “‘ Alexander Graham Bell, Inventor of the Tele- 
phone, was Born Here, 3rd March, 1847.” In sketch- 
ing the early career of Dr. Bell in Edinburgh, Sir 
George said that the story of the telephone was one of 
long suffering, work, and effort by Bell, in which his 
genius finally attained success. He set out to invent 
the telephone, and it did not come by accident. He 
worked on the frontiers of knowledge, and there was 
no previous theory to guide him. By his indomitable 
efforts and his clear thinking he was able to solve all 
the difficulties with which he was faced. A message 
was read from the family of Dr. Bell in America, 
expressing thanks for this latest tribute to his work. 
At a luncheon held in the Charlotte Rooms, over 
which Lt.-Col. F. N. Westbury, the Regional Director 
of the Post Office in Scotland, presided, addresses 
were given in appreciation of the work of Dr. Bell: 
Professor G. W. O. Howe, of the Chair of Electrical 
Engineering in the University of Glasgow, said that 
that day they had conferred a threefold honour ; 
they had honoured a man who in his lifetime had 
received many great honours ; they had honoured the 
city of Edinburgh by placing on record that it num- 
bered among its sons a man whose name would ever be 
associated with the invention of the telephone ; and 
they had honoured science by their recognition of the 
greatness of the man and of his achievements. The 
value of Dr. Bell’s invention was to be judged by the 
violence of the attacks which were made upon it ; 
and its soundness, from the failure of those attacks. 


Large Shipbuilding Orders. 


DurRine the past week several large orders have 
been placed with British shipbuilding yards in nearly 
all centres. Outstanding among these is the order 
placed by the Anglo-Saxon Petroleum Company, 
whose fleet carries the petroleum products marketed 
in this country by the Shell and B.P. companies. 
The order represents an expenditure of £2,280,000 
for eight ships, which have been placed as follows :— 
On the Tyneside: two 15,000-ton tankers with 
Swan, Hunter and Wigham Richardson, Ltd.; one 
12,000-ton tanker with Hawthorn, Leslie and Co., 
Ltd. On the Clyde: three 12,000-ton tankers— 
two with the Blythswood Shipbuilding Company, 
Ltd., and one with Lithgows, Ltd. At Birkenhead : 
one 12,000-ton tanker with Cammell Laird and Co., 
Ltd. At Belfast: one 12,000-ton tanker with 
Harland and Wolff, Ltd. These ships are to be of the 
latest type, with supercharged oil engines designed 
to the owners’ specification. The Royal Dutch Shell 
group has also placed orders for eight similar tankers 
with Dutch shipbuilding yards and two further 
tankers, one from Danish and the other from Italian 
builders. Two smaller 9000-ton tankers have yet to 
be placed, and it seems likely that they may be allo- 
cated to British firms. The Union-Castle Mail Steam- 
ship Company has entrusted to Harland and Wolff, of 
Belfast, the construction of two further refrigerated 
motorships, which will be duplicates of the ‘* Rochester 
Castle ’ and the “‘ Roxburgh Castle.”” They will have 
a measurement of about 7850 gross tons and will be 








Opposition, asked the Prime Minister whether the 





propelled by Harland-B. and W. oil engines. 
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New Gas Manufacturing Plant at 
Weston-super-Mare. 


( N Wednesday of this week, December Ist, Sir 

Harold Hartley performed the inaugural cere- 
mony on the occasion of the official opening of the 
new gas-manufacturing plant which has been erected 
at the Drove-road gasworks of the Weston-super- 
Mare and District Gas Company. The main con- 
tractors for the whole installation were the Woodall- 
Duckham Vertical Retort and Oven Construction 
Company (1920), Ltd., of London. The equipment 
represents a new development in _ intermittent 
vertical chamber plant working on the non-recupera- 
tive principle, and possesses additional points of 
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three producers are arranged in a battery at floor 
level at one side of the bench. They are inter- 
connected by a common producer gas main, so that 
gases can be taken from any of the producers to any 
of the three settings, arrangements being made so 
that any producer can be shut down without inter- 
fering in any way with the working of the other 
producers. The producers are fitted with step grates 
and have a total grate area sufficient for the heating 
of the fifteen chambers when utilising a mixture of 
coke and breeze. 





CHUTES TO WACONS. 


The producer gas enters a horizontal heating flue 
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bottom, but the decrease in the minor axis of the 
chambers from bottom to top acts as a counter- 
balancing factor, and the charge of coal is carbonised 
equally throughout the full height. From the top 
heating flues the hot waste gases pass into a collect- 
ing flue in the front wall of each setting, and thence 
out through necks into the waste gas main. 

A special feature of the bracing of the setting 
is the use of water-cooled tie rods through which 
softened water flows to the waste heat boiler feed 
tank. These tie rods contribute to the support of 
the chambers by the backstays and the bracing, and 
thus maintain the brickwork tight under varying 
conditions of working. 

Coal and Coke Supply.—Coal is brought into the 
works in wagons on the private siding which connects 
the works to the main G.W.R. line at Weston-super- 
Mare station. All wagons entering or leaving the 
works are weighed on a 40-ton weighbridge. The 
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works sidings have a total length of 650 yards, the 
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SECTIONAL ELEVATION OF COAL HANDLING AND SCREENING PLANT 


interest in the coal-handling and the coke-handling 
and screening plant, and in the waste heat boiler 
plant which form parts of it. 

The installation comprises three settings, each 
containing five non-recuperative intermittent vertical 
chambers, or fifteen chambers in all. The gas used 
for heating the chambers is made in an independent 
battery of three producers situated at ground level 
at one side of the bench. The installation is erected 
in a new steel-framed, brick-panelled retort house. 
This retort house and coal and coke equipment have 
been made large enough for an ultimately extended 
plant of twenty-five chambers, and the necessary 
provisions have been made in the design of the settings 
to facilitate such an extension. 

The Chambers.—The chambers are rectangular 
in plan, and are about 214ft. high, 11ft. long, and 
12}in. wide at the bottom. The width increases 
evenly from top to bottom to ensure unaided discharge 
of the coke when carbonisation is complete. The 
chambers are charged and discharged at intervals 
of about twelve hours, and in these circumstances 
the plant has a maximum daily capacity of 109 tons 
of coal and can produce approximately 1,560,000 
cubic feet of gas. The chamber walls and heating 
flues are constructed in silica and are finished at 
the top and bottom with a course of fireclay blocks. 
Circular charging door frames are bedded into the 
top fireclay blocks, three to each chamber, and are 
fitted with clay-luted doors. At one end of each 
chamber top is fitted a gas-offtake pipe, while at 
the other end a scurfing hole, fitted with a frame and 
lid, has been formed to facilitate the removal of 
seurf around this point. 

The chambers are carried on seating castings, 
supported on deep joists at about 104ft. from ground 
level. The frame for the bottom discharging door 
is bolted to the underside of the seating casting. 
Arrangements are made for the admission of steam 
for steaming the charge for water gas production. 
This is done during the last hour or so of the carbonis- 
ing cycle. 

Heating the Chambers.—The chambers are claimed 
to be the first large capacity chambers in this country 
to be designed for non-recuperative heating, only 
one other non-recuperative intermittent chamber 
plant having previously been built which consists 
of smal] capacity chambers of similar design. The 





at the bottom of the chamber and at the inlet to this 
flue meets secondary air, which has been slightly 
preheated in the front wall of the setting. The hot 
combustion gases then pass up from each bottom flue 
to the top of the setting, some travelling indirectly 
backwards and forwards through a series of horizontal 
flues along the full major axis of the chamber, and 
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COAL SCREENING PLANT 


the rest flowing upwards through by-pass openings. 
The temperature is even from end to end of the 
horizontal flues. Facilities are provided for the 
admission of secondary air at various levels in the 
heating flues as desired. The flue temperatures 
at the tops of the chambers are lower than at the 





shunting of the coal and other wagons being dealt 
with by a Peckett steam locomotive. 

The coal is discharged by means of a side-discharge 
wagon tippler of the automatic clamping cradle 
type into a 24-ton steel coal-receiving hopper. The 
bottom discharge outlet of this hopper is fitted with a 
rotary feeder to give an even feed of coal to a 24in. 
belt conveyor, approximately 120ft. long, which 
delivers coal to a breaker, arranged on an elevated 
structure. The belt conveyor can deal with 30 tons 
of run-of-mine coal per hour, and the breaker, which 
is of the Jeffrey “‘ Flextooth”’ type, is capable of 
breaking 25 tons of coal per hour from @ maximum 
size of 14in. cube to a product of maximum size 
3in. cube. A static screen in the delivery chute to 
the breaker passes coal under fin. to a by-pass chute, 
while provision is also made for completely by-passing 
the breaker when nut coal is used. 

From the breaker and by-pass chute the coal is 
received by a cased-in bucket elevator, which raises 
it to the top of the chamber house and there delivers 
it to a push-plate conveyor, arranged longitudinally 
above the overhead storage hoppers. Sliding doors 
are fitted to this conveyor by means of which coal 
is distributed into the overhead coal storage hoppers. 
These hoppers are of a capacity equal to forty-eight 
hours’ supply to the fifteen chambers, and are fitted 
with sets of three discharge chutes and quadrant 
doors for delivering coal to the chamber charging car. 

In order that the complete charge of coal in the 
chambers can be carbonised, it is necessary to fill 
with small coke the bottom portions of the chambers 
not in direct contact with any heating flues. This 
material also protects the bottom door of the chambers 
from tar and pitch. The small coke for the chamber 
bottom pads and the coke and breeze used as fuel 
in the producers are separately stored in two 
overhead storage hoppers, forming an extension 
of the overhead coal-storage hoppers. These coke 
hoppers are replenished as required by means of a 
belt conveyor which returns undersized coke from 
the primary screens of the coke-screening plant 
described later. This conveyor delivers the coke into 
a two-way chute fitted with a fly-gate by means of 
which the coke is directed into the chamber pad 
hopper or producer fuel hopper as required. The 
chute to the chamber pad hopper is fitted with a 
static wire mesh debreezing screen, arranged so 


























Dec. 3, 1937 








THE ENGINEER 


619 








that the breeze falls into the producer coke hopper. 
The coke and breeze in the producer coke hopper are 
discharged as required by means of a chute and 
quadrant door into a top-hung, hand-propelled 
skip, arranged to travel along the top of the producer 
battery. From this skip the coke and breeze are 
charged direct into any required producer. 

Charging the Chambers.—The chamber charging 
car, which is motor-propelled and top-hung, has six 
separate compartments, three for coal and three for 
small coke. These compartments are filled from the 
overhead coal and chamber coke storage hoppers 
respectively. Provision is made to ensure rapid charg- 
ing and even distribution and to prevent the coal being 
charged before the coke pad has been dropped. The 
small coke is dropped into the charging holes and 
forms a pad about 12in. deep. The coal is then imme- 
diately charged, the whole process occupying about 
thirty seconds, 

Discharging the Chambers.__EKach chamber is fitted 
at the bottom with a door, which is opened and closed 
by hydraulic power. Two hydraulic rams are pro- 
vided for each setting, one to actuate the opening and 
the other the closing motions. These rams operate a 
rack which extends the length of the setting, and, by 
means of a clutch mechanism actuates a pinion at 
the end of the operating shaft of the particular door 
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which it is required to open or close. The door, when 
closed, is held in place by a series of latches, and is 
tightened by excentrics, hand-operated fsom the 
ground level. When carbonisation is completed, 
the bottom door is opened and the hot coke is dropped 
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water sprays pass a predetermined quantity of water 
on to the hot coke. 
the tower and escape to atmosphere above the chamber 
house roof. 


into the hot coke skip, which runs on rails set into the 
floor beneath the chambers. This skip is of the 
bottom-discharge type, and is capable of holding the 
discharge from one chamber. It is hauled, by means 
of an electrically driven winch, arranged at the end 
of the house, into a quenching tower. Here overhead 
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SECTION TFROUGH CARBONISING PLANT 
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800-gallon compartment for quenching water and a 
500-gallon compartment for general water services 


on the coke plant. Near the base of the quenching 
tower is a 3500-gallon concrete water sump to receive 
the quenching water. In this sump the breeze in 
the water is allowed to settle, and the water passes 
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over an overflow weir into a suction chamber, from 
which it is recirculated to the overhead tank. Make-up 
water connections are provided. Two 4800 gallons 
per hour electrically driven centrifugal pumps are 
installed for delivering water from the sump to the 
overhead tank, one being a standby. These pumps 
are electrically controlled from a float in the tank to 
ensure automatic replenishment of the tank. 

After quenching, the coke skip is hauled into the 
yard and discharged into a concrete coke receiving 
hopper arranged below ground. This hopper is 
lined with pressed blue tiles set in cement, and is 
fitted with arrangements for delivering coke to an 
automatic skip hoist, which forms the first link in 
the coke-handling and screening plant. 

Gas Collecting System.—The gas collecting system 
is designed to ensure efficient spraying of the gas with 
hot ammoniacal liquor and the ready removal of 
heavy deposits from the collecting mains. To one 
end of the top of each chamber is fitted a top gas 
ofitake, consisting of an arched cast iron pipe leading 
to the top collecting main, which runs along one side 
of the bench. Each top offtake is provided with a 
liquor spray and a special dish valve, whereby the 
ofitake is kept sealed from the time of discharge until 
the chamber has been recharged. Sprays are also 
fitted in the top collecting main. 

Each chamber is also provided with a bottom gas 
ofitake leading into a bottom collecting main, two 
of which are provided. The bottom offtake is 
designed to function when gas evolution is excep- 
tionally rapid and excessive pressure on the brick- 
work and ironwork at the bottom of the chambers 
might otherwise occur. The device provided for this 
purpose consists of a vertical dip pipe sealed in liquor 
in the bottom collecting main. When the pressure 
overcomes the resistance of the seal, the bottom offtake 
comes into play. 

The liquor and any tar which is deposited in the 
top collecting main pass through downtakes into the 
bottom collecting mains, each of which is fitted with 
a cleaning sump and an adjustable tar and liquor 
overflow connected to a tar and liquor separating 
tank. Here the tar is deposited and rises over an 
adjustable weir, whence it flows to the tar well. The 
liquor is decanted into a clean liquor compartment, 
whence it is pumped back to the sprays in the top 
collecting main and offtakes. Two 7500 gallons per 
hour electrically driven centrifugal pumps are installed 
for this purpose, one being a standby. In this manner 
there is constituted a closed ammoniacal liquor 
circuit, and a plentiful supply of hot liquor is ensured. 
The gas from the bottom collecting mains passes 








through uptakes into the top collecting main, whence, 
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together with the gas collected in this main, it rises 
through further uptakes into the foul main. In the 
later stages of carbonisation there is little coal gas 
pressure at the bottom of the chamber, and pro- 
vision is made to utilise the bottom offtakes for the 
admission of steam to the chamber for steaming the 
charge. 

Waste Gases.—In order to obtain the fullest benefit 
from the elimination of recuperators in the design 
of the settings, special attention has been paid to the 
recovery of waste heat from the combustion gases 
from the heating flues of the chambers. These gases 
are taken out into a waste gas main, which consists 
of a circular steel casing lined with insulating brick, 





direct-acting feed-water pumps are provided, one 
acting as a standby. 

Coke-handling and Screening Plant.—-As_ before 
mentioned, the coke, after being quenched, is dis- 
charged to a coke-receiving hopper below ground. 
This hopper is fitted with a special automatic chute 
and cut-off valve, for filling coke to a skip hoist. This 
skip hoist is of the fully automatic balanced type, 
electrically driven, and is capable of handling 15 tons 
of coke per hour. The cut-off valve on the filling 
chute is controlled by the movement of the skip 
hoist, so as to obviate spillage of coke. The skip 
hoist delivers the coke to a reinforced concrete buffer 
hopper forming part of the reinforced concrete struc- 














CARBONISING AND COKE HANDLING PLANT 


and is fitted with rectangular branch connections 
from the settings constructed of similar material. 
This main normally takes the gases to a waste heat 
boiler, although a by pass is provided direct to the 
chimney. The chimney is of steel, lined throughout 
with fire brick, and is of sufficient size to deal with 
the waste gases from a finally completed plant of 
twenty-five chambers, when working on natural 
draught. It is provided with an automatic draught 
regulator to ensure an even draught on the settings 
when working on natural draught, irrespective of 
atmospheric conditions. 

Waste Heat Recovery. 
the Woodall-Duckham horizontal 


‘The waste heat boiler is of 
fire-tube induced- 





COKE WEIGHING AND BAGGING MACHINE 


draught type, designed for a working pressure of 
120 lb. per square inch, and is large enough to deal 
with the whole of the waste gases from the fifteen 
chambers. It is provided with a turbine-driven 
waste gas fan at the outlet and with a superheater at 
the inlet, capable of raising the steam to a final 
temperature of 450 deg. Fah. . The feed water for 
the boiler, including that which passes to the feed- 
water tank by way of the water-cooled tie rods, is 
previously softened by means of a ‘‘ Neckar ”’ water- 
softening plant of the lime-soda type, this plant having 
a capacity of 1300 gallons of water per hour. The 
softened feed water is heated by means of an enclosed 
tubular feed-water heater, working on exhaust steam 
from the fan turbine, and two vertical single-cylinder 








ture of the screening and storage plant, at the top of 
which it is situated. A rotary feeder at the outlet 
ensures even feed from the buffer hopper to the 
primary screen, and is driven by the motor actuating 
this screen. 

The primary screen is of the Corts reciprocating 
perforated plate type, and acts as a scalping screen, 
removing all coke below l#in. in size. It is capable 
of dealing with 15 tons of coke per hour. The 
undersize coke passes through a delivery chute on 
to a 6-ton per hour belt conveyor, 90ft. long by ]4in. 
wide, which, as previously mentioned, takes it back 
to the chamber house and delivers it either to the 
producer coke hopper or the chamber coke hopper 


as required. The oversize coke from the primary 
screen is passed either through a Pheenix adjustable 
cutter of 15 tons per hour capacity or direct to a 
secondary screen of similar hourly capacity. This 
screen is of the same type as the primary screen, but 
is 38ft. long by 30in. wide. The screen plates are 
arranged to grade the coke into five sizes—breeze, 
0—3in.; No. 1 nuts, 3in.—l}in.; No. 2 nuts, 14in.—2in.; 
large broken coke, 2in.—3in.; and large coke, over 3in., 
and to distribute these sizes into the appropriate 
storage bunkers beneath. 

The storage bunkers are of reinforced concrete, 
forming part of the main coke plant structure. They 
have a total storage capacity of 150 tons of coke and 
breeze. The No. 1 nut coke compartment has four 








outlets, two on each side, while the other three com- 
partments each have two outlets, one on each side. 
All outlets are provided with quadrant doors. Two 
Pegson hand-travelled debreezing units are provided 
to receive the coke from the bunker outlets and remove 
breeze. Each has a fine breeze hopper, with a 
quadrant discharge door, and also a chute for by- 
passing the screen when receiving breeze from the 
breeze compartment. Five two-way chutes are fitted 
on one side of the bunkers for delivering the various 
coke sizes from the debreezers alternatively into road 
vehicles or into bags, a concrete bagging platform, 
with a portable Belle Isle coke weighing and bagging 
machine being provided on this side. A single chute 
is provided opposite the breeze compartment on this 
side for loading to road vehicles only. 

On the opposite side of the bunkers, six two-way 
chutes are provided for delivering the various coke 
sizes and breeze alternatively to railway wagons or 
a belt conveyor. The chutes to railway wagons are 
hinged and balanced so that they can be raised to 
clear high-sided wagons. The belt conveyor on this 
side is of the reversible type, 24in. wide by about 
102ft. long, and can deal with 15 tons of coke per hour. 
It serves the dual purpose, in conjunction with the 
existing telpher, of delivering graded coke into yard 
storage and of reclaiming coke from storage for grading 
and screening. When delivering graded coke to store, 
the belt conveyor feeds the coke into a steel hopper of 
1 ton capacity, arranged to load telpher skips in a 
filling pit beneath. Above this hopper, and carried 
on the same structure, is a steel hopper of 2 tons 
capacity, into which the telpher delivers coke reclaimed 
from yard storage. The reversible belt receives the 
coke from this hopper and delivers it into the coke- 
receiving hopper from which it is fed to the screening 
plant by the skip hoist. 

In addition to the concrete bunkers, all the steel 
hoppers and delivery chutes on the screening plant 
are lined with pressed blue tiles, and a special anti- 
breakage chute is provided to take delivery of the 
large coke over the end of the secondary screen into 
the large coke compartment of the bunkers. 

Power and Steam Supply.—All power-driven units 
on the coal-handling and coke-handling and screening 
plants are actuated by electric motors, as are also 
the liquor pumps, quenching pumps and lift. The 
motors on the coke-handling plant are provided with 
electrical sequence interlocks, so as to prevent these 
units from being started or stopped out of their proper 
order. All motors are of the totally enclosed dust- 
proof gasworks type. The waste heat boiler fan and 
feed-water pumps, the hydraulic pumps and the pump 
supplying the water-cooled tie rods for the bottom 
door gear are steam driven, the exhaust steam from 
the fan turbine being used in the feed-water heater. 
The whole of the steam required for the chambers, 
producers, and steam-driven units is generated in the 
waste heat boiler, and there is a considerable surplus 
available for other works purposes. 

Piling and Foundations.—The site conditions 
presented a very difficult problem. The strata 
underlying the site are made up of soft grey clays 
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and silty sand to a depth of almost 50ft., where a 
bed of sand of somewhat better quality commences 
and extends for a depth of about 25ft. Very serious 
troubles have been encountered in the past due to 
considerable settlement of earlier plants and, after 
a very careful review of past experience with various 
types of foundations, it was decided to utilise Franki 
compressed piles to support the foundations, since 
it was believed and subsequently proved that these 
piles would take a safe bearing on the top of the sand 
stratum commencing at a depth of 50ft. The build- 
ings and structures therefore have been founded on 
109 Franki compressed piles, approximately 50ft. 
in length and 22in. in diameter, with a compressed 
bulb at the base varying from 4ft. to 4ft. 6in. in 
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diameter, the whole pile shaft being reinforced with 
longitudinal bars and spirals. 

The method of installing these piles was interesting 
and unusual, since during the initial sinking of the 
driving tube the hammer blows were taken at the 
point and not at the head. The force of the hammer 
blow was taken first on a concrete plug at the point 
of the tube, and transmitted to the tube by friction, 
the magnitude of which can be gauged from the 
fact that the blows absorbed were delivered by a 
46 cwt. hammer falling freely 20ft. After the tube 
had been driven to the necessary depth it was clamped 
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at the head, and the driving plug at the point driven 
out. Concrete was then introduced and hammered 
by the 46 cwt. hammer to form the enlarged base, 
the steel reinforcing cage being introduced during 
the process. When the base was complete the tube 
was gradually withdrawn as more concrete was filled 
in and hammered to form the shaft. In the installa- 
tion of these piles a driving tube 50ft. long was used 
in one piece, but had it been necessary to drive to 
greater depths extension tubes would havé been 
used capable of penetrating to a total depth of 120ft. 

The Franki compressed piles were designed to 
carry a load of 80 tons each, and one pile was tested 
with a dead load of 120 tons, when the permanent 
set observed amounted to jin. The tops of the 
piles are provided with reinforced concrete caps 
tied together with reinforced concrete beams. The 
variotis pits are also of reinforced concrete, supported 
on piles. Sir Cyril Kirkpatrick and Partners acted 
as consultants to the Gas Company for the piling 
and foundation work. 


ANCILLARY PLANT. 


Foul Main and Condensers.—The gas leaves the 
retort house in the foul gas main at a temperature 
of 180 deg. Fah., and passes to the condensers. These 
are in three units, and consist of a horizontal tube 
water cooled condenser of 2 million cubic feet per 
day capacity, together with two of the vertical tube 
type, also having 2 million cubic feet per day capacity. 
Surface water running through the works is used for 
cooling the gas in the condensers. 

Power-house.—The former power-house has been 
completely transformed by the general scheme of 
alterations. In addition to exhausters there are 
three electric generating sets and two sets of gas 
compressors. From the condensers the gas travels 
to the power-house, where it is dealt with by three 
exhausters, one of 80,000 cubic feet per hour capacity, 
of G. Waller and Co.’s make, and two of 40,000 cubic 
feet per hour capacity, made by the Bryan Donkin 
Company. Each exhauster is controlled by a steam 
governor and is fitted with an air blower to provide 
for the revivification of the iron oxide in the purifiers. 

There are two sets of Bryan Donkin reciprocating 
gas compressors. One set is capable of delivering 
60,000 cubic feet and the other 20,000 cubic feet gas 
per hour against pressures of 20Ib. and 10Ib. per square 
inch respectively. They are used to supply the com- 
pany’souter districts, but by the interconnection of the 
mains also provide standby plant for the high-pressure 
boosting main in the inner area. The high-pressure 
main for the inner area is supplied from duplicate 
reciprocating compressors, which adjoin the car- 
buretted water gas plant, and they, in their turn, 
provide a standby for the main for the outer areas. 

Tar and Ammonia Extraction._-Following the 
exhausters, two Livesey washers for tar extraction 
are provided. One is a Standard washer made by 
Kirkham, Hulett and Chandler, and the other is of 
Holmes and Co.’s manufacture. They are each capable 
of dealing with 2 million cubic feet of gas per day, 
and may be worked singly, in parallel, or in series. 
They are supplied with liquor from the overflow 
of the ammonia washers, and also with an independent 


pump supply. For ammonia extraction, a Holmes 
brush washer and a Wilton static washer are used, 
each of 2 million cubic feet per day capacity.. Attached 
to the static washer is a smal] ammonia still operated 
by the exhaust steam from the engine driving the 
rotary pumps. The effluent from the still, from which 
the ‘‘ free ammonia’’ has been liberated, is used 
for the water feed to the washer, and dispenses 
with the use of the hard town’s water. 

Gas Heaters._-At the main inlet to the purifiers, 
and also at the inlet to the catch purifiers, Ashwell 





and Nesbit steam heaters are provided for raising 





design of condensers, evaporators, coolers, &c., and a 
separate chapter is allotted to absorption and adsorp- 
tion machines. 

Commercial machines, including steam jet refrige- 
rating units and household machines, are described 
in three chapters. With its absence of high-pressure 
components, steam jet and vacuum refrigeration 
is being more widely used, and offers scope for study 
with a view to the development of safer and less costly 
refrigerating equipment. 

The increasing demand for air-conditioning equip- 
ment is reflected in the length of the twelfth chapter, 
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the temperature of the gas during cold weather, 
to assist the oxide purification process. 

Purifiers.—Purification of the gas from sulphuretted 
hydrogen by oxide of iron is carried out in a set of 
four purifiers, each 25ft. by 20ft. by 5ft. deep, and 
two catch purifiers, each 25ft. by 25ft. by 6ft. deep. 
Atlhough the purifiers are somewhat small for the 
work they are called upon to do, no great difficulty, 
we are informed, is experienced in operating them 
satisfactorily and efficiently. It is contemplated that 
additional purifiers will be provided in the near future. 

Gas Dehydration and Benzole Extraction—On 
the inlet of the holders a Holmes brush washer, 
having two six chamber sections, is provided. The 
first section is fed with calcium chloride solution 
for the purpose of “ drying ”’ the gas, and the second 
section is used for naphthalene and benzole extraction 
by the use of gas oil as the washing medium. The 
water absorbed by the calcium chloride solution 
is driven off with the aid of exhaust steam in an 
evaporator, the solution afterwards passing through 
a water cooled condenser on its way to the storage 
tank for recirculation. The loss of calcium chloride 
is quite small, approximately 10 ewt. per 100 million 
cubie feet of gas, or a total cost of «bout £16 per 
annum. The benzolised gas oil is passed through a 
Holmes preheater, still, and condenser, by which the 
crude benzole is distilled from the gas oil, and the 
latter is returned to the storage tank for re-use. 
The amount of crude benzole obtained is approxi- 
mately 1-84 gallons per ton of coal. 

A number of photographs and drawings are repro- 
duced on these pages and on page 632 to illustrate 
the plant. 
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net. 1937. 
Mr. Macrntire’s latest contribution to the subject 
of refrigeration engineering is intended primarily for 
senior and graduate students, but the practical infor- 
mation which is disseminated throughout the book 
renders the subject-matter not only mentally digest- 
ible by the student, but useful to the engineer who 


may wish to make a cursory rather than an intensive, 


study of refrigeration. 

The introductory chapterisa general survey covering 
the history of the subject, elementary cycles, and their 
application. In the second chapter, thermo-dynamics 
applicable to the subject and theoretical cycles are 
dealt with and explained by the inclusion of numerous 
practical examples. Properties of various refrigerants 
are analysed and presented in the usual tabulated 
form, and then follows a long chapter devoted to a 
study of the flow of fluids and heat transfer. A clear 
and detailed exposition of these important subjects 
is given and the theory of dimensional analysis is 
applied to the elucidation of problems. A chapter 
dealing with heat losses and insulation concludes the 
study of the purely theoretical aspects of the subject. 





Two chapters are devoted to a consideration of the 


which occupies 70 pages, in which reference is made 
not only to the application of refrigeration to air 
conditioning, but to fan and duct design, comfort, 
cooling, and sound control. 

The three concluding chapters are devoted to a 
consideration of cold storage generally, ice manu- 
facture, and a few special applications of refrigeration. 
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Locomotive Connecting and Coupling- 
Rod Design. 


By 


HE forces acting on a locomotive connecting-rod 

are the ordinary tensile stress due to the piston 
load, the inertia force at speed, and the vertical and 
horizontal bending stresses due to the compressive 
forces when the rod is considered as a strut. The 
direct tensile stress, usually greatest at the neck of 
the small end, is always less than the vertical or 
lateral compressive stresses. A torsional stress may 
be put upon the rod if the driving axle-boxes are not 
at the same height in the guides, but it is not of large 
proportions, and is usually disregarded. 


INERTIA STRESS. 


In calculating the inertia stress due to the weight 
of the rod itself, the highest speed at which the loco- 
motive may run must be taken as a basis. A general 
rule is to use the wheel diameter speed—that is, 
80 m.p.h. for an 80in. wheel, and so on. This was a 
fairly safe rule for passenger engines, but recent 
accelerations have brought speeds up to the 90 m.p.h. 
level and in certain cases to over 100 m.p.h. For 
instance, the “‘ Hiawatha ”’ of the Chicago, Milwaukee, 
St. Paul and Pacific Railroad regularly runs at over 
100 m.p.h., and on the “ Silver Jubilee ” train of the 
L.N.E.R. the streamlined “ Pacifics’ attain 90-95 
m.p.h. frequently, and have run up to 113 m.p.h. 
For any present-day express engine therefore it 
may be necessary to take a value higher than the 
wheel diameter speed. For shunting engines a lower 
value is required. There are numerous shunting 
engines with wheels of 45in. to 55in. diameter which 
never exceed 25 to 30 m.p.h. 


COMBINED BENDING AND INERTIA STRESSES. 


The maximum inertia force occurs at the top and 
bottom points in the crank circle, and the piston load 
at these positions at high speeds is small. It has been 
customary to consider it as 0-3 to 0-33 of the full 
load, and for express engines this is ample, as in 
normal service at 85 to 100 m.p.h. the cut-off rarely 
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FiG. 1—VALUES OF VERTICAL BENDING STRESS 


exceeds 20 per cent., although, to take an extreme case, 
the cut-off of the L.N.E.R. “ Pacific’ ‘“ Papyrus ” 
at 108 m.p.h. is reported to have been 32 per cent. 
with full regulator, but this figure is disputed. The 
steam chest pressure was approximately 160 1b. per 
square inch, and the steam pressure at the centre of 
the stroke would not be more than 80 Ib. to 83 lb. 
per square inch, or 36 to 37 per cent. of the boiler 
pressure of 220lb. At speeds of 83-85 m.p.h. and 
20 per cent. cut-off, the author has noted with the 
same class steam chest pressures of 205 lb. with full 
regulator, which would bring the effective pressure 
at mid-stroke to about 72 lb., or 32 per cent. of the 
boiler pressure. On the other hand, with a shunting 
or mineral engine, the value may be well over 0-3 if 
the actual top speed (as distinct from the wheel 
diameter speed) is taken. The bending stresses 
under these conditions must be added to the inertia 
stress, but whatever the speed chosen, both sets of 
calculations can be made easily. 


COMPRESSIVE STRESSES. 


Considering the rod as a long column, there are 
many formule open to the designer, some of which 
do not differ greatly from one another. 


The rules 


Merriman, and Moncrieff seem to be 


BRIAN REED. 
No. 


I. 


favourites, but in the calculations which follow the 
Merriman investigations have been utilised, and 
Figs. 1 and 2 have been drawn out on this basis. 

Rods are liable to buckle vertically and horizontally. 
The latter is the more likely, for the depth of the 
section necessary to prevent over-stress due to the 
inertia force is generally more than sufficient to obviate 
vertical buckling. Unfortunately, lateral buckling 
has not been given sufficient consideration in many 
designs, and a number of failures are attributable 
directly to this cause. 

In considering the compressive stresses, the rod is 
taken as a column with two round ends for buckling 
in the vertical plane, and as a column with two square 
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FIG. 2—VALUES OF HORIZONTAL BENDING STRESS 


ends for buckling in the horizontal plane, assumptions 
which are understood readily if one imagines the 
cylindrical shape of the crank pin and gudgeon pin. 
The Merriman formula for the stress in long columns is 
g 10x Bx Ex K? 
I= (ox Ex K*)—(Nx Bx L?) (1) 
in which 


f=compressive stress tending to cause buckling, 
lb. per square inch ; 

B=the load per square inch at the centre of the 
rod, 7.e., the piston load divided by the cross- 
sectional area ; 

E=the modulus of elasticity of the material, Ib. per 
square inch ; 

A=cross-sectional area at the centre of the rod, 
square inch ; 

L=length of rod between crank pin and gudgeon 
pin centres, in inches ; 

K=radius of gyration of the section of the rod at 
the centre ; 

N= 1-0 for columns with round ends 

=0-25 for columns with square ends. 


The value of E, the modulus of elasticity, may be 
taken as 30,000,000 Ib. for steel and about 10,000,000 
for aluminium alloys. 

To obtain the radius of gyration the moment of 
inertia must be calculated first. For a plain rect- 
angular section this may be obtained directly from 
the tables included in most annual pocket-books, 








3 
the formula I la ; 


12 The value for an I section 





may be quickly found from 
B H®—6b h® 
y= =*) (2) 
238 B*+ht? 
= EPA) (3) 


in which Iy is the moment of inertia when consider- 
ing the bending of the rod vertically and Iq that 
when dealing with horizontal bending. The other 
symbols are as shown in Fig. 3. The radius of gyra- 
tion is simply 


— | 
Ky=,/ a (4) 
and aes 

Ku=,/3" (5) 


in which A is the cross-sectional area in square inches. 
The above expressions (2) and (3) neglect the fillets 





of Euler, 


between the flanges and web, but the value of these 
is infinitesimal, and unless they are of 1-(in. or more 
in radius they need not be taken into account. 

The compressive stresses tending to buckle the 
rod in the vertical and horizontal directions are 
functions of the ratio existing between the length 
of the rod and its radius of gyration—that is, the 
To enable the unwieldy equa- 


: I 
ratios = and > 


Ky Ky 
tion (1) to be avoided, Figs. 1 and 2 have been drawn 
up. They enable the vertical and horizontal buckling 
stresses respectively to be read off for any value of 


the unit stress B and for any value of the ratio K 


THE SHAPE OF THE Ron. 


I-section rods are almost universal where the 
length exceeds 7ft. or so. As far as practicable the 
metal should be concentrated in the flanges, for the 
web has very little value from a strength point 
of view, and is simply a tie between the two stress- 
bearing components. Indeed, in high-speed oil 
engines circular holes are sometimes cut from the 
web throughout its length, and in the famous Great 
Eastern Railway 0—-10—0 three-cylinder tank locomo- 
tive of 1903, the inside rod had to encircle the axle 
in front of that carrying the big end, and over the 
front portion of the rod circular holes were cut from 
the web. It is obvious that by taking a plain rect- 
angular section and fluting it in the normal manner 
its weight is being cut away more rapidly than its 
section modulus, and this leads to an appreciable 
reduction in the inertia stresses. 

Although the usual form of rod has a straight 
taper from end to end this is not the theoretically 
correct form, which is a taper from each end up to 
maximum dimensions at the point of maximum 
bending moment, the taper being both in the flange 
depth and the total depth, and in the width, too. 
The gain in material by doing this is not usually 
considered to be worth the extra machining cost, 
but it is more or less standard practice on the Great 
Western Railway as regards the vertical direction, 
except that the G.W.R. rods have a parallel portion 
near the centre. It is to be noted that the positions 
of maximum stress and maximum bending moment 
in the normal straight-taper I-section rod do not 
coincide ; the latter is nearer the small end. 


A TypicaL Srress ANALYSIS. 


A complete analysis of all the forms and distribu- 
tions of stress in a connecting-rod is a tedious matter 
and has little practical value to the designer, who 
is concerned mainly with the maximum stresses and 
their positions. The following procedure enables 
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OF ROD SECTIONS 


all the necessary characteristics for the section of 
the rod to be evolved without being burdened with 
superfluous information. For clarification an actual 
example is worked out, the rod chosen being the 
outside unit of the Gresley A 3 class ‘‘ Super-Pacifics ” 
of the L.N.E.R. In these calculations wheel-diameter 
speed is assumed, but a further calculation is appended 
to show the stress in the rod of “‘ Papyrus”? when 
running at 108 m.p.h. on the Newcastle test run in 
March, 1935. When designing a rod it is suggested 
that the values for the various sections tried should 
be set out in the form shown in Table I; the charac- 
teristics thus can be seen at once and the necessary 
changes made with the minimum amount of trouble. 
The Gresley A 3 locomotives have cylinders 19in. 
by 26in. and a boiler pressure of 220 lb. per square 
inch, giving a piston load, P, of 65,700 lb.; the 
coupled wheels are 80in. in diameter and the length 
of the rod is 132in. The procedure is : 
(a) Decide upon what appears to be a suitable 
section and take out the vertical and horizontal 
moments of inertia, radii of gyration, and section 
moduli for the cross section as it is at the centre 
of the rod. The actual section of the A 3 ‘ Pacifics ” 
is as shown in Fig. 4. As the fillets between the 
flanges and web are only of jin. radius it is not 
necessary to take them into account. The expression 
for the moment of inertia for vertical bending is as 
given already in equation (2), and substituting 
figures this becomes : 
__ (3-375 x 5: 16®—3-0 x 4- 15°) 

12 
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= 20-3. 

















Dec. 3, 1937 


THE ENGINEER 


623 








The radius of gyration, from equation (4), is : 
20°3 
5:045 

In obtaining the area it is preferable to draw out 
the section full size and use a planimeter rather than 
calculate. 

Taking horizontal bending, 7.e., about a vertical 
axis, the moment of inertia, again neglecting the 
fillets, is given by equation (3), and substituting 


Ky= 2-0. 


figures : 
(2 x 0-5 x 3-375%) + (4-15 x 0-375") 
Re See 
12 
== 3-22. 
The radius of gyration, Ky, is : 
3°22 


— = 0:8. 
5-045 


(6) The values for the ratio z become : 
Toi) 1BO 35 
Ky 2-0" 
L132 
— == = 16 
eS are 


(c) The unit load at the centre of the rod is equal 
F 


t 
°F 


» OF 
65,700 
5-045 


(2d) Maximum vertical bending stress considering 


13,000 Ib. per square inch. 





L.N.E.R 
4-6-2, 
Al. 
Material. 


| chrome, 5t 
tons ult. Y.I 
40 tons mir 


C tylinder bore and stroke, inches 8 20 x 26 
Diameter of coupled wheels, inches 80 
Boiler pressure, lb. and ‘omen inch 180 
Piston load, P, Ib.. , 56,500 
Inside rod 

Length of rod, centre to centre, L, inches 97 
Weight of rod=A x L x 0-283, W, Ib “*s , 130 
Section of rod ae I 
Unit stress at small end, 'P /Ay, Ib. pe r r square | inch...| 13,100 


C.8.A. at centre of rod, A, aloe per ges fe ae TE 
Unit stress at centre = P/A, lb - one inch ... 





Ratio, L/Ky 
Ratio, LiKe ere ae tae ene ae: “§ 
V ertical stress (Merriman), ib. r square inch at 670 
Horizontal stress (Merriman), lb. per square inch ...| 18,250 
Speed for inertia calculations, m.p.h. ee 80 
Per cent. of boiler pressure at speed ... re 33 
Unit stress at centre at speed, Ib. per square inch .. 4,016 
Inertia stress at speed, Ib. per square inch ... ...; 5,250 
Vertical stress at speed, lb. per square inch ... ...| 4,200 
Combined vertical and inertia stress, lb. per sq. in... 9,450 
E.L.R., 
2-cyl., 
0-6-0. 
Material. = 
Clan’*™ ©.*" 
steel 
32/37 tons. | 
Cylinder bore and atroke, inches 20 « 26 
Diameter of coupled wheels, inches weit bas 61-5 
Boiler pressure, lb. al aqnere er eee | 160 
Piston load, P, Ib. . , ae ..| 50,260 
| Inside rod 
Length of rod, centre to centre, L, inches aaa 77 
Weight of rod=A x L x 0-283, W, Ib. ; 118 
Section of rod aad I 
Unit stress at small ‘end, Pp /Ay Ib. ‘per " square ine ch ...| 10,180 
C.S.A. at centre of rod, A, square inches... . ol 5: 
Unit stress at centre= P/A, lb. nee oanere inch ... ...| 9,250 
Ratio, L/Ky aN ° ; Bes 46-2 
Ratio, L/Ky . cigar it ellen ha aro gage 118-5 
V ertical stees (Merriman), lb. r square inch 9,900 
Horizontal stress (Merriman), | 10, 400 


A om inch 
Speed for inertia calculations, m.p. nt 
Per cent. of boiler pressure at s ed .. 

Jnit stress at centre at speed, Ib. per square inch 
Inertia stress at speed, lb. per square inch 
Vertical stress at speed, Ib. per square inch pgs 4 
Combined vertical and inertia stress, lb. per sq. in. ... 





the rod as a column. This is found from Fig. | as 


inch, 


x’ 
is found on the base line and followed up vertically 
until intersection with the line corresponding to the 


follows :—The value 13,000 Ib. per square 


Bel rs P ‘ . 
value of =, in this case midway between the lines 


Ky 
60 and 70. Project along horizontally from this 
point and read off on the left-hand scale the vertical 
bending stress, in this case 16,000 Ib. per square inch. 
(e) Maximum horizontal stress. This is found by 


using Fig. 2 in the same way, the value = being 


used instead of Projecting along horizontally 


L 
Ky 
from the point of intersection of the 13,000 Ib. 
line with curve 165, the stress is read on the left- 
hand scale as 18,500 lb. per square inch. 

(f) Load necessary to cause vertical buckling. 





Nickel- 


4375 


From Fig. 1 read off on the left-hand scale the value 
of the yield point of the material used, which in this 
case is 89,600 lb., or 40 tons, the rod being of nickel- 
chrome steel. Project along horizontally to the right 


intersection with the he, 
Ky 

vertically, reading off the buckling load on the base 
scale, in this example 40,000 lb. per square inch. 
The factor of safety in the vertical direction thus is 
40,000 
13,000 — 
(g) Load to cause buckling horizontally. Repeat 
the above procedure on Fig. 2, using the value for 


until line, 66, and drop 


3-1. 


L : : 

K’ and reading off the buckling load on the base 
H 

scale, in the present instance 30,000 lb. per square 

inch. In this direction the factor of safety of the 


example being considered is only ar O07 = 2-3. 


(h) Inertia stress at wheel diameter speed. The 
centrifugal force in a connecting-rod varies from nil 
at the gudgeon pin to a maximum at the crank pin, 
the load diagram being in the form of a right-angled 
triangle if the rod is considered as of a straight taper 
from end to end. The maximum stress at wheel 
diameter speed due to inertia is given by 

0-1xWxSxL 





(j) The vertical stress at maximum speed with 
steam on. As explained earlier, the unit stress is 
taken as resulting from a piston load with 0-3 of 
the boiler pressure. In this case the unit stress at 
speed is 0-3 x 13,000=3900 lb. per square inch, and 


; 4100 Ib. 








L 
Ky 
per square inch, reading from Fig. 

(k) Combined vertical and hye stress. 
simply (kh) and (7) combined ;_ that 8300+ 
= 12,400 lb. per square inch. 

(1) Tensile or compressive stress at small end. 
As a check this may be taken through the smallest 
section of the body or through the eye or jaws at 
the gudgeon pin, whichever happens to be the smallest 
in area. 

The tabulated list of the above stresses for the 
L.N.E.R. A 3 “ Pacific ’’ is included in Table I. 


This is 
4100 


1s, 


INERTIA STRESS aT VERY HIGH SPEEDS. 

The formula (6) given for the inertia stress at wheel 
diameter speed must be altered for speeds above (and 
below) that value. It is the constant 0-1 which must 
be changed, but if the inertia stress at wheel diameter 
speed for any given rod is known, the stress at any 
higher speed is proportional to the squares of the 
speeds. Thus the L.N.E.R. “ Pacific ” rod, with an 
inertia stress of 8300 Ib. per square inch at 80 m.p.h., 
has an inertia stress of just over 15,000 Ib. per square 
inch at 108 m.p.h. If the inertia stress at wheel 














= 6 ' ' 
Zy (8) diameter speed is not known, constants can easily 
TaBLeE I.—C onvenptiang rods. 
L.N.E.R., Southern Railway, L.M.S.R., G.S.R. (1). French State, Austrian 
4-6-2, ie eyl., 4-6-0, 3-cyl., 4-6- 0, —| 4-6-2, Federal, 
A3. ‘Lord 1 Nelson | s Royal Scot.” |4-cyl., 4-6-0. l4- eyl., +¢-0, 231-501. 2-8-4, 214. 
Nickel- | | Class ‘ ‘C a3!) Guile Nie bids 
) | chrome, 50 | Vibrac, 60/70 tons ult. Vibrac, 50/60 tons ult., lv ibrac 50/60) steel, steel, 32/38 chrome, 
»_,|tons ult. Y.P.,| Y.P., 50 tons min. 42 tons min. Y.P. tons ult. 32/37 tons. | tons ult. 40 tons Y.P. 


1. | 40 tons min. | 



































19 > 26 164 x 26 163 x 2 18 x 26 18 x 26 14-25 x 26 14: 25 x 26 16- 53> . x 28 
80 79 79 81 81 79 79 76-4 | 76-4 
220 220 220 250 250 225 225 227 221 
65,700 47,050 | 47,050 63,700 | 63,700 34,600 34,600 49,000 113,800 
| Outside rod | Inside rod | Outside rod | Inside rod | Outside rod | Outside rod | Outside rod | Outside rod Outside rod 
32 83 132 81 | 135 | 90 | 90 82-5 | 167 
189 110 204 129 | 958 106 | 178 134 568 
| I | I I I I I I I I 
| 13,900 | 11,300 | 9,400 12,150 10,700 8,910 | 6,000 | 8,800 10,400 
5-045 4-4 | 5-46 | 5-616 | 6-56 | 4-1 | 6-86 5-7 12-02 
13,000 | 10,700 8,630 | 11,320 | 9,710 8,450 | 5,050 | 8,600 9,350 
65-6 | 52-4 | 77:8 40 63-9 | 54-5 | 52 50 64 
165 148 190-5 119-5 | 182-5 | 167 152 131 | 151] 
| 16,000 11,900 10,600 } 12,000 | 11,200 | 9,140 } 6,325 9,175 |} 10,700 
| 18,500 | 13,500 11,700 13,150 | 13,200 | 10,450 6,780 9,725 11,300 
80 79 79 81 81 79 79 76 70 
33 | 33 | 33 33 33 33 | 33 | 33 33 
3,900 3,566 2,830 | 3,773 | 3,236 | 2,816 1,680 2,700 3,160 
8,300 | 4,640 10,100 | 3,090 8,300 | 4,710 9,900 4,140 9,675 
4,100 3,800 3,100 3,880 3,560 | 2,900 | 2,040 2,750 3,250 
12,400 | 8,440 13,200 | 6,970 11,860 | 7,610 11,940 6,890 12,925 
| | | 
TaBLe I, r 7 Canneeting: rods (continued). 
1 | | | | 
H Hong Kong, 5 B.A.P.R., | §.P.R.R., |Union Pacific.) Pennsylvania,|Pennsylvania,, French 
|. 2-cyl., 2-cyl., 3-eyl., 4-6-2 |  2-eyl., 4-12-2, | -10-0, |  2-10-0, Eastern, 
| 4-6-0. 2-8-2. | 4-8-2. 9,000. |} “¥-ls.” |“I-1s8”—4,375 3 2-6-2 T. 
Vv an Vibrac | Carb. | | Abuminiem | Abuiniadeinn 
50/60 tons | 50/60 tons Vibrae 60/70 tons ult. vanadium Nickel | Nickel alloy, | alloy, 
ult. ult. | 90,000Ib. | steel. | steel. | 23-24 tons. | 24 tons. 
| ult. | 
| ad | 
| - 22x 28 18} x 26 184 x 26 me 30 27x 32. 30-5 x 32 30- 5x32 | 21 x 26 
72 57 71 71 “5 67 62 62 | 56 
| a 200 175 175 210 | 220 | 250 ~—s| 250 | 185 
| 62,300 76,000 48,320 | 48,320 129,000 | 126,000 183,000 183,000 | 64,000 
| Outside rod | Outside rod | Inside rod | Outside rod — rod Outside rod Outside _ | Outside rod | — rod 
136-5 119 91 127 12 150 | 133°: 133-5 | 9 
229 | 216 110 182 is 684 | 737 432 95 
| I | I I I I I | I I I 
| 11,580 12,050 11,960 10,950 9,225 | 8,130 10, — 6,050 8,055 
75) 5-9375 6-45 4-292 4-69 15-0 | 16- | 52 | 31-7 9-497 
| 10,480 | 11,800 11,250 10,320 8,620 | 7,825 a 9, 300 5,780 6,745 
1-2 | 59-5 59 75 37-5 | 48 36 | 62 
205 117-0 153 179 110} 150 108 eo. of eet 
12,800 13,800 12,760 | 12,850 9,500 | 8,275 9,700 | 6,260 | 7,800 
16,500 13,700 15,480 | 14,350 10,200 | 9,130 | 10,200 6,550 7,900 
72 57 71 | 71 73 | 67 40 40 56 
33 33 33 33 33 | 33 | 33 | 33 | 33 
| 3,495 3,930 3,750 3,440 2,870 2,600 } 3,130 1,930 | 2,245 
| 11,100 7,200 6,060 9,630 9,400 8,625 | 2,200 | 920 | 2,520 
3,700 | 4,200 3,925 3,820 3,250 i 2,625 3,150 2,040 | 2,400 
| 14,800 , 11,400 9,985 13,450 12,650 ' 11,260 | 5,350 | 2,960 | 4,920 
: 





in which 

W=vweight of the rod in Jb.; 

S= piston stroke in inches ; 

L=length of rod from centre to centre in inches ; 

Zy=secton modulus for vertical bending taken at 

the centre of the rod. 

The weight of the rod is taken simply as A (cross- 
sectional area at centre)xLXx0-283 (weight of 
1 cubic inch of steel, in lb.). This is quite satisfactory 
except for short rods with big strap ends. 


The modulus Z of any section is — , in which y is 


the distance from the neutral axis to the outermost 
fibres. For vertical bending y is thus half the depth of 
the rod, and Zy in the example under consideration 
20 3_a.g 
2-6 «. ; 
Substituting the necessary values in equation (6), 
0+1x 189 x 26 x 132 


7-8 





is thus 


= 8300 lb. per square inch. 


be found for any higher speed. The centrifugal 
force C is given by 


C=0-00034 Wrn 


in which 
W=weight of rod, in lb.; 
r=crank radius, in feet ; 
n=r.p.m. 
This can be reduced to 


C=0-00034 x 112,896 5 


in which 

V=speed in m.p.h.; 

D=wheel diameter, in inches. 

Taking the example of the L.N.E.R. A 3 “ Pacifies ” 
at 108 m.p.h., equation (8) becomes C= 69-7 W 7, and 
if r, the erank radius in feet, be ¢hanged to S, the 


) Wr 


stroke in inches, it becomes C=2-9WS The 
maximum moment at the centre of the rod is 
PL 0:5 (2-9WSL) . 
i SeicaiAin’ Male (9) 


8 
=0-181 WS L. 
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The maximum bending stress is 
0-181 WSL 
Zy 
_ 0-181 x 189 x 26 x 132, 
7:8 
= 15,100 lb. per square inch. 


Taking the bending stress at this speed of 108 
m.p-h. as equivalent to the value at 80 m.p.h.—that 





is, 4100 Ib. per square inch—the combined vertical 
and inertia stress at 108 m.p.h. is 15,100+4100 
= 19,200 Ib. per square inch. 

This shows the magnitude of the stresses which 
may be induced even in alloy steel rods of light section 
by super-speeds which were scarcely contemplated 
in the design stage. With ordinary carbon steels or 
with long rods of alloy steel the combined stress fre- 
quently rises above 13,000 lb. per square inch, as 
may be seen from Table I. 

(To be continued.) 








Preservation 


of the Nile. 


By Major F. NEWHOUSE, M. Inst. C.E., late Inspector-General of Egyptian Irrigation in the Sudan. 


A 'T the time of the Abyssinian War popular opinion, 
aided by the newspapers, was rather inclined 
to work up a scare on the danger to Egypt if Lake 
Tsana, in Abyssinia, were in hostile hands. Two 
former Advisers to the Public Works Ministry of 
Egypt wrote to The Times independently, pointing 
out that though the future development of Lake 
Tsana as a reservoir would be of benefit to Egypt 
and the Sudan, no positive harm could be done to 
either by manipulating the lake and all its masters 
could do was a certain amount of * negative ”’ harm, 
so to speak, by refusing at some date in the future 
to allow it to be so developed. 

Far more dangerous than any possible tinkering 
with the flow of the Blue Nile is the peaceful settle- 
ment and development of the area through which it 
flows—its catchment area in Abyssinia. This is now 
a savage and sparsely populated country covered 
with forest, scrub, and grass, though the first has been 
diminishing for some time. Under Italian control 
development will be hastened, and what might have 
taken a century under the Emperor of Abyssinia 
may take only a decade or two under Mussolini—a 
difference that is not large in the life of Egypt, which 
has to be reckoned in millenia. 

There is an excellent description by Messrs. 
Grabham and Black in their book “* Mission to Lake 
Tsana, 1920-21 * (Egyptian Government Press, 1925), 
of this catchment area from the point of view of its 
** run-off,”’ z.e., the proportion of its rainfall that gets 
into the river, not having been evaporated or absorbed 
by vegetation. The condition of the country in 1920 
was described as “‘ under primitive human occupa- 
tion,” and that would still have been a true descrip- 
tion fifteen years later. The effect of such occupation 
is a large decrease in forest, owing to clearances for 
cultivation, demands for wood and annual burning 
of grass, which destroys seedlings and saplings. 
Though there are clearances for cultivation, grass 
still grows unrestrictedly over large areas and reduces 
run-off, but man and cattle-made paths become 
little runnels in the rains and already show in minia- 
ture what the future may be. 

Leaving out microbes and insects like the mosquito, 
&c., the goat is perhaps the most dangerous animal 
that has ever threatened the welfare and even the 
existence of man, for he will, and does, eat every- 
thing, especially young growth of every kind; he 
increases (in numbers) and he eats and eats and eats ! 
If Abyssinia becomes quiet and peaceful, and the 
cattle and the goats increase, the mountains and 
plains will be denuded of trees and grass, the country- 
side will be torn to bits by torrents, the discharge 
of the Blue Nile will be a monstrous flood every year, 
and its whole regime be altered to the certain detri- 
ment and possible ruin of Egypt. These are hard 
words, but a consideration of the present age-long 
regime of the Nile, which has made Egypt, and the 
changes that will occur if the mountains of Abyssinia 
are stripped of forest and its plains are ploughed, 
will justify them. The present generation has seen 
similar causes—thoughtless denudation and plough- 
ing of the catchment areas—produce devastation over 
vast areas in the United States. In Abyssinia the 
torrential rains of Central Africa will cause greater 
damage in a shorter time. 

The Nile is like a clock that strikes once a year, 
the stroke being the famous Nile Flood. The clock 
is not really very regular, as the intervals between 
strokes varies from eleven to thirteen months; that 
is to say, the peak of the flood may arrive in Cairo 
as early as the beginning of August or as late as the 
end of September, but as far as is: known it has never 
failed entirely. The regularity of the occurrence of 
this phenomenon and the practical need of being 
able to foretell it, produced a priestly caste of mathe- 
maticians and calendar-makers, and thus, aided by 
the rainless climate of Egypt, produced the first 
civilisation. The whole fascinating tale can be read 
in the works of the late Sir Elliot Smith, F.R.S., and 
his school] of ethnologists. 

In Egypt the Nile begins to rise about May, and 
that it is doing so is recognised by every “‘ fellah ”’ 
by the arrivai of the so-called ‘* green water,’’ when 
the Nile turns a sort of dirty greenish colour and 
smells of decayed vegetation. Even modern methods 
of filtration and purification fail to remove the taste, 
and for about a week annually the waterworks in 
Cairo are pestered with telephone inquiries as to 
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whether the water is safe to drink, while the water, 
the ice, and the soda water all taste of mouldering 
leaves. About a month or so later the “ red water ” 
arrives, bearing the first of the fertile silt that, through 
geological ages, has made the very soil of Egypt. 
The river is now rising steadily, and the farmer is 
beginning to put in his flood crops, and still watering 
his cotton. About the end of July the river begins 
to rise very fast, and there is plenty of water for all— 
the ‘“‘ basins’ are beginning to fill, the canals are 
brimful, the fellah is happily over-watering and 
spoiling his crops, and masses of water are pouring 
to sea. Nothing can be done with the excess water 
at this time of year, as it is full of silt, which would 
be deposited and soon choke any reservoir if it were 
to be filled regularly at this season, but when the 
flood falls, the silt content is less, and reservoir- 
filling operations can begin. During the autumn 
there is enough water in the river both to fill the 
reservoir and to provide adequate water for the crops, 
but by January the former are full and the river has 
fallen so low that its mouths are closed with earthen 
dams to prevent even a drop of the precious water 
being wasted to sea. As there is then not enough 
flowing for the needs of the crops, the natural supply 
is augmented by releasing according to a careful 
programme the water so expensively stored during 
the foregoing flood season. 

In the days, over a century ago, before cotton was 
introduced into Egypt by Mohamed Ali, the first 
Khedive and the ancestor of the present King of 
Egypt, the processes of agriculture were simpler. 
When the flood got high enough, in August, the water 
was let into “basins,” which were simply large 
enclosures within earthen banks, and then as the flood 
fell, the water was let out again, the fellah scattered 
his seed, waited for a few weeks, and then had his 
harvest—and waited for the next flood. 

It was almost impossible to do serious harm to a 
country and a civilisation based on such an economy, 
and so Egypt has stood through the ages; but the 
position is now far different, for cotton gives, indeed, 
a bigger return, but makes a bigger demand on skill, 
energy, forethought, and capital. When his food 
crops are harvested in the early spring, the fellah 
can no longer relax and do nothing for about six 
months; he has got to get down to it at once and 
sow his cotton and then he has to water it regularly 
and weed it and manure it and keep it free from 
cotton worm, &c. Indeed, his life is not a happy 
one, especially if at the very end, owing to a bumper 
crop somewhere on the other side of the world, the 
price drops heavily and he does not make enough 
to pay for the cost of cultivation. So much for “ skill” 
and ‘energy ’—both supplied by the fellah, who 
also, in his capacity as taxpayer, furnishes the 
capital for the heavy cost of making reservoirs to 
hold the water he requires in summer, the barrages 
to lift it to the necessary height, and the canals to 
distribute it to the fields. The forethought has to 
be supplied by the Irrigation Service of the Govern- 
ment, who have to forecast the state of the river in 
the autumn, so as to know the right time to begin 
to fill the reservoirs, and again to forecast the state 
in the spring so as to know when and at what rate 
they can begin to empty them, besides arranging 
programmes of watering and of maintenance repairs 
and improvements. The old “ basin” system was 
primitive, practically foolproof, and not very efficient, 
for it did not make the best possible use of either the 
available water or land, and could therefore not 
support such a dense population as the modern 
“perennial ’”’.system, with its reservoirs, barrages, 
canals, and regulators, its centralised control depend- 
ing on wide-flung hydrologic survey and measure- 
ment of river gauges and discharges extending from 
Uganda and Abyssinia to the Mediterranean Sea, 
and its careful allocation of every drop of water. 
On the other hand, the old system could, and did, 
live through war, foreign conquest, riots, and revolu- 
tion that destroyed the Central Power and left the 
irrigation system to look after itself, which it did 
quite well enough to survive. Similar dislocations 
of the present complicated system, extending over 
only one season, would cause widespread ruin, while 
if they lasted over several years, or even decades, 
as they have done in the past, they would cause the 
death of millions from starvation, and if the troubles 
were accompanied by the sabotage of dams and 





barrages, either by acts of war or with deliberate 
intent to destroy the fertility of Egypt, the land might 
be put beyond the possibility of recovery for further 
decades. 

The goat of Abyssinia can do as much damage 
as a hostile army; it will take a little longer and 
not be so spectacular, but equally effective. When 
the catchment of the Blue Nile is settled and quiet, 
and the goat eats all the young trees and nibbles 
the grass down to its roots, so that there is nothing 
to hold the torrents of rain as they beat down, what 
will happen ? 

We now enter the realms of prophecy, where 
Angels fear to tread, but all applied science consists 
of prophecy whose correctness varies with the 
accuracy and completeness of the data on which the 
forecast (scientific name for prophecy) is made. In 
the ordinary day-to-day operations of science such 
forecasts are reasonably accurate and therefore make 
modern machine civilisation possible. For instance, 
the engineer will always forecast how much light he 
will give for a given quantity of fuel, what speed 
cars and ships and trains will go, the right size for a 
bridge, &c., for he knows in considerable detail the 
laws that govern the behaviour of the forces and 
material he employs, and he is able to control both 
these factors. The irrigation engineer is in very 
different case, for he has no control over most of the 
factors of the phenomenon with which he is dealing, 
namely, the flow of a large river in all its aspects. 
These factors are the climate, especially the rainfall, 
the nature of the soil, the vegetation as affected by 
the foregoing, and the configuration of the land, none 
of which can he influence except vegetation. Nor 
has he very definite knowledge of the laws that govern 
their behaviour, and what knowledge he has is quali- 
tative rather than quantitative—in short, he must be 
allowed a larger margin of error than his fellow, 
who deals only with dead matter and its laws. 

The settlement of Abyssinia can affect only one 
of the four factors mentioned above that determine 
the run-off of a river, namely, the vegetation on the 
catchment area. The devastating effect of injudicious 
cropping and grazing has been amply demonstrated 
in modern times in the U.S.A., where the areas 
destroyed by wanton misuse run into fantastic 
figures. Egypt is, however, not specifically con- 
cerned with the possible ruin of Abyssinia, but with 
the effect which that ruin may have on her chief 
source of water—the Blue Nile. The whole of the 
catchment of this river may be said to be in Abyssinia, 
for where it runs through the Sudan the country 
is dead flat and the run-off is quite negligible. The 
discharge of the Blue Nile as it reaches the Sudan 
is known with considerable accuracy, but the rainfall 
data over its catchment are not so good; it has, 
however, been calculated that the run-off is of the 
order of 20 per cent., or perhaps a little less. This 
water is mostly concentrated in a flood wave that 
begins slowly in the spring, reaches a peak at 
Khartoum at the end of August, falls steeply for 
about two months, and then slowly and steadily falls 
till the next flood begins. The torrential nature of 
the river is shown by the fact that on the average 
over half the total annual flow occurs in two months 
and over 90 per cent. in six months. During the 
six winter months, which only produce one-tenth of 
its total annual flow, the river is so regular that its 
discharge can be forecast month by month till the 
flood begins, but as yet no method has been dis- 
covered for forecasting the beginning or the size of 
the next flood. 

The rain falls in storms and causes spates in the 
innumerable rivulets that feed the tributaries of the 
main stream; it begins in about March, normally, 
and by June the grass is everywhere very high. This 
protects the soil from erosion and prevents the water 
from flowing freely, thus giving it time to soak into 
the soil, and itself holds a lot of water, in all these 
ways damping down the spates and reducing their 
erosive power. The main stream gives the sum of 
innumerable spates, of all sizes and from the whole 
catchment, and is therefore very much smoother and 
more regular than its tributaries, but is, nevertheless, 
a very “ flashy ”’ river, the graph of its daily levels in 
flood being full of peaks. In an ordinary flood the 
maximum rise or fall in a day at Roseires, where it 
enters the Sudan plains, is about 2ft, which connotes 
a very large discharge in a river of this size. 

When the goat has eaten bare the countryside all 
these phenomena will be very much exaggerated- 
the spates will be bigger and the total discharge will 
be much larger, for there will be much less vegetation 
to hold the water and let it be evaporated or sink into 
the ground and seep out slowly after the rains are 
over. In fact, in those places where the rock is near 
the surface the soil may be eroded completely so that 
there would be no absorption and subsequent seepage, 
but practically 100 per cent. run-off as soon as the 
rain falls. One may expect, therefore, that the 
beginning of the flood will be marked by spates of 
short duration that will leave the river very little 
changed when they have passed, but later in the 
season, when the full rains are on, the river is summing 
the whole catchment with the streamlets and the 
tributaries, small and large, all in different phases, 
so that the base, as it were, for the spates would be 
much higher and these being in themselves much 
larger in volume, as well as starting from a higher 
base, would cause the river to attain quite extra- 
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ordinary levels for short but recurrent periods. 

The general effect would be, not only to increase 
the total annual discharge, but to concentrate it 
more than at present, but it is only very tentatively 
that one can venture to assign numerical values to 
the changes that will occur. It might be considered 
reasonable to say that in a few decades, when Abys- 
sinia is largely denuded, the total average annual 
run-off may be doubled at about 40 per cent. instead 
of 20 per cent.—not an unreasonable figure in view 
of known run-offs in other rivers—and a greater pro- 
portion would be concentrated in the two high flood 
months, August and September, while in some of 
the winter months the river might cease to flow 
entirely and become a series of stagnant pools like 
its main tributary, the Atbara, does now. A not 
impossible distribution to forecast for these future 
conditions would be 75 per cent. of the total in the 
months of August and September instead of 52 per 
cent., as at present, a further, say, 20 per cent. during 
June, July, October, and November, leaving 5 per 
cent. for the remaining six months, of which January, 
February, and March might be quite dry. A further 
very important change would be the increase in the 
quickness of the fall in discharge and level once the 
rains were over, as there would be very little stored 
in the subsoil to maintain a flow and therefore the 
river would very speedily fall to a mere trickle. 

The meaning of the above figures is that on the 
average the Blue Nile would give a flow like that of 
the enormous and disastrous flood of 1878, which is 
accepted as the maximum for determining the size 
and nature of flood protection works in Egypt. If 
that is the average, what will the departures be ? 
Need one only expect, as now with some frequency, 
floods that carry 50 per cent. more than the average 
with rarer ones that are nearly 100 per cent. more, or— 
owing to the abnormal conditions-— should one expect 
even larger departures from the mean ? 

There is one more point to note about future con- 
ditions, namely, that the silt content of the flood is 
likely to be much larger than at present, and it is 
silt, and not flood alone, that destroys irrigation 
systems. Even at present, the Nile in flood has to be 
allowed to pass unchecked through the reservoirs at 
Sennar and Aswan, lest any reduction in the velocity 
of flow, by filling operations, should cause silt to 
deposit, and, cumulatively, to destroy them. While 
the erosion of Abyssinia is in progress, the velocity 
and therefore silt-carrying capacity of the Nile will 
be very largely increased till the bed has scoured out 
to a suitable size, which is, however, not likely ever 
to become even relatively stable, for the following 
reasons. The continuous large spates, in flood time, 
will be heavily laden with silt at their peaks. As soon 
as the discharge falls, this will be dropped to form 
huge banks of sand and mud, which the next spate 
must pass by scouring either through or round 
them, thus keeping the bed in a constant state of 
change during every flood season. At this time the 
river will be so silt-laden that the silt will be, as it 
were, rolling along the bed, so that any obstruction, 
such as a dam or barrage, will almost certainly cause 
it to deposit, although the sluices are wide open. 
This action, combined with the deposit dropped by 
spates, as described above, is almost certain to result 
in choking the reservoirs in a comparatively short 
time. But even if they are not destroyed in this way, 
they will be rendered very nearly useless by the fact 
that it will not be possible to fill them, except to a 
very small and incalculable extent. Aswan reservoir 
at present takes three months to fill by abstracting 
water from the comparatively silt-free waters of the 
falling Nile flood, but in the future the flood will drop 
away like a stone, so that reservoir-filling operations 
will be made nearly impossible to carry out. 

With Aswan reservoir empty, or nearly so, Egypt 
will have to depend for its summer water, by means 
of which its cotton is grown, almost entirely on the 
White Nile, which means that there can be no expan- 
sion of its present area of perennial cultivation, and 
it may even necessitate a reduction, depending on the 
economies to be made in the use of water for cultiva- 
tion and the amount of new supplies to be obtained 
from works in the Southern Sudan. It seems fairly 
certain from what is known of the Upper Nile that 
its full development, including the training of the 
Bahr el Gebel and the construction of a dam at Lake 
Albert, would do no more than make up for the loss 
of the water stored at Aswan, if that. 

But over and above this reorientation of all ideas 
on the future development of Egypt, the question of 
that country’s flood protection becomes even more 
urgent, and its cost very much greater, than it is now. 
At present a very heavy outlay is still necessary to 
bring the protection up to the standard required to 
provide against the recurrence of an 1878 flood—if 
now provision must be made against a flood twice as 
great in volume, the problem changes so in dimension 
as to become different in kind, 7.e., other measures 
than mere protective banks will have to be devised, 
such as large-scale improvement of the Rosetta 
branch of the Nile to enable it to function adequately 
as a flood escape, diversion of part of the flood into 
the Wadi Mugaddim in the Sudan, where it could be 
largely dispersed by seepage and evaporation, and 
various other schemes at present considered pro- 
hibitively costly, but which may in the circumstances 
of the future arising as a consequence of the erosion 
of Abyssinia be considered reasonable, and even 





cheap. Whichever is adopted, it will not eliminate 
the necessity for heightening the Nile banks from 
Aswan to the sea by probably at least 1 m. higher 
than the present standard, no small matter when 
over 2500 kiloms. of bank are involved, especially if 
the “ present standard ”’ has not yet been attained. 

For countless ages past the Nile flood has been on 
the whole a beneficent phenomenon, even though it 
has now and then broken loose and caused death and 
disaster, but in the future it may be to a large extent 
useless and always dangerous, as a raging silt-laden 
torrent is difficult to harness to the useful purposes of 
man. In Egypt, however, some use could be made of 
it by reconstructing the basins (that were canalised 
to allow of that cotton cultivation for which in the 
future that we are discussing there will be insufficient 
water) on a somewhat modified system, eliminating 
all feeder canals, which would certainly be choked 
solid with silt every flood, and feeding every basin 
direct from the river. This should be quite easy in 
the future contemplated, as every flood will be well 
above land level, even in Upper Egypt. 

The Sudan is not to escape severe damage from the 
denudation of Abyssinia, for though Egypt’s Aswan 
reservoir may retain some residual value in the 
future we are discussing, it is difficult to think that 
the Sudan’s Sennar reservoir will be of any use, for 
the Sennar dam has to act as a barrage during July 
and August, which is bound to cause heavy silting 
in the turbulent mud torrent that the future Blue 
Nile will be at that season, and thus speedily obliterate 
the reservoir. 

If, then, the Sennar reservoir holds no water 
and the Blue Nile has no flow from January to 
March, the cotton in the Sudan Gezira cannot be 
brought to maturity, and the area will have to 
revert to the cultivation of rain crops only with all 
that that means in destruction of wealth, unemploy- 
ment, and lowering of the standard of life. This would 
be a sociological disaster of the first order, but could 
probably be averted if Lake Tsana were made into 
a reservoir to replace Sennar, and use were made 
of the Sennar dam’s “ barrage’ function to raise 
the water level to that required to irrigate the cotton 
crop. 

If the annual flood reaches the record 1878 levels 
as an average, as seems possible, then Khartoum 
will be under water regularly. It could be adequately 





protected by an embankment, which would have to 
be of some considerable height, as floods of twice 
the average volume are to be expected. Khartoum 
would be an exceedingly uncomfortable place during 
flood, but this might stimulate the search for a suit- 
able summer capital. 

Thus, by taking thought in ample time, both Egypt 
and the Sudan could escape the worst consequences 
of the impending calamity, but in actual fact there 
is no need for this calamity to happen at all, for it 
is not to be supposed that Italy desires the ruin of 
Abyssinia, which must precede it. The measures 
for combating such erosion as has been described 
have been, and are being, intensively studied in the 
U.8.A., and could be adapted and adopted in Africa. 
If proper precautions are taken from the start, the 
addition thereby caused to the cost of opening up 
a savage and undeveloped country is not great, 
but let the damage once be done and it is largely 
irreparable. The obvious thing to do is therefore 
for Egypt and the Sudan to invite Italy’s attention 
to the matter and to arrange for some of their engi- 
neers to study the technique of anti-erosion measures 
at first hand in America, so that, Italy being willing, 
the former countries may be in a position to discuss 
the steps to be taken to prevent the ruin of the Blue 
Nile catchment area and the lands dependent on 
that river. 

The basic hypothesis used in the foregoing pro- 
phecies is that the denudation of Abyssinia will 
double the total run-off of the Blue Nile by increasing 
it from 20 per cent. of the rainfall to 40 per cent. 
This would cause overwhelming disaster in the lower 
reaches, but even if the increase were less the disaster 
would only be delayed, not averted. Under the 
present régime of the Nile the silting of the reservoirs 
is many centuries off, and any change that tends to 
increase the silt content is in the end deleterious. 
The adumbrated 100 per cent. increase in run-off 
would cause the destruction of the reservoirs in a 
few years, while if that is too pessimistic, if the 
increase is only 50 per cent., the respite will be a 
matter of a few decades. 

For Egypt and the Sudan, then, the Blue Nile 
must continue to flow as it always has—anything 
else means disaster. Therefore, it behoves those 
two countries to ensure that the settlement of 
Abyssinia does not disturb the régime of the Nile. 
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N previous articles we have dealt with the design 
and construction of the Earls Court exhibition 
building, and we now propose to deal with its 
equipment. 
ELECTRICITY SUPPLY. 

The equipment of such a building is of the utmost 
importance if the building is to serve the purpose 
for which it was constructed. The promotors had 
in mind not only the provision for the largest exhibi- 
tions which were held in Great Britaim, but also 
adequate accommodation for sporting and spectacular 
events of many varieties. 

From the inception of the scheme, therefore, they 
consulted with many of the most important pro- 
spective tenants, and in considering the kind of 
equipment to be used, they endeavoured as far as 
possible to meet in advance the individual require- 
ments of those who would be occupying the building 
in years to come. 

In this article it is proposed to deal with the 
supply of electricity and the equipment for the various 
services throughout the building which would depend 
on this electricity supply. Thus, under this heading 
will be described the heating and ventilating of the 
building, in addition to its general lighting, and also 
it will be natural to take in a description of the lifts 
and escalators. 

In considering the proposition as to how a building 
of this size should be accommodated for power, 
lighting, heating, and ventilation, special attention 
must always be given not only to the nature of its use, 
but also to the regulations enforced by the London 
County Council and other authorities. 

Several schemes were drawn up; one provided 
for steam turbines for the generation of electricity, 
as well as the heating of the building by the exhaust 
steam. Another proposition was to obtain current 
from an outside electric power station for lighting, 
heating, and power, the heating being by means of 
electrode thermal storage boilers. 

Designs and estimates were completed for the 
various ways of carrying out the installation, and 
it was decided to go in for an all electric system. 

Earls Court, Ltd., therefore, came to an agreement 
with the Fulham Borough Council to undertake the 
carrying out of the complete installation of all 
electrical plant services required, together with 
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thermal storage plant up to the pomt cf L.T. 
distribution. 

In planning the electrical service together with the 
electrical equipment of the building, it had to be 
remembered that though exhibition leases had been 
arranged up to twenty one years, it was necessary 
to allow for any expansion which might take place 
during that period. 

At the present time the total connected load 
is 22,000 kW. This in itself called for an independent 
service to be taken direct from the new Fulham 
super-power station to the exhibition building. 
The approximate distance between these two points 
is about two miles. 

The main feeders are carried along the West 
London Extension Railway and consist of three-core, 
11,000-volt, 0-25 square inch cables, paper insulated. 
lead covered, with special alloyed lead to cater for 
conditions of vibration which occur along the railway 
track. Four of these cables are run in parallel. 

In addition to this, two multi-core cables, each 
having forty-six cores, are taken from the central 
distribution point to the main intake chamber 
for protective, alarm, and indicator circuits, load 
control, and thermal storage and telephone services. 
These cables are of a special type, the mechanical 
protection of which is effected by galvanised single- 
wire armouring, bedded on compound and hessian, 
and protected overall by a further covering of 
compound and hessian. 

The rupturing capacity of the main switches 
at the Fulham sub-station end is 750,000 kVA. 
Two cables are coupled to one main switch through 
oil-filled links on the back of each switch. The 
same arrangement applies at the Earls Court end 
of the feeders, where the rupturing capacity is 
150,000 kVA. 

After much consideration it was decided to dis- 
tribute the current at 11,000 volts through ducts 
round the building. 

As shown in Fig. 46, the main building itself is 
equipped with three main sub-stations in the 
basement and two sub-stations on the roof. The 
three main sub-stations are arranged as near as 
possible to each corner of the triangular building 
to facilitate distribution. The placing of the 
two roof sub-stations was made necessary by struc- 
tural features of the building, especially in view of 
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the fact that a considerable load of lighting is main 
tained at roof level. 

The main intake chamber equipped with 
150,000 kVA rupturing capacity metal-clad switch- 
gear with duplicate bus-bars and off-load selector 
switches. 

The intake chamber is provided with an apparatus 
for the incoming feeders and two ring main 
outgoing feeders, three boiler feeders, a bus 
section switch, a bus coupler switch, and duplicate 
metering devices. ‘ Translay ”’ protection gear on the 
incoming feeders and each interconnecting feeder 
between sub-stations on the ring main is also pro- 
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are suspended in the boiler shell, which is earthed 
and filled with water, thus making the equivalent 
of an earthed star connection. Any out-of-balance 
current on the boiler, therefore, will return through 
the earth to the earthed star point. 


SuB-STATIONS. 

As the sub-stations are situated in a public exhibi- 
tion, special thought was given to fire protection, and 
after considerable investigation it was decided to install 
permanent “ Mulsifyre’’ equipment of the sprinkler 
type, designed and supplied by Mather and Platt, Ltd., 





of Park Works, Manchester. Each sub-station is 
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vided. Overload and earth leakage protection with 
definite minimum inversed time-limit features are 
provided on both the ring main feeder equipments 
and on one of the ring main feeder equipments at 
a sub-station situated at the middle of the ring. 
The boiler feeders are also furnished with overload 
and earth leakage protection. Frame leakage pro- 
tection is provided to discriminate between bus-bar 
section switches as well as all those switches connected 
to the faulty bus-bar section through which current 
could be fed into the fault, but without tripping 
the switches on the healthy bus-bar section. 

A special point which may be noted is the meter- 
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AND CONNECTORS 


therefore equipped with this type of fire-fighting 
apparatus with automatic detector devices. The 
detector devices are coupled up to an indicating panel 
situated in the engineer’s office, which gives an imme- 
diate indication to the engineer of the position of the 
fire, and also at the same time gives an audible alarm. 
In order further to protect the sub-stations in the 
event of fire, the transformers and all the oil-filled 
apparatus have been mounted over sumps filled with 
gravel. 

The sub-station nearest to the intake chamber, 
which is situated on the northern side of the West 
London Extension Railway, is the largest. In this is 





Chloride battery, having a rating of 1500 amperes at 
the ten-hour rate, and 800 amperes at the one-hour 
rate, together with the necessary milking booster. 

The arrangement of the battery is such that it is 
normally connected in parallel with the motor 
generator set to portions of the exhibition lighting 
system known as the emergency lighting, the motor 
generator providing the supply on the emergency 
lighting load, and the battery merely floating. But in 
the event of a failure of the bulk A.C. supply, and con- 
sequent loss of the motor generator ouput, the battery 
immediately takes over the emergency lighting load 
until such time as the oil engine driven generator has 
been started up and connected in a parallel with the 
battery in place of the motor generator set. The 
battery is also used for starting up the set by 
motoring the generator. 

Two views of the sub-station are reproduced in 
Figs. 47 and 48. 

In each of the three main sub-stations situated in 
the basement there is also provided a mercury arc 
rectifier equipment of 200 kW for the sub-station to 
cater for the direct-current loads which may be 
required by any exhibitor. There is installed on 
the panel in the engineer’s office a visible and 
audible alarm on the tripping of any 11-kV or 400-V 
circuit breakers. In the same way, indication is 
provided when any transformer temperature exceeds 
a predetermined setting, and whether it is the oi! 
or winding temperature which has been exceeded. 

Separate telephone circuits are installed between 
the boiler-house and the main intake chamber 
and the central distribution pomt of the Fulham 
Borough Council electricity department. 

It should be mentioned that an indicating 
system between the boiler room and the central dis- 
tribution point of the Council has been installed, in 
order to indicate the temperature of load conditions 
which are actually in operation in the boiler room. 
This, as will be explaimed later, is necessary, because 
the loading on the boiler is controlled directly from 
the central distribution point of the electricity 
department. 

There is a further indicating system installed 
which indicates the louvres which are open to atmo- 
sphere ; and imcorporated with this indication is a 
time table showing which halls are in use and their 
hours, in order that the engineer may know when 
air is not being usefully heated and circulated beyond 
the periods laid down in the time table. 

Oil-conditioning plant of the portable type is also 
included in the equipment, and is of the Streamline 
type. This plant is mounted on a rubber-tired wheeled 
truck with lifting lugs and cylinders, and is complete 
with interconnecting pipework, &c. 

The total transformer capacity installed in Earls 
Court is 12,750 kVA, this catering for all purposes 
other than thermal storage. 

THE HEATING SysTEM. 

As already mentioned, the whole of the heating and 
ventilation is carried out by an electric thermal 
storage hot water plant, which is recognised as being 
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ing equipment in the intake chamber. It has been 
provided for metering not only the on-peak load, 
but also the off-peak load. The on-peak load is 
that which is metered for power, lighting, and general 
purposes, and had to be arranged for summating 
the energy supplied through the two ring main feeder 
equipments as well as the energy supplied to the 
Empress Hall. This summating equipment is pro- 
vided with a maximum demand device. It will be 
readily appreciated that the off-peak load is that 
of the electrode thermal storage plant. It is metered 
separately on watt-hour meters, and provision had 
to be made for the particular conditions which 
exist with electrode boilers, in that three electrodes 





installed a five-panel metal-clad single-bus-bar, 11-kV 
switchboard, rupturing capacity 150,000 kVA ; two 
1500-kVA, 11,000/400-volt, three-phase, oil-immersed 
transformers, with hand-operated on-load tap-change 
gear; a six panel L.T. sheet steel cubicle board, 
35,000 kVA rupturing capacity,; consisting of three 
2500-ampere equipments, one 1500ampere equip- 
ment, one 600 ampere equipment, and one 300- 
ampere equipment. At this sub-station there are, 
in addition, a 200 kW Nevelin rectifier equipment, a 
200-kW Crompton motor generator set, and a 200-kW 
C.I. generator set, the oil engine being supplied 
by Blackstones and the generator by Crompton 
Parkinson; a D.C. switchboard, a large 230-volt 
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the largest of its type in the British Isles and probably 
the world. 

This in itself necessitated considerable calculations 
to determine the heat losses through the building 
fabrics and also the best type of apparatus to install 
to maintain a constant temperature throughout the 
year in such a building, especially when it is borne in 
mind that there is a tremendous variation, particu- 
larly during exhibition periods, from hour to hour, 
owing to the number of people that are continuously 
entering and leaving. Calculations showed that the 
B.Th.U. output per annum would be 28,000 million. 
This figure takes into account not only heating and 
ventilation, but also the heating of the swimming pool. 
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In connection with the design of this thermal 
storage plant off-peak loading conditions had to be 
considered, and also the hours during which this 
could be allowed. <A _ plant, consisting of three 
1000 kW electrode boilers making a total of 12,000 kW 
was installed. These boilers are coupled directly 
to the terminals at 11,000 V, three phase, 50 cycles. 








Fic. 49—ERECTION 


{Incorporated with the electrode boilers are seven 
large storage tanks of approximately 11ft. diameter by 
43ft. long, having a total storage capacity of 170,000 
gallons of water. ‘The temperature of the water 
stored in these tanks is 270 deg. Fah., and the 


flow temperature round the building is maintained 








central distribution point of the Fulham Electricity 
Department. These cables also provide for the control 
of load from these boilers from zero up to 20 per cent. 
overload. Therefore, it is possible for the heat storage 
to be maintained during the twenty-four hours of 
the day without imposing on the Fulham Borough 
Council’s main supply any increased maximum 





OF THERMAL STORAGE TANKS 


demand, owing to the control being taken at the%dis- 
tribution point. This could be done by varying 
the load on the electrode boilers to suit the variation 
of demand on the Council’s outside demand. The 
load curve of the Council’s undertaking was such 
that there was ample margin to maintain the neces- 
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at 180 deg. Fah. 
the heat releases obtainable are : 


(1) 34,000,000 B.Th.U. per hour during any 
six consecutive hours. 

(2) 30,000,000 B.Th.U. per hour during any ten 
consecutive hours. 

(3) 20,000,000 B.Th.U. 
fifteen consecutive hours. 

(4) 19,500,000 B.Th.U. per 
twenty-four consecutive hours. 


per hour during any 


hour during any 


It has already been mentioned that pilot cables 


are installed between this boiler room and_ the 





With the conditions which prevail | 














sary loading conditions to this thermal storage 
plant over the twenty-four hours, even taking into 
account abnormal conditions such as a very cold 
spell or fog. 

A feature of the installation is that right through 
the centre of the boiler room runs the tunnel carrying 
the double track of the District Railway Wimbledon 
line. The electrode boiler plant, together with the 
specially designed circulating water pumps dealing 
with high temperatures is housed on one side of 
the tunnel, pipework crossing the roof of the 


tunnel feeding the storage tanks housed on the other 
The whole plant is automatically controlled 


side. 








so that once the main control is closed the correct 
sequence of operations from the starting up of the 
pumps to the closing of the main 11,000 volt oil 
switch is assured. The plant is complete in every 
respect with full protection against excess pressure 
and a system of maintaining the load constant at 
any predetermined setting. Views of the boilers and 
pumps are reproduced on page 626, while Fig. 50 
shows the arrangement of the boiler plant. 

It is estimated that the total consumption of 
electricity per annum for the heating of this building 
will be between 8—11 million units, and that of lighting 
and power about 7-9 million units, which is equivalent 
to the needs of a town of about 35,000 inhabitants. 

Current is also supplied to 105 electric water 
heaters, varying from 50 to 80 gallons capacity. 
The whole contract for the sub-stations, main H.T. 
cabling, &e., was placed with Crompton Parkinson, 
Ltd., by the Fulham Borough Council. All the H.T. 
and L.T. switchgear was manufactured at Crompton 
Parkinson’s Chelmsford Works, the main H.T. cable 
was manufactured by Derby Cables, Ltd., Derby, and 
the six 1500kVA, and four 750kV A power transformers, 
and three 230 kVA rectifier transformers were manu- 
factured by the British Electric Transformer Com- 
pany, Ltd., of Hayes. The whole of the boiler con- 
tract was entrusted to Bastian and Allen, Ltd., of 
24, Bedford-square, W.C.1. The thermal storage 
tanks were supplied by Ruston and Hornsby, 
Ltd., and Danks of Netherton. The installation 
of the electrical equipment was carried out under the 
supervision of Mr. W. C. Parker, A.M. Inst. E.E., 
Borough Electrical Engineer of Fulham, and Mr. 
A. V. Mathias, A.M.I. Mech. E., the Fulham Contract 
and Sales Superintendent. 

INSTALLATION. 


THe HEATING 


The heating of the building is carried out by two 
methods—direct heating by means of radiators, and 
air heating effected in the process of ventilation. 

The direct heating, though not so comprehensive 
as that produced by the Plenum system, is by no 
means a negligible quantity, for there are 368 radiators 
installed, possessing a total heating surface of 20,000 
square feet. The total run of piping used for this 
process alone measures over 6 miles. 

In the air heating system, by means of Plenum 
plants, the air, before it enters a hall, is passed 
through a water film where it is washed. It then 


passes over hot water coils to be heated. The 
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air inside the building is not allowed to be extracted 
to the open air before the public is admitted, but 
it is recirculated, thus conserving as much of the 
heat as possible. After the public has been admitted, 
however, fresh air is supplied and the vitiated air 
is discharged to the outside atmosphere, but away 
from the inlet ducts. 

During exhibitions, the air is brought m at low 
level and extracted at roof level. When there is 
a seated audience the flow of air is reversed, thus 
giving greater comfort to the spectators. 

The hot water to the coils heating the mcoming 
air is supplied from seven large thermal tanks, which 





























Dec. 3, 1937 


THE ENGINEER 


629 








also serve the direct heating system. Fig. 49 shows 
these tanks in course of erection. Water 

trically heated in boilers to a temperature of 270 deg. 
Fah. and stored in thermal storage tanks, whence 
it is fed into the pipe circuits, so that the tempera- 
ture of the water entering the coils is 180 deg. Fah. 
This temperature falls on its return to 150 deg. 
Fah. and is circulated by the injection and displace- 
ment of the requisite amount of hot water from the 
thermal tanks. The temperature of the water in 
these tanks can be raised to 270 deg. Fah. when 
necessary by demand on the power-house of the 
Fulham Borough Council. 

There are forty-eight heaters in connection with the 
Plenum plants, eighteen of which are installed at the 
entrances, giving a heating capacity of over 40 million 
B.Th.U. per hour. 

The main hall (Hall B) is served by eight installa- 
tions totalling 16 million B.Th.U., a capacity eight 
times as great as the total heating requirements of an 
average super cinema. 

There are eleven separate circuits running from the 
thermal storage chamber to serve the various sections. 
These cireuits proceed from a number of mixing 
valves which adjust the water temperature to suit 
the requirements in different parts of the building. 


is elec- 


VENTILATION AND AIR CONDITIONING. 

The working and process of the Plenum plants 
will be understood better when the air conditioning of 
the main hall is described later in this article. It 
may be of interest, however, to give a_ brief 
description of the system in other parts of the 
building, to give some idea of the work necessary to 
satisfy the complete ventilation requirements. Plenum 
plants are installed in the basement to ventilate cach 
of the basement restaurants and swimming pool 
dressing rooms. These deliver fresh air from outside, 
which is washed and then distributed through metal 
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trunks. The used air is extracted and discharged by 
another plant, thus producing and maintaining a 
balanced system of ventilation throughout this 
section. 

As there are also extensive storage spaces in the 
basement, a separate exhaust system is installed 
which extracts two interchanges of air per hour, and 
duplicate fans are fitted, each fan set being capabk 
of handling this volume. 

Light-actuated devices are so arranged in various 
parts of the storage spaces that immediately tobacco 
smoke appears, the second fan set will automatically 
start up and the exhaust system will then extract four 
changes of air per hour and expel the smoke at roof 
level. 

The duct work in the storage spaces is constructed 
throughout in fire-resisting building material, and 
separate ducts are taken from each space right back 
to the fans to ensure that the smoke is removed from 
its source without danger of its spreading to the 
remaining stores. 

The Convention and other halls and the restaurants 
on the mezzanine floors also have their own distinct 
installations for distributing fresh air, and separate 
plant for the extraction of the used and vitiated air. 

In most of the lavatories and some of the offices, 
the ventilation is maintained by means of mechanical 
extraction apparatus arranged with duplicate fan sets. 

The main hall, which is 350ft. wide and 120ft. in 
height, is constructed to serve not only the purposes 
of a main exhibition centre, but also to be a 
great arena with a_ seating capacity of over 
23,000 persons. 

In approaching the question of the heating and 
ventilating of this hall, it had to be borne in mind 
therefore that as the hall would be used for different 
purposes, so the distribution of large numbers of 
people would vary considerably. A further point to 
be taken into consideration was that the discharge of 
conditioned air into the hall through high-velocity 
nozzles must be effected without noise. 

In order to comply with the London County Council 





regulations, the Plenum installation for this hall is 
designed to provide 1000 cubie feet of air per hour 
per seat, and the extraction installation is rated at 
90 per cent. of the volume being introduced, to create 
a slight pressure and to prevent the ingress of draughts. 

The installation comprises eight complete Plenum 
and extraction plants arranged in chambersrunning the 
length of two sides and one end of the hall at roof 
level. The parts of these chambers not actually used 
as plant rooms are utilised as ducts. Apertures are 
made in the floors of these ducts for metal discharge 
nozzles of the high-velocity type. Six of these nozzles 
are arranged in each chamber, each discharging 8000 
cubie feet per minute at a fixed velocity and at a 
predetermined angle pointing towards the centre of 
the hall, a distance of about 145ft. These apertures 
and nozzles are shown in Fig. 45. The clusters of 
nozzles are arranged just below the lighting trough 
which runs right around the hall at cornice level. 

One of the difficulties in the design was to ascertain 
accurately the air velocity which would be required 
at the point of discharge from the nozzle to obtain 
the necessary throw of air into the hall. Many 
exhaustive tests with nozzles of different dimensions 
and varying velocities were carried out before the 
ideal form was determined and fitted. 

The arrangement of air distribution described is 
used when the main hall is adapted for a seated 
audience. 

A different method is employed when the hall is 
used for exhibition purposes. This scheme comprises 
dropping duets which connect into the side of the 
above-mentioned Plenum ducts running round the 
three sides of the hall which house the high-velocity 
nozzles. These ducts descend vertically downward 
through the rear of the gallery seating, under the 
raking seats, and then drop through on the sides of 
the columns to the level of the ground floor, where 
they are fitted with outlet grilles having a definite 
directional characteristic. Similar grilles having 
high-velocity and directional characteristics are 
fitted to the sides of the ducts under the gallery 
rakers, and louvred outlets of low velocity are em- 
ployed at the rear of the gallery. 

By means of adjustable metal louvres these ducts 
are controlled at roof level, and are interconnected in 
such a manner that they can be employed either as 
Plenum ducts when the hall is used for exhibition pur- 
poses or extraction ducts when operated in conjunction 
with the high-velocity nozzles if the hall is adapted 
for seated audiences. Recirculation louvres and 
extraction louvres are also fitted at roof level to enable 
recirculation or extraction to be performed from the 
ceiling grilles. 

Each Plenum plant is fitted with an air washer and 
a'r heater. In order to economise in the heating costs 
a special system is designed to enable the whole of 
the air being introduced by the nozzles or the dropping 
ducts to be recirculated for warming-up periods. It 
is necessary to provide no less than nine adjustable 
metal louvres to each of the eight plants, in order to 


effect these various modified running conditions, 





FIG. 52—PLENUM VENTILATING PLANT 


thus making a total of seventy-two for this hall 
alone. All these louvres are of the streamline 
pattern, with felted edges and with spindles running in 
ball bearings. 

Another important factor was the silent operation 
of the installation and the necessity for freedom from 
air rush owing to the high velocity of the nozzles. After 
numerous tests were carried out with a complete 
cluster of six nozzles operating on one plant, the 
resultant observations were incorporated in the final 
installation of the forty-eight nozzles with perfect 
success. Typical nozzles and apertures are shown in 
Fig. 45. 

The other halls, A, C, D, and E, are provided with 
similar ventilation by using high-velocity nozzles, 
but with no reversible system as employed in the 
main hall, the exhaust air bemg extracted through 
ceiling grilles and recirculation being permitted for 
warming up. 

Air conditioning of the three large convention halls 
situated on the upper floors at the three entrances 
to the building had to conform with the theatre 
regulations of the London County Council, as they 
each contain permanent stages. They can _ hold 
seated audiences of 550, 870, and 1800 persons respec- 





tively. They are therefore provided with full Plenum 
and extraction installations. In each case the plants 
comprise an air washer and air heater, together with 
Plenum and extraction fans. The large restaurants 
two at the first mezzanine floor level and two in the 
basement each having a seating capacity for 1000 
persons, are equipped with full Plenum and extraction 
plant on the basis of 1000 cubic feet per hour per 
seat in the case of the mezzanine restaurant and 
1500 cubic feet per hour per seat for the base- 
ment restaurants. Separate plants are provided in 
each case, together with separate extraction apparatus 
forthe service spaces. Thetwokitchens inthe basement 
are air-conditioned at the rate of fifteen air changes 
per hour, the extraction being based on twenty air 
changes per hour. The Plenum plant for the kitchens 
in the basement is fitted with specially designed dry 
filters of the cellular pattern to avoid excessive 
humidity in these parts and extraction shafts are 
carried up to roof level. 

The complete equipment for the heating and ven- 
tilating system throughout the whole of the building 
was installed by the Norris Warming Company, 
Ltd., Theobald’s-road, W.C. 1. 


(To be continued.) 








Obituary. 


DOUGLAS VICKERS. 

Many of our readers associated with the steel and 
metallurgical industry will learn with regret of the 
death of Mr. Douglas Vickers, who for close upon sixty 
years was associated with Vickers, Ltd., and was at 
one time the chairman and later the president of the 
company. His death took place at his London home, 
Chapel House, Charles-street, Mayfair, in his seventy- 
seventh year, He was the son of the late Colonel 
T. E. Vickers, who was the chairman of Vickers from 
1873 to 1909. He was educated at Marlborough and 
entered the Vickers company in his eighteenth year. 
On January Ist, 1886, he was appointed a manager, 
three years later became a director, and in 1893 
managing director. He succeeded his uncle, Mr. 
Albert Vickers, as chairman in 1918, and was made 
president of the company in 1926, from which 
position he resigned in 1927, but remained a member 
of the board until his death. 

He was also a director of several other companies, 
including the London, Midland and Scottish Railway, 
the Carlton Main Collieries Company, Ltd. (chairman), 
and the Parkgate Iron and Steel Company, Ltd. 
(chairman), and a member of the Association Inter- 
nationale du Congress des Chemins de Fer. From 
1917 to 1926 he was Treasurer of the Sheffield Univer- 
sity, and among his many other interests he founded 
the Douglas Vickers Scholarship Trust for employees 
at the Sheffield works of the company and also a trust 
fund to be used for the benefit of elderly retired former 
employees in necessitous circumstances. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of onr 
correspondents.) 

STATION LOAD FACTOR AND 

EFFICIENCY. 


POWER 


Srr,—-If the opening paragraph of my letter published 
in your issue of November 26th to summarise 
too curtly the effect of Mr. Parsons’ articles, it was 
unintentional. I think the articles of distinct value. 
I am not sure about the rational formula; it struck me 
as being rather on the empirical side. But we agree that 
the apparent influence of load factor (as usually defined) 
on power station efficiency is not marked, at least for 
the range now found among major stations. 

If one wants to express the R.P.L.F. of a station as 
a whole it seems reasonable to base it upon the boiler- 
house, because the steaming capacity at any time sets 
the limit of load-carrying capacity, excepting in the 
unlikely case of the engine (turbine) capacity being lower. 
I have not found any need for ascertaining that factor ; 
boiler-house rating is rather indefinite. 

In general the engine (turbine) room factor is the more 
significant and easier to define. The relation between 
that factor and the overall efficiency is fairly regular as 
long as the boiler-house régime is unchanged. It is true 
that if there are units of different sizes and efficiencies 
one may get different efficiencies with identical R.P.L.F. 
The evaluation of such differences is one of the uses of 
the analysis which Mr. Parsons and I both advocate. 
Another use is to up the effects of boiler-house 
régime, fuel, changes, &c., wher the engine-room R.P.L.F. 


seems 


show 


is constant. 

In computing plant load factors the basis of rating is 
important. For several reasons it seems to me that the 
maximum continuous rating is more suitable than the 
most economical load rating. It is substantially a fixed 
quantity for each unit of turbine or engine plant, if 
qualified by power factor or expressed as kVA for 
alternators in which the load limit is usually by 
electrical heating. 

A corresponding basic boiler rating needs more quali- 


set 
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fications. In a given case the station management should 
know what each unit can do with each class of fuel and 
set a normal rating accordingly. This might be the most 
economical loading with an addition of perhaps 10 to 
20 per cent. But, however arrived at, it is less realistic 
than those of the generating sets. 


Beckenham, November 28th. HENRY M. SayYERs. 


POWER TRANSMISSION. 


Srr,—It had not been my intention to take part in the 
correspondence regarding the policy of the Power Trans- 
mission Association, but I feel that I may be able to do 
something to clear up a rather serious misapprehension. 

The operation of the Association is definitely impartial, 
and the reasons for that attitude are not difficult to 
appreciate. 

Firstly, nearly all the largest members of the Associa- 
tion supply equipment for both individual and grouped 
drives and would not give their support to a biased 
organisation, 

Secondly, in this, as in other industries, it pays best to 
give one’s customers good service and honest advice. 

Again, there seems to be some disposition to regard 
individual and grouped driving as. conflicting systems, 
involving diametrically opposite principles. This is not 
the case. Both may be, and to-day usually are, simply 
applications of the electric motor to industrial driving. 

The only conflict appears to be with regard to the means 
of transmission to be employed as between prime mover 
and production machine. 

The Power Transmission Association says that this 
system can be decided only in relation to each individual 
case. In other words, there is a right drive for each job. 

Any general propaganda campaign—through the 
normal channels of Press advertising, personal salesman- 
ship, lectures, and inspired Press articles—which con- 
sistently and persistently advocates only one type of 
drive must, of necessity, ignore that principle and, in the 
interests of unbiased choice of drive by power users, calls 
for fair reply. The P.T.A. booklet, which you so strongly 
criticise, offers such reply, while emphasising the need 
for careful and impartial consideration. 

I assert that the facts in that booklet are not biased ; 
they are not “ selling points,” but illustrations of textbook 
principles that cannot be disputed. Members of the 
Association do advocate both individual and group drive 
in their right places. If we do so without concealing or 
glossing over the facts in the booklet in question, that does 
not qualify us to be stigmatised as ** biased.” 

If the facts in that particular booklet do rather weigh 
on the side of grouped drives—all other things being 
equal—the cause must be sought in the inherent qualities, 
relative costs, and efficiencies of various types and sizes 
of electric motors rather than in any prejudice of this 
Association. 

Your suggestion that the P.T.A. should print a booklet 
on individual drive is accepted in the spirit that prompted 
it. The idea is not new to us. When members of the 
Association find any difficulty in selling the idea of 
individual drive to power users who should employ it, 
such a booklet will undoubtedly be produced. 

T. C. Bowen, 
Chairman of the Council of the 
Power Transmission Association. 
London, November 25th. 








A New Sliding, Surfacing and 
Screwcutting Lathe. 


THE accompanying engravings illustrate a new general- 
purpose lathe—the Heid D N type—which has recently 
been put on the market by Alfred Herbert, Ltd., of 
Coventry. It combines several interesting features which 
increase its usefulness and aim at reducing the handling 
time to a minimum. Made in large batches with jigs, 

-all the parts of the lathe are said to be strictly inter- 
changeable. { . 

These lathes are made in five sizes, the swing over the 
bed ranging from 17%in. to 28in. for the four smaller 
sizes. “Each size is supplied with three spindle speed 
ranges, giving eighteen spindle speeds in a geometric 
progression of 1-26 for each range. The table herewith 
gives particulars of the leading dimensions, speeds, and 
feeds of the D N 2 and D N 4/5 sizes. 


Leading Dimensions. 


Size DN2. Size DN 4/5. 
Swing over bed, inches... 173 28 
Swing over saddle, inches... 114 19} 
Swing in gap, inches... ... 25 38} 
Hole through spindle, dia- 
meter,inches ... ... ... 2 3} 
Number of spindle speeds : 
Forward ose os 18 18 
Reverse... : ; 3) 6 
Spindle speeds : 
Range I, r.p.m. 9- 6-480 8- 4-432 
Range IT, r.p.m. 12-600 10-530 
Range ITI, r.p.m. 18-900 14-5-740 
Number of sliding feeds 81 90 
Number of surfacing feeds 81 90 
Range of threads perinch... }-28 1_56 
Horse-power required : 
For speed range No. I, 
about H.P. ... ... ... 4-54 63-11 
For speed range No. II, i 
about H.P. ... ... ... 5-64 8-14 
Por speed range No. ILI, 
Shoat BLP: 0. o<+. oss. BFS 11-19 


The machine is driven by multiple Texropes from 
the motor mounted on the headstock cover. This motor 
can be alternatively mounted at the rear of the head, or, 





if preferred, single pulley drive can be used. Situated 
in the left-hand cabinet leg is a control panel which 
combines the electric switches for the driving motor and 
the coolant pump, safety fuses, and a plug socket for the 
connection of auxiliary tools, such as grinding attach- 
ments, and so forth. . 

The two journals of the steel spindle are compressed, 
ground, and polished on the bearing surfaces by means of 
a special process, and the spindle itself is provided with a 
large bore throughout its length to make the lathe suitable 
for bar work. The different speeds are obtained by means 
of chrome-nickel steel gears, which can be slid on six- 
splined shafts, and which, in the case of the high-speed 
machines, are hardened and ground. A double multi- 
dise coupling, which is easily adjustable and which can 
be operated either from the headstock or from the apron, 
enables the spindle to be started smoothly, and an auto- 
matically operating brake works therewith for the purpose 
of rapidly stopping the spindle. 

The spindle is carried in large bronze bearings, the 





to minimise distortion of the machine as the result of 
tightening the holding-down bolts. Likewise, the under 
surfaces of the cabinet legs are machined so that the 
machine is evenly supported by the floor. 

The bed has separate guide ways for the saddle, the 
tailstock and the fixed steady. It is claimed that in 
this way the independent forces acting on the bed are 
correctly provided for. An inverted V guide of special 
shape and a flat guide supports the saddle, while other 
V guides and flat guides are provided for the tailstock 
and fixed steady. 

The saddle is fitted with adjustable taper gibs and 
oil wipers are provided at each end, Oil is fed to the 
supporting surfaces by means of oil holes and grooves, 
A double-walled apron forms an oil reservoir for the 
splash lubrication of the saddle gears. When the feed 
levers are engaged, the split nut handle is prevented 
from being moved by means of an interlocking device. 
Provision is made for locking the saddle when surfacing. 
Automatic stops with micrometer adjustment are fitted 








SLIDING, 


axial thrust being taken by a ball bearing. All the other 
driving shafts in the spindle head are housed in adjust- 
able taper roller and ball bearings. An oi! pump is pro- 
vided for circulating lubricant, but the bearings of the 
main spindle are fitted with separate lubricators in order 
to ensure that the oil used for lubricating these com- 
ponents remains perfectly clean. Inspection glasses 
fitted to the headstock enable the oil level to be seen at 
any time, while the mechanism is easily accessible through 
the hinged headstock cover. 

A Norton gear-box contains the gears for cutting Whit- 
worth and metric threads, all of which can be selected 
by means of a few levers, without the necessity for change 
wheels. Moreover, through a single exchange of wheels 
all module and diametral pitch threads usually required 
can be obtained by lever operation only. In addition, 
ten different multi-start threads can be cut by means of 
an indexing device. The lead screw is used for screw- 
cutting only and can be disengaged by a single lever. 
In the longitudinal and cross directions, a very great 














SWIVELLING FACE PLATE MOUNTING 


number of feed changes can be set by lever action only, 
each feed in the cross direction corresponding to one-half 
of the feed in the longitudinal direction. 

By means of additional equipment in the form of a 
patented fine feeding device, extraordinarily small feeds 
down to 0-00016in. longitudinal and 0-00008in. cross 
feed can be obtained. This device makes the lathe suit- 
able for turning at high speeds, using the new tool alloys, 
cemented carbide or diamond tools. It is mounted at 
the right-hand end of the bed and is interlocked with the 
normal feeds, with lever control. All the feeds can be 
tripped, even at full cutting pressure, by finger pressure 
on a lever provided on the apron. 

Stiffened by a framework of diagonal ribs, forming 
a single casting with the two cabinet legs and a ribbed 
cross piece, the bed is claimed to have great resistance 
to torsional stresses and deflection. The cross piece 
serves also as a coolant reservoir which is entirely separated 
from the electrical control panel and the tool-box, which 
is situated in the right-hand cabinet leg; therefore, each 
is protected from damp. This cross piece also provides a 
support for the chip tray, which, in the case of the two 
smaller sizes, is removable without loosening any nuts. 
The foundation bolts are arranged in a triangle, in order 











SURFACING AND SCREWCUTTING LATHE 


for sliding and surfacing operations, and are stated to 
operate accurately within 0-0004in. As an extra, a 
dead stop can be provided on the right-hand side. Large 
graduated rings on the saddle screws enable exact adjust 
ment to be made. Instead of the standard tool holder 
a four-way tool post with eight positions can be supplied. 
The saddle is provided with four T-slotted faces, which 
can be used for the mounting of le plates, grinding 
attachments, and so on. The travelling steady can be 
adjusted over the whole width of the saddle—for example, 
for grinding work opposite the grinding wheel, or for 
turning work, to a position on either side of the tool. 

Mounted on rollers, the tailstock can be moved by 
mere finger pressure after it has been uniocked. Wipers 
prevent the ingress of swarf. The barrel is adjustable 
by means of a hand wheel and is provided with graduations 
which are visible through a window in the body. The 
upper part of the tailstock can be set over by a cross 
screw for taper turning. 

Cooling equipment, consisting of an electric suds pump, 
with its switchgear mounted in the left-hand leg of the 
machine, as mentioned above, is supplied as an extra. 
The pump conveys a supply of coolant to the tool which 
flows back to the ribbed cross piece forming the suds tank, 
after having been filtered on the way. 

The lower engraving shows a new swivelling face plate 
mounting device, which can be supplied with the machine. 
It makes possible the mounting and dismounting of a 
heavy face plate by one man without any mechanical 
or human assistance. The face plate can be swung 
over the bed from its idle position with a minimum ot 
effort and can then be easily offered to the spindle nose. 
Damage to the threads and ways is thus prevented, and 
the face plate, still supported, can then be easily screwed 
on the spindle nose. As soon as the face plate is tight, 
the attachment can be returned to its idle position. It 
is claimed that this attachment eliminates the effort of 
lifting the face plate from the floor and protects the 
operator and the machine from injury, in addition to 
saving wear on the spindle nose threads. The firm states 
that a large saving in handling time is effected—for 
example, a face plate can be mounted on a 10in. centre 
lathe in half a minute, as compared with eight minutes 
by the manual method, as computed by accepted time- 
study methods. 








ENGINEERS’ GERMAN CrRcLE.—The meeting of the 
Engineers’ German Circle, which took place on Monday 
evening at the Institution of Mechanical Engineers, was 
one of the most successful in the history of the Circle. The 
lecture was given by Dr.-Ing. Schult, the President of the 
Verein Deutscher Ingenieure, Berlin. Dr. Schult, who is 
director of the power plant department of the Allgemeine 
Elektricitats Gesellschaft, of Berlin, chose as his subject 
“The Present Position and Recent Development of 
German Power Station Construction.” In his lecture 
Dr. Schult dealt with the past development of German 
power station design principally from the thermo- 
dynamic point of view, and showed by means of curves 
and diagrams the economies which had been brought 
about by the use of higher steam pressures, the increase 
of steam temperatures, the development of regenerative 
heating, also improved turbine and boiler designs. Various 
lay-outs of modern central stations were illustrated and 
emphasis was laid on the great advance in boiler design 
and control, which now permitted the largest turbine units 
to be supplied with steam from either one of two boilers 
with a greatly simplified lay-out of plant. 
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Rail and Road. 





Proposed New Korean Rariway.—Plans have been 
prepared for the construction of a railway between Keijo, 
the capital of Korea, and Fusan, opposite Shimonoseki, 
to parallel the present railway. The new line will cost 
about one hundred million yen and will take five years to 
complete. 


Recorpisa Bus Movements.—A series of experi- 
ments are to be made by the London Passenger Transport 
Board in recording the movements of buses by electrical 
means. An induction coil fixed on the roofs of the buses 
will make contact with wires suspended across the roads 
at certain points, and the contacts will be recorded on 
a dial at the headquarters. 


L.N.E.R. Enerves.—The London and 
North-Eastern Railway Company has recently put into 
service its hundredth “ Pacific ’’ type locomotive. The 
engine has been named “Sir Nigel Gresley,” after its 
designer. Speaking after the naming ceremony Sir 
Nigel said that, during the twenty-six years he had been 
associated with the L.N.E.R. and its predecessor, the 
Great Northern Railway, he had been responsible for the 
design and construction of over 1400 locomotives. 


** Pactric ” 


PoRTHCAWL STATION ImPROVEMENTS.—The Great 
Western Railway Company announces that Porthcawl 
station is to be rebuilt. The new station will have five 
platforms 1000ft. long and two 600ft. long. The carriage 
sidings are to be moved to a new site at the Pyle end of 
the station, and will comprise a set of eight sidings from 
940ft. to 1150ft. long. The branch line to Porthcawl 
from Pyle is only double as far as Cornelly, and it is pro- 
posed to double it for the whole distance. With a view 
to facilitating the running of trains direct to Porthcawl 
from Port Talbot, Neath, Swansea, and other stations 
in South-West Wales, it is proposed to construct a new 
loop line at Pyle. 


Warsaw ELecTRIFIED SUBURBAN Rattways.—The 
electrification of the Warsaw suburban railways, which 
is being carried out jointly by the English Electric Com- 
pany, Ltd., and Metropolitan-Vickers Electrical Company, 
Ltd., is now nearly completed. According to statistics 
of the Polish State Railways, passenger traffic on the 
electrified lines has considerably increased. Since the 
new trains have been put into service the frequency on 
the Zyrardow line has increased 25 per cent. above the 
average, and on the Otwook line by 100 per cent. These 
results exceed all the expectations of the Polish State 
Railways’ management, which anticipated that the 
passenger traffic would increase 15 per cent. above the 
average figure. 

LARGE AMERICAN OIL-ENGINED LocomotivE.—The 
Union Pacific Railroad of the United States is carrying 
out trials with a new large oil-electric locomotive which 
is shortly to be placed in service between Chicago and 
Los Angeles. The locomotive is built up in three lnits, 
each of which is carried on two six-wheeled trucks. In 
each unit are two 900 H.P. oil engines coupled direct to 
two generators. These generators supply current to 
traction motors mounted on each of the six-wheeled 
trucks. The total length of this three-unit locomotive 
is over 209ft., and it is said to be capable of developing 
speeds up to 110 miles an hour. This engine, which has 
been named “City of Los Angeles,” will haul a train 
of the same name, and a similar locomotive is being built 
to haul the “ City of San Francisco.” 


RoaD IMPROVEMENTS IN THE HEBRIDES.—Grants 
from the Road Fund totalling over £140,000 have been 
made by the Minister of Transport for the improvement 
of roads in the Hebrides. The improvements form a 
continuation of the Crofter Counties’ programme and are 
designed to facilitate traffic between Tarbert, in Harris 
Island, and Stornoway, in Lewis, and also on the Barvas- 
Ness road on the north-west coast of Lewis. The road 
between Tarbert and Stornoway will be reconstructed 
from Tarbert Pier as far as Balallan, a distance of over 
21 miles. Generally, a carriageway 10ft. wide will be 
provided, but on steep hills and sharp corners will be 
widened to 16ft. Passing places will be provided at 
intervals of not less than twelve per mile. The existing 
bridges at Scaladale, Allt Tomnaval, Maaruig, Ceann-an- 
Ora, Ardhasaig, and Tarbert will be reconstructed. 
The road from Barvas to Ness is over 11} miles long. 
Like the Tarbert-Balallan road, it is in urgent need of 
reconstruction, and plans have been prepared for the 
construction of a 14ft. carriageway with passing places. 
The schemes have already been put in hand, and it is 
hoped to complete the work in Harris by August of 1939. 
The work in Lewis will probably be completed early the 
following year. 


ENGLAND’s First ALL-WELDED Rattway BripGe. 
The London Passenger Transport Board has placed a 
contract with Dorman Long and Co., Ltd., for a new bridge 
to carry the Hammersmith and City Line over Ladbroke- 
grove. The new bridge will be of the all-welded plate 
girder type, the first of its type and size, completely 
devoid of bolts and rivets, in this country. One of the 
chief advantages of this type of bridge lies in the fact 
that a reduction of nearly 7 per cent. in the cost will be 
obtained, despite abnormal conditions in the steel market. 
The weight of the steelwork will be approximately 20 per 
cent. lighter than the steel that would be needed for a 
riveted bridge of the same strength. This saving of 20 per 
cent. is based on the total weight of the bridge and not 
on the weight of the main girders only. It was found 
impossible to save any weight in the construction of the 
deck, this being composed of 10in. by 8in., by 70 Ib. 
rolled steel joists spaced at Ift. 8in. The main girders 
will be brought to the site completely welded, and the 
cross girders will be welded to the main girders at the 
side of the old bridge. The new structure will have a 
ballast track in place of the existing timber deck, making 
for smoother running and great firmness. It will have a 
skew span of approximately 60ft., and will be built of 
three plate girders instead of two girders with built-up 
riveted cross girders as at present. The welded bridge 
will be built on trestles alongside the present bridge and 
then rolled into its place. 





Miscellanea. 





INSTITUTION OF MECHANICAL ENGINEERS.—At an 
ordinary general meeting of the Institution of Mechanical 
Engineers on Friday, November 19th, Sir James F. 
Flannery, Mr. Alexander Dow, and Dr. F. W. Lanchester 
were elected honorary life members. 


Tue Coat Inpustry.—According to the report on 
this country’s coal mining industry during the September 
quarter, there were 57-6 million tons of saleable coal 
raised as compared with 54 million tons during the same 
quarter last year. The average number of wage earners 
employed during the quarter was 780,300. Accidents 
caused the deaths of 220 persons and serious injuries to 
837 others. 


An INTERNATIONAL PETROLEUM CONFERENCE.—Next 
year an International Conference is to be held from June 
6th to June 11th, in Glasgow under the auspices of the 
Institution of Petroleum. It is proposed to review the 
present state of knowledge regarding the geology, mining, 
treatment, distillation, and utilisation of shale and cannel 
in all countries where these materials are found, and to 
consider the problems of increasing oil supplies from 
indigenous sources. 


Bia AmeRIcCAN Water Suppty Prosect.—Work has 
begun on the 170-million-dollar Central Valley water 
supply scheme in California. One of the features of the 
project will be the construction of a concrete, gravity 
section dam, 560ft. high and 3100ft. long, on the upper 
Sacramento River, 13 miles north of Redding. Before 
the dam, which is to be known as the Shasta dam, is 
built, 37 miles of the Southern Pacific Railroad will have 
to be relocated, and many miles of highway diverted. 
The reservoir capacity of the dam will be 4,500,000 
acre-feet. 


Aw IyrorMaTION Bureau on ALUMINIUM.—In many 
directions potential users are without definite information 
upon the possible uses of aluminium in their own par- 
ticular sphere. With a view to supplying such informa- 
tion an Aluminium Information Bureau has been set 
up at Bush House, Aldwych, London, W.C.2. The 
Bureau, which is conducted by the Northern Aluminium 
Company, will also collect and co-ordinate all information 
regarding the uses and application of aluminium and 
aluminium alloys in this and other countries. It will 
also initiate special research by recognised authorities 
into the existing and potential uses of aluminium alloys, 
&e. 

InsTITUTION OF MininG ENGINEERS’ AwaARDs.—The 
Council of the Institution of Mining Engineers has 
awarded the Medal of the Institution to Bergassessor 
Dr.-Ing. Carl Beyling, Director of the Experimental 
Station at Dortmund-Derne, in recognition of his services 
in the application of scientific knowledge and research 
to industry, with special reference to safety and health 
problems in coal mining; and to Dr. Richard Vernon 
Wheeler, in recognition of his services in the application 
of scientific knowledge and research to industry, with 
special reference to problems of safety and health in 
coal mining, and of the utilisation of coal. The presenta- 
tion of the Medals will take place at the annual dinner 
of the Institution to be held at Grosvenor House, Park- 
lane, London, on Wednesday, February 2nd next. 


Dr. G. B. WaterHovuse.—Dr. G. B. Waterhouse, 
Professor of Metallurgical Production at the Massa- 
chusetts Institute of Technology, and President of the 
American Society of Metals, has been awarded the 
honorary degree of Doctor of Metallurgy by the University 
of Sheffield in recognition of his distinguished work in 
iron and steel research. Dr. Waterhouse was born in 
Sheffield and carried on undergraduate work in metallurgy 
at the University of Sheffield. Awarded an 1851 Exhibi- 
tion Scholarship, Dr. Waterhouse in 1903 went to Columbia 
University for graduate work under H. M. Howe. His 
studies were interrupted by industrial research, and in 
1907 he was awarded his doctorate. He then joined the 
Lackawanna Steel Company as metallurgist and inspection 
engineer, and remained with that company until he joined 
the staff of the Massachusetts Institute of Technology 
in 1922. 

ELectric WELDING.—At a recent informal meeting 
of the Institution of Electrical Engineers, Mr. J. A. 
Dorrat opened a discussion on “ Recent Developments 
in Electric Welding.”” He described the advance electric 
arc welding had made in recent years, and said that 
although we are still in the ‘* chisel and hammer ” stage, 
a much more general advance may be expected now that 
well-designed equipments with arc-controlling relays 
and automatic feeding of the electrodes can be obtained. 
He described in detail the essential qualities of an efficient 
equipment showing how important it is that the welding 
generator should respond to the rapid variations in 
voltage. Study of the arc current reveals that peaks 
are due to the blob of metal from the electrode causing 
an actual short circuit in the process of transference, 
and it is therefore important to have a machine which 
will react as quickly as possible to the arc conditions. 


INDUSTRIAL APPLICATIONS OF SUPERSONIC VIBRATIONS. 
—In a recent paper on the industrial applications of 
supersonic vibrations, given before the Institution of 
Chemical Engineers, Professor H. Freundlich said that 
supersonic waves are acoustic waves having a frequency 
of more than 15,000 cycles per second, the upper limit 
of audible sound waves. He described how the vibrations 
may be produced and said that their three following 
properties—the shortness of the wavelength in super- 
sonics, the lively movement of small solid or liquid 
particles in gases caused by them, and the high energy 
they may be made to possess—cause many special 
phenomena and allow technical applications. Owing to 
the first two properties, supersonics have been applied, 
or their application has been proposed, for underwater 
signalling ; detecting flaws, &c., in metal pieces; special 
devices in television; degassing of liquids, and for 
precipitating fogs and smokes. Owing mainly to the 
third property, supersonics have been used for emulsifying 
liquids, homogenising photographic emulsions, dispersing 
metals, producing fogs, and for local heating, &c. 





Air and Water. 





Lioyp’s CommrrrEe.—At a recent preliminary meeting 
of the Committee of Lloyd’s for 1938, Mr. 8S. J. Aubrey was 
elected chairman of Lloyd’s for the coming year, and Mr. 
T. A. Miall deputy chairman. 

CENTENARY CELEBRATION.—The centenary of Thos. 
Firth and John Brown, Ltd., was celebrated on Monday 
night, November 29th, at the Royal Victoria Station 
Hotel, when Lord Aberconway presided over one of the 
largest banquets ever held in Sheffield. 


Care Town Harsour.—In connection with the Cape 
Town foreshore development scheme, it is reported that 
the South African Railways and Harbours Administration 
has accepted the tender of a Dutch firm. The tender 
accepted was the lowest and it amounted to just over 
£1,125,000. 

Suez Canat TrarFic.—According to the Suez Canal 
Company’s bulletin, 5754 ships passed through the canal 
from January Ist to November 10th last. The dues paid 
by these vessels totalled £9,408,100, as compared with 
£9,656,600 paid by 5032 ships during the corresponding 
period last year. 

An Are Crasu at Croypon.—When a Lufthansa petrol- 
engined Junkers commercial machine carrying freight was 
taking off during a dense fog from Croydon aerodrome on 
Friday, November 26th, it crashed into a hangar and 
caught fire. The pilot, mechanic, and wireless officer in 
the machine were all killed. 


CiyprE SxHipsur~pine Ovureut.—During November six 
ships were launched on the Clyde. These launches bring 
the total output for the first eleven months of the year up 
to ninety-three ships, aggregating 328,424 tons. This 
to: exceeds that for the whole of last year by 1500 
and the total for 1937 will be the highest output since 
1930. 


British WarsHie Construction.—The First Lord of 
the Admiralty recently stated in the House of Commons 
that the approximate value of the orders for new warships 
placed or to be placed during the current financial year 
was £58,875,000. Of this amount, orders placed with 
private contractors totalled £52,700,000, and the remaining 
construction is being carried out in the Royal Dock- 
yards. 

German Norte Atiantic Arm SeRvices.—Pians for a 
regular air service across the North Atlantic next year are 
being prepared by the Deutsche Lufthansa. According 
to Baron von Gablenz, the company is co-operating with 
American air companies, and it is hoped eventually to 
establish a joint service. The Baron says that if the 
American companies are not prepared for a regular mail 
service by next summer his company, subject to per- 
mission from the United States, will begin an interim 
service alone. 


THe Tramp Saipprixc ScHEmE.—The Chamber of 
Shipping has announced that owners of more than the 
required 90 per cent. of British tramp tonnage have sub- 
scribed to the scheme which was adopted on October 20th 
by the representative meeting of British tramp ship- 
owners, to continue freight co-operation in the shipping 
industry. Steps are being taken for the election of the 
new Administrative Committee as provided under the 
scheme and to invite the continued co-operation of the 
shipowners of other countries. 


Arm AccipEents.—As a result of the development of civil 
aviation and the expansion of the Air Force, the Air 
Ministry has found it desirable to extend the existing 
organisation fcr the investigation of air accidents. The 
new organisation is now in operation. The head of 
the Accidents Branch is designated Chief Inspector of 
Accidents, and he has a staff of two inspectors, three 
assistant inspectors, and two investigating officers. Wing 
Commander V. S. Brown has been appointed Chief 
Inspector of Accidents, and his two inspectors are Flight- 
Lieutenant P. G. Tweedie and Squadron Leader F. E. 
Hellyer. 


New Moror Liresoats.—The Royal National Lifeboat 
Institution has decided to include in its provisional build- 
ing programme for 1938 nineteen new motor lifeboats. 
These boats will cost from £3000 to £9000 each. During 
the present year it has already completed eleven lifeboats, 
and seventeen more are under construction and will be 
ready to go to their stations during the first half of 1938. 
Many of these new motor lifeboats will replace older motor 
lifeboats, but others will replace pulling and sailing life- 
boats, of which there are now only twenty-nine on the 
coasts of Great Britain and Ireland. Within three years 
the Institution hopes to have replaced the last of the 
pulling and sailing lifeboats with motor lifeboats. 


Unirep States Maritime Commission’s REPortT.— 
The report of the United States Maritime Commission, 
which has been issued after an economic survey lasting 
three months, rejects the construction of “ super liners ” 
as unsuited to American needs. The report says that 
passenger ships of this type will have to face increasing 
competition from high-speed flying boats. It points out 
that aircraft manufacturers have designs for flying boats 
with an average speed of 175 miles an hour and capable 
of carrying over forty passengers from New York to 
Europe in twenty hours. A fleet of eighteen of such 
flying boats on a Transatlantic service of three machines 
a day would have the same annual passenger capacity as 
a super liner. 

AUSTRALIAN Arr Mart Service.—Mr. Hudson Fysh, the 
managing director of Quantas Empire Airways, has been 
in this country for some time arranging the details of the 
change from land aeroplanes to flying boats on the section 
of the Empire air mail route between Singapore and 
Sydney. He recently announced that an agreement had 
been reached between the British and Australian Govern- 
ments with regard to the construction and equipment of 
flying boat stations in Australia. It is expected that the 
new flying boat service will begin early next summer and 
that the calls on the new route will be made at Singapore, 
Batavia, Sourabaya, Bima, Kupang, Darwin, Princess 
Elizabeth Bay (Groote Island), Karumba, Townsville, 
Gladstone, Brisbane, and Sydney. 
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GAS MANUFACTURING PLANT AT WESTON-SUPER-MARE 


WOCGDALL - DUCKHAM VERTICAL RETORT AND OVEN CONSTRUCTION COMPANY (1920), LTD., LONDON, MAIN CONTRACTORS 


(For description see page 618.) 

















BOTTOM GAS OFFTAKES AND COLLECTING MAINS COKE TO YARD STORAGE CONVEYOR BENEATH HOPPERS 
INDUCED DRAUGHT WASTE HEAT BOILER COKE SCREENING PLANT 
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Pencil Portrait No. 14. 


With this issue we present a Pencil Portrait of Lord 
Cadman, who enjoys an international reputation as a 
mining engineer, especially associated with petroleum 
technology. He is Chairman of the Anglo-Iranian 
Oil Company and the Iraq Petroleum Company, and 
has been President of many learned societies and 
adviser to the Home and foreign Governments on 
technical and economic subjects. A few days ago he 
was appointed by the Secretary for Air to act as Chair- 
man n of the Committee of Inquiry on o Cee 4 Aviation. 








THE PARSONS MEMORIAL LECTURE. 


THE privilege of nominating the Parsons 
Memorial Lecturer falls each year in rotation to 
one of the five learned societies in whose activities 
Parsons was specially interested. This year it was 
the turn of the Institution of Electrical Engineers, 
whose selection of Dr. Gerald Stoney for the honour 
was a particularly happy one, for Dr. Stoney had 
been a lifelong friend and colleague of Parsons, and 
could tell more of the unwritten history of his 
achievements than probably any other living man. 
In the first lecture of the series, delivered last year, 
Sir Frank Smith gave an outline of Parsons’ work 
in the invention and development of turbine 
machinery for land and sea, presenting the picture 
in relief against the background of contemporary 
knowledge and practice in steam engineering. Dr. 
Stoney has taken the opportunity presented by 
the Second Memorial Lecture, which we are reprint- 
ing, to place on record many little-known facts 
concerning Parsons’ enterprises in other fields, and 
has thus made a valuable contribution to our 
understanding of the man and his career. Had 
Parsons done nothing more than invent and perfect 
the steam turbine, his fame as an engineer would 
have been secure for all time, but so wide were his 
interests and so profound his insight into scientific 





and mechanical problems of every kind that whole 
fields of industry have benefited by his genius. 
The advances he brought about in electrical engi- 
neering, for example, notably as regards the design 
of high speed and high voltage generators, ad- 
mittedly rank in importance with his work on 
the turbine itself. That he should also have 
developed turbo-blowers, compressors, pumps, and 
high-speed gearing may perhaps be considered as 
a further natural consequence of his introduction 
of the turbine principle. What, however, is really 
remarkable is that, occupied as he was with the 
innumerable technical, commercial, and financial 
difficulties inherent in all this work, he should, 
nevertheless, have found the time and energy to 
devote himself to the production of are and incan- 
descent lamps, parabolic and elliptical mirrors, 
artificial diamonds, model aeroplanes, sound- 
amplifying devices, optical glass, and all the other 
pursuits mentioned by Dr. Stoney. 

It is clear from the lecture that, with all his 
scientific knowledge, Parsons was essentially a 
practical man. Engineering to him presented itself 
as a series of problems to be solved rather than 
as a collection of theorems to be proved, and he 
attached infinitely more importance to a practical 
demonstration than to any mathematical deduc- 
tion. His own mathematical attainments were 
exceptionally high, but so far as could be observed 
by those in daily association with him, he never 
made any conscious use of this knowledge. It may, 
of course, have influenced his methods of thought, 
but what is more probable is that he was endowed 
by Nature with one of those rare brains that are 
capable of mental processes transcending those of 
formal mathematical reasoning, and was thus able 
to arrive at correct conclusions by a sort of intui- 
tion. The only proof to which he attached import- 
ance was that of experiment. He liked to see, 
embodied in concrete form, the principles of any 
mechanism that he had conceived, and to verify 
its behaviour by actual tests. It is not surpris- 
ing therefore that he spent very large sums on 
full-scale experimental work, quite apart from the 
time and labour he devoted to the numerous models 
which he constructed with his own hands. Crude 
as some of these models were, and often built up 
from any materials that lay within reach, they all 
bore witness to his remarkable faculty of grasping 
the essentials of any problem and directing his 
experiments to their elucidation. Experimenta- 
tion merely for the accumulation of scientific data 
had no attraction for him, and except for his work 
on the compressibility of liquids, he seems to have 
spent no time on researches that were not directed 
to some immediately practical end. Nor did he 
ever waste time in pursuing hopeless aims. His 
instinet told him in what direction fruitful results 
might be looked for, and it may be significant that 
he never attempted to adapt the steam turbine to 
locomotive work, nor did he ever try to build a 
gas turbine. His neglect of such machines was 
certainly not due to any lack of engineering 
courage ; the slightest acquaintance with his 
career is sufficient to render any such suggestion 
ridiculous. A man who would take the responsi- 
bility for the turbines of the “ Dreadnought ” 
and ‘‘ Mauretania” within a few years after the 
first appearance of the little “‘ Turbinia,’’ or who 
would buy a cargo steamer and equip it with geared 
turbines to convince shipowners that gearing was 
practicable at sea, can hardly be accused of lack of 
boldness. 

In a more didactic age, a study of the ives of 
famous men used to be recommended in order that 
their examples might be followed and a corre- 
sponding success achieved. The effectiveness 
of the procedure may be doubted, if only for the 
reason that successive generations do not seem 
able to produce any higher proportion of really 
eminent men than their predecessors. It is, never- 
theless, always of interest to examine the careers 
of men who have achieved greatness, and to note 
the influences which fitted them for their life’s 
work. The proper training of engineers is a matter 
of endless controversy, and the record of Parsons 
will do nothing to terminate it. His natural ability 
was inherited from a scientific father, and was 
fostered by a boyhood spent in scientific surround- 
ings and influenced by the conversation and tutor- 
ship of some of the leading physicists of the day. 
He had no public school education, with all its 
merits and otherwise, and engineering, as now 
understood, was not taught at Cambridge in his 
time. He served a “ premium apprenticeship ” 
of the old kind in an engineering works, and almost 
at once gave evidence of the inventiveness of mind 
and originality of thought that characterised him 
throughout his life. Parsons had the advantage 





of being comfortably off, and of possessing influ- 
ential friends, but in these respects he did not 
differ from hundreds of other young men. Indeed, 
his circumstances might as well have proved a 
handicap as a benefit, for there was neither financial 
necessity nor social ambition to spur him on. So 
far as engineering instruction of an academic 
nature is concerned, the students of to-day have 
opportunities that never existed when Parsons was 
a young man. He became an engineer in the old- 
fashioned way, learning his trade through his 
fingers, and finding out how to solve his problems 
by the light of a wide and general understanding of 
the fundamental principles involved. The revolu- 
tion which he brought about in steam engineering 
on land and sea could only have been effected by 
a man of remarkable strength of character, possess- 
ing a real genius in all technical matters, coupled 
with a sound sense of business. His extraordinary 
courage in engineering developments and the 
success that attended every step, however bold, 
were a perpetual wonder to all but himself, for 
though he was the most modest of men, his con- 
fidence in his own judgment was unshakeable. 
The institution of the Annual Memorial Lectures 
in his honour is a fitting tribute to one of the 
greatest engineers that ever lived, but Parsons’ 
real memorial is the benefit he conferred on the 
world by his work and example. 


Arterial Motorways. 


For some months now there has been an agita- 
tion directed towards persuading the Government 
to build new arterial motor roads rather than to 
improve the existing and admittedly deficient 
highways. Recently a delegation composed of 
Members of Parliament, county councillors, sur- 
veyors, and others, visited Germany with the 
object of inspecting the new motor roads of that 
country. It was to be expected that they would 
return to this country greatly impressed. For 
anyone who has travelled, even for a short distance, 
on those remarkable highways cannot but have 
been struck by the high speeds attainable 
and the complete sense of security at those speeds. 
Publicity was given recently to the feelings of 
the delegates by the issue of a Preliminary 
Report by the Members of the Parliamentary 
Road Group, in which it is recommended that the 
principle of the motorway system be adopted in 
Britain, and that a plan be prepared forthwith 
for a national scheme of motorways. This recom- 
mendation is made in order to provide improved 
transport facilities; as a means of reducing the 
risks of accidents; as a means of preserving 
amenities ; and as a method of saving expense on 
road construction and improvement. 

The Road Group clearly desires to see built 
in this country roads closely similar to those in 
Germany on which the delegation travelled. 
They would be limited strictly to motor vehicles 
only and built to standards comparable to~ 
those of railway construction with curves of only 
slightly smaller radii and gradients which all 
road vehicles could climb without change of gear. 
Such roads, duplicate, of course, like their German 
counterparts, would naturally be highly expensive 
to construct. The delegation was informed in 
Germany that the autobahn system had cost, 
so far, 700,000 marks per kilometre, equivalent 
to about £56,000 per mile, taking 20 marks to the 
pound. But the cost would be greatly enhanced 
in this country. Here there are nearly 180,000 
miles of existing roads, whereas Germany, which 
has twice the area, has only 137,000 miles of roads. 
Access to the new German motor roads is limited 
to points several miles apart, and all other roads 
with very few exceptions cross the motor roads 
by over or under bridges. In this country, 
with its much higher road density, it would not 
only be difficult to limit access to so small a number 
of points, but also greatly more expensive to 
carry all the roads, crossed by the motorway, over or 
under bridges. Moreover, in Germany, land values 
are considerably lower than in this country, and 
the choice of routes is less restricted by the exist- 
ence of buildings, villages, or valuable lands. 
We doubt, in fact, whether on average new arterial 
roads such as those envisaged by the Road Group 
could be built at a cost of less than about £100,000 
per mile in this country. Last August we dis- 
cussed in a leading article a project put forward 
by the British Road Federation for the construc- 
tion of 2100 miles of new arterial roads after the 
German model, but having cycle tracks and pedes- 
trian pathways, at a total cost of £200 millions. 
We came to the conclusion, amply justified, we 
think, by the figure now available for the cost 
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of the German roads, that considerably more than 
£200 millions would be needed, and we questioned 
whether such an expenditure could be justified 
unless it would relieve the Government of the 
need to improve the existing roads. Arterial 
roads are built to serve the needs of through 
traffic, and those of the kind suggested by the 
Road Group and the British Road Federation 
would avoid rather than lead to large towns and 
would by-pass all smaller places and villages. In 
Germany such roads were becoming necessary, 
for the existing highways had no pretensions 
towards being through routes and had, in fact, 
been made with the intention only of serving 
local needs. In this country, however, many 
of the roads are based upon and largely follow 
the routes of the old Roman roads which were 
laid out on an arterial scale so that the need for 
additional arterial mileage is less urgent. It 
is doubtful therefore to what extent new motor- 
.ways would draw traffic from the old roads. 
Local traffic would, of course, still use the old 
roads, and it is probable that the new, on account 
of their necessarily limited number of access points, 
would scarcely meet the requirements even of those 
travelling moderate, but not lengthy, distances. 
Moreover, it needs to be remembered that the 
number of vehicles on the roads of this country 
is increasing very rapidly so that even were 
traffic on the old roads to be at first sensibly 
reduced, yet in a few years’ time it might be 
growing again to proportions as great or greater 
than now exist. The existence of an additional 
2000 miles of road could do little to accommodate 
the new traffic for which room could be made only 
by a general widening of all roads. The Road 
Group bases its proposals partly on the assump- 
tion that the construction of new motorways would 
reduce the risk of accidents. But though it is 
true, judging from results in Germany, that the 
number of accidents on the new highways would 
be only about 20 per cent. of those on the old, 
an actual reduction of the total could only be 
brought about by a substantial transfer of traffic. 
It also needs, perhaps, to be remarked that 
more than one-half of all accidents occur in built-up 
areas, the traffic in which, being largely local, 


would be hardly affected by the existence of the 
motorways. As for the claim that amenities 
would be improved by the construction of new 
roads, we hold that the building of by-passes 
around villages and the smaller towns, together 
with stricter legislation against ribbon develop- 
ment and objectionable advertising could be 
equally effective on the existing roads. 

The matter is, in effect, we believe, an economic 
question. The return from motor taxation is 
so buoyant, and the yield so certain to increase, 
that no real doubt can be entertained of the 
ability of road transport to pay even more than 
£100,000 per mile for a limited mileage of arterial 
motorways constructed by engineers to be as safe 
as human skill could make them, and yet suitable 
for the highest speeds of which vehicles are capable. 
It is assumed, however, by all protagonists of 
such schemes that by the construction of such 
roads the need materially to improve the old 
would be eliminated. On that point we remain 
doubtful. Unless it is so, unless the old roads 
will not need improving to standards almost as 
high as those proposed for the new motorways, 
then surely there is no economic excuse for the 
construction of motorways on the German model. 
The matter needs investigation. What proportion 
of the traffic now carried by our main roads is 
proceeding for a long distance along them ? 
What standard of road construction would be 
required to carry safely the residual traffic were 
the through traffic removed from them, and how 
much traffic are they likely to carry in ten or 
twenty years’ time ? Having in mind the difficulty 
of assessing the just answers to such questions, 
it seems to us that few objections can be put 
forward against the policy of piecemeal improve- 
ment that the Government appears to favour. 
That policy has the advantage that it provides 
elasticity to meet the requirements of changing 
conditions. But if it is to be successful it must be 
carried out with vigour and determination and 
begun without delay. Now that the Ministry of 
Transport has had time to survey the 4500 miles 
of arterial roads of which it has taken charge, it 
would be encouraging to observe more signs of 





activity than are at present apparent. 








Scientific Activities of 


By GERALD 


f\HE fame of Sir Charles Parsons will always rest 

- mainly on that part of his work which is best known 
to the public, namely, the invention and develop- 
ment of the steam turbine. The genius, courage, and 
untiring energy which he devoted to the perfecting 
of this form of prime mover, and the revolution 
which he thereby accomplished in the production 
of power on land and sea, will always command 
both wonder and admiration. It was natural, 
therefore, that steam and steam turbines should 
have been chosen as the subject of the first Parsons 
Memorial Lecture delivered last year by Sir Frank 
Smith. When I, as a life-long friend and colleague 
of Sir Charles Parsons, was honoured by the invita- 
tion to deliver the second lecture, of the series, I 
felt that as this aspect of his work had already been 
dealt with so ably, and so recently, I might more 
profitably devote myself to some of the less well- 
known activities of the great engineer. I hope, in 
so doing, not only to show how wide were his interests, 
and how extensive his knowledge, but also to give 
some idea of the way in which he attained his results. 
To illustrate the latter, I shall have occasion to make 
many references to his work on turbine machinery, 
as this filled so large a part of his life. I had the 
good fortune to have been in the closest touch with 
Sir Charles during his most prolific period—from 
twenty-five to fifty years ago—and it is largely 
from my recollections of that time that the substance 
of this lecture has been drawn, but I may also say 
that I am much indebted to various publications 
and the help of friends who have assisted me in the 
recollections of long ago, and in the preparing of this 
lecture. 

When quite a young man, in 1880 or perhaps even 
earlier, Parsons became interested in the production 
of power from the kinetic energy of a jet of gas, as 
an alternative to using the pressure of the gas on a 
piston. His first efforts in this direction were applied 
to the development of torpedoes which were to be 
driven by the kinetic energy of the gases produced 
by the combustion of an explosive. Later on he 
turned his attention to the propulsion of vessels, 
and there is preserved at the Heaton Works a model 
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of a boat, the propeller of which is driven directly 
by the action of compressed air. This model is shown 
in Fig. 1. The propeller, as will be seen, is surrounded 
by a double shrouding carrying blades on which 
the jet of air impinged. It is evident that this work 
led up to the conception of the steam turbine, to 
the development of which: his life was so largely 
devoted. 

Parsons conceived the idea of the steam turbine 
by noticing the analogy between the flow of steam 
under small difference of pressure and the flow of 
an incompressible fluid like water. He has stated 





be represented by an expression of the form v?=2 g h. 
For water, of course, h is the static head in feet. 
In steam, if H is the ‘‘ homogeneous head,” or 
144 p V, it follows that h—H -? and »2= agH®@ Pp 
The great advantage of dealing with H in place of 
either pressure or volume is its relative constancy 
along a turbine. In a modern turbine the pressure 
may vary in the ratio of about 1000 to 1, whereas the 
corresponding variation of H will only be about 2-5 
to 1. In fact, in the early non-condensing turbines 
H only varied by about 15 per cent. Parsons 
certainly made much use of the function H, of which 
he was very fond, and it seems to me that the advan- 
tages of this function are not recognised as fully 
as they might be, in calculations relating to steam 
and other gases. 

In the early days Parsons used to come into the 
drawing office with a scrap of paper on which were 
written particulars of the blading he had decided 
on for a certain machine. This was set out to scale 
and modified if necessary according to his judgment. 
The staff were completely puzzled as to how he 
determined the proportions of the blading. It was 
not until turbines had been built for nearly thirty 
years that members of his staff evolved a sound 
theory of the steam turbine, and when Parsons was 
informed of this and had approved of it he was 
content to leave the design of the blading largely 
in their hands, though he continued to exercise the 
closest supervision over the details and general 
mechanical design. He realised most thoroughly 
that the first essential in a machine is that it shall 
run properly and be reliable. 

Parsons was never known to use a slide rule, and 
it is doubtful if he ever possessed one. He seemed 
to have no need for such a thing, as he could work 
out results in his head or on paper as quick as most 
people could obtain them on a slide rule, though 
he never explained the process and it is doubtful 
if he could have done so. It never seemed to him 
that his powers were exceptional. He had great 
faith in the *“‘ Rule of Three,” which he certainly 
used in a marvellous way. He used to arrive, 
apparently in some subconscious way, at conclusions 
which were almost invariably correct. He made 
little or no use of mechanical or graphic aids to 
calculation, and never gave more than a casual 
glance at the estimated performance of a turbine 
set out on a Mollier diagram. It is uncertain whether 
he ever really appreciated the value of diagrams 
of this kind, while he regarded the idea of entropy 
as a needless mystification, being something you 
could not get hold of. However, fortunately, he 
had no objection to his staff working with entropy, 
slide rules, Mollier diagrams, or anything else they 
thought fit. 

Many a puzzle we used to have over bits of paper 
he left after a conference over a design. I well 
remember the day when he sprung what is now 
universally known as the ‘“‘ Parsons Coefficient, K,” 
upon us, with no more explanation than that it had 
the value K=N R* D*?~x 10-*, in which N is the 
number of rows, cylinder or spindle, R the revolutions 
per minute, and D the mean diameter of the blading 
in inches, a summation being made for the various 
stages of the turbine. At the time all we knew was 
that K was afigure related both to the turbine efficiency 
and the ratio of blade speed to steam speed, and it 
took a good deal of cogitation before we discovered 


é F / . é 
that this ratio, u/c, was equal to,/ Daan for a reaction 


turbine, where A H denotes the heat drop. I have 
often wondered what connection there was in Parsons’ 














this himself, but he never told anyone, not even the 
most trusted members of his staff, how he arrived 
at the design in detail of an actual machine for any 
given conditions. That he possessed high mathe- 
matical ability is proved by the fact that he was 
eleventh wrangler in the Mathematical Tripos at 
Cambridge, but he was rarely, if ever, known to make 
use of formal mathematical reasoning for the solution 
of any problem. He had a thoroughly scientific 
mind and scientific habits of thought, and his results 
were the outcome of these, rather than any deliberate 
calculations. By analogy with the flow of water, 
Parsons realised that, for small differences of pressure, 





the velocity of steam escaping from a nozzle could 


FIG. 1—-MODEL OF BOAT WITH PROPELLER DIRECTLY DRIVEN BY COMPRESSED AIR 


mind between efficiency, velocity ratio, and heat 
drop. He never told us, but accepted the above 
formula when it was suggested to him. 

Parsons had an extraordinary intuition on all 
matters connected with design. No matter how 
difficult or novel the problem, he seemed to know 
instinctively how to solve it. Furthermore, he was 
often able to proceed directly to the best solution 
without reaching it gradually by progressive improve- 
ments. As an example of this I may mention the 
blade form of reaction turbines. In the early machines 
the blades were machined on the circumference of 
solid rings of metal, and their form was conditioned 





largely by the limitations due to the methods of 
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manufacture. Various alterations were made as 
time went on, but still the necessities of manufacture 
were a controlling influence on the shape. When 
drawn strip became available, Parsons in 1896 
devised the present principle of blading, in which 
drawn blades of accurate section alternate with suit- 
ably shaped spacing pieces. The blade shape and the 
spacing illustrated in his patent of 1896 proved 
practically perfect for turbines with moderate velocity 
ratios of 0-5 to 0-65 employed in those days and for 
many years afterwards. Except for slight improve- 
ments in detail, such as sharper edges and better 
finish, both blades and spacing have remained 


virtually unchanged to the present day, in spite of 


numerous investigations and experiments carried 
out with the object of finding a superior shape. For 
higher velocity ratios slight modifications have been 
found advisable, but for the conditions for which the 
blades were designed it may be said that the form 
and spacing were ideal. It should be remembered 
that in 1896 the present knowledge of aerofoil shapes 
and aerodynamics was non-existent, which makes the 
prescience of Parsons all the more remarkable. 

Not only was he endowed with a thoroughly prac- 
tical type of mind, but he had also great mechanical 
aptitude. He was perfectly familiar with all work- 
shop processes and had unusual skill with his hands. 
He took a delight in making models, not as ends in 
themselves, but as means of studying some problem 
in which he was interested. These models were 
rarely very elaborate, but so well were they adapted 
to the, purpose in view, and so great was Parsons’ 
ability as an experimenter, that he was able to obtain 
very accurate results from quite crude apparatus. 

Before building the famous ** Turbinia ” he decided 
on the form of the hull by towing variously shaped 
small models by means of a fishing rod and line in a 
pond in his garden. He then made a larger model, 
about 6ft. long, and towed it across the cooling pond 
at the Heaton Works by the power of a falling weight, 
From these and other simple experiments he deduced 
the power that would be required for the actual 
vessel at full speed, and it is a remarkable fact that 
when the power was determined some years later, by 
model experiments in the Government tank carried 


out with all the scientific resources at the disposal of 


the authorities, the results agreed with those obtained 
by Parsons within 2 or 3 per cent. 
THE First TURBO-GENERATOR. 

It was.in 1884 that Parsons constructed the first 
steam turbine. This was a parallel-flow machine 
developing about 10 H.P. at 18,000 r.p.m. The speed 
at which it ran gave rise to many new problems; such 
as, for example, the design of suitable bearings and 
the provision for their lubrication ; but an even more 
difficult question was that of utilising the power of a 
turbine running at such a speed. The only practical 
course was to employ the turbine to drive a dynamo, 
but the dynamo itself had to be specially designed, 
because the dynamos of those days were chiefly belt 
or rope-driven machines running at about 1200 r.p.m. 
It was an enormous step to go from 1200 to 18,000 
r.p.m., especially as both mechanical and electrical 
sciences were then rudimentary, in comparison with 
modern knowledge, and the materials available were 
also much inferior. It should be remembered that 
in 1884 the theory of the magnetic circuit had not yet 
been propounded, for it was not till 1886 that the late 
Professors John and Edward Hopkinson established 
the principles of the magnetic circuit on a firm basis. 
Their historic paper appeared in the ** Phil. Trans.” of 
that year, and it is a curious coincidence that Osborne 
Reynolds’ equally famous paper on film lubrication of 
bearings was published in the same volume. Just 
as the Hopkinsons prepared the way for the scientific 
design of electrical machines, so did Reynolds lay 
down the principles of lubrication, and prepare the 
way for Michell, without whose design of pivoted pad 
thrust bearings the modern geared marine turbine 
would be practically impossible, and the constructor 
of large Jand turbines would be severely handicapped. 

In getting out the design for his first turbo- 





FIG. 2—ARMATURE OF 


dynamo, Parsons has told me that he took as his 
basis a 1200 r.p.m. machine, made, I believe, by 
Siemens. From this, guided partly by intuition and 
partly by some sort of ‘‘ Rule of Three,’ of which he 
knew how to make most extraordinary applications, 
he proceeded to the design of a dynamo to generate 
4-5 kW at 65 volts and a speed of 18,000 r.p.m. The 
armature of this machine is illustrated in Fig. 2. Its 
length between bearing centres was about 27-5in., 
the bearings being 0-5in. diameter and 3-5in. long. 
The shaft was of high-carbon steel, 1-25in. diameter, 
and was bored through from end to end, partly as a 
means of conveying oil to the bearings and partly so 








that the oil might serve as a cooling medium for the 
armature. This method of cooling was soon aban- 
doned, as it was not very efficient, and it had the 
further disadvantage of heating the oil. It may be 
mentioned that the circulation of water instead of 
oil through the rotors of large alternators for cooling 
purposes was resorted to about 1914, but the principle 
was again abandoned. 

The core of the armature was 2-25in. diameter by 
8in. long, and was built up of thin iron laminations 
threaded on the shaft. It had a drum winding with 
fifty conductors on its surface. Fibre dises with 
notches around their circumference were fixed at 
each end of the core to give a positive drive to the 
winding. The latter was held in place by a layer of 
binding wire, which brought up the final diameter of 
the armature to about 2-625in. At first the binding 
wire was of phosphor-bronze, but this proved unsuit- 
able, owing to its liability to soft spots, which resulted 
in breakages. Steel piano wire was adopted later and 
gave satisfaction in spite of its magnetic properties. 


The commutator was composed of twenty-five 
segments. The individual bars were not continuous, 


but each was formed of six separate lengths, engaging 
with intermediate dovetailed holding rings, and the 
whole held together by the end pressure of the tighten- 
ing nut. The bars were insulated from each other 
and from the shaft and holding rings by sheet ashestos. 
In such an armature every pound weight at the surface 
has a centrifugal force of about 5 tons at the normal 
speed of the machine, so that great care had to be 
taken to make the construction sufficiently strong to 
resist the mechanical stresses. Regarding the arma- 
ture from the electrical point of view, supposing 
90 per cent. of the core to be iron, the magnetic 
density was about 9500 lines per square centimetre, 
and there were about 375 ampere turns per inch 
diameter of core. Constants such as these were 
adhered to for surface-wound armatures for many 
years, the magnetic density being kept between 
8000 and 10,000 lines per square centimetre, although 
in larger machines with greatly increased air gaps as 
many as 1300 ampere turns per inch diameter were 
sometimes allowed. 

Between the years 1889 to 1894 Parsons tempo- 
rarily lost control over his original patents, and 
this compelled him to resort to other methods of 
dynamo construction. During this period, therefore, 
he built machines with Gramme armatures. Although 
these had twice as many commutator segments as 
machines with drum armatures, they were more 
subject to sparking at the brushes, while heating 
troubles occurred due to the congestion of the wind- 
ings inside the core, and the rotation of the shaft 
in the stationary magnetic field. An attempt was 
made to reduce the heating from the latter cause 
by winding insulated iron wire on the shaft, but this 
further reduced the ventilation of the congested 
interior of the core. The largest Gramme ring 
machines made by Parsons developed 410 kW at 
120 volts and 3000 r.p.m., this output being obtained 
by the use of two armatures mounted in tandem 
on the same shaft. On the recovery of the patents 
the drum type of armature was immediately reverted 
to, and was used with few exceptions until, to every- 
body’s relief, the introduction of gearing enabled the 
high-speed dynamo tobe given up. 

About the largest turbo-dynamo with a drum- 
wound armature was a machine developing 900 kW 
at 500 volts and 1080 r.p.m. The brushes on these 
early machines were either of brass wire, or of brass 
or copper gauze wound into the form of broad 
rectangular bars. Carbon brushes were not used for 
high-speed commutators until about twenty years 
later, when they became possible. owing to improve- 
ments in carbons and brush holders and to hetter 
balance of the armatures. The construction of 
commutators with short segments connected by 
dovetailed rings was superseded about 1890 by the 
method of using steel rings shrunk on over mica 
insulation to hold the bars in position. It is curious 
that this great improvement, which constitutes 
probably the best way of making a_ high-speed 





18,000 R.P.M. DYNAMO 


commutator, was never patented, for Parsons, as 
a rule, took care to patent all his inventions. 

The bearings of all the early turbines and dynamos 
were made. flexible to enable the shafts to run without 
vibration, as before attaining their working speed 
two or even three critical speeds had sometimes to 
be passed through. The first type of bearing consisted 
of a bronze bush surrounded by a series of washers 
alternately fitting the bush and the pedestal. The 
bush was prevented from turning by a pin, and the 
washers were kept tightly in contact with each other 
by the pressure of a helical spring. The arrangement 
permitted the shaft both to align itself and to rotate 





about its centre of gravity, while the friction between 
the washers provided the necessary damping effect. 
The hearings worked perfectly, but in time the edges 
of the washers wore into the bush and the pedestal. 
In 1889 the design was modified by replacing the 
washers by three concentric tubes fitting loosely 
over the bush, the film of oil between the tubes 
giving the necessary damping effect. An ample oil 
supply was provided by a pump driven from the 
turbine spindle. These bearings continued in use 
for many years, until the increased size of machines 
and the better balance of the rotating parts rendered 
them unnecessary. Few better examples of Parsons’ 
intuition can be given than the fact that the propor- 
tions of his first turbo-dynamo, designed fifty-three 
years ago, when electrical knowledge was so rudi- 
mentary. could, so far as I know, be hardly improved 
upon to-day and certainly could not for more than a 
quarter of a century after the machine was 
constructed. 

The early turbo-dynamos were practically always 
simple shunt-wound machines, whose voltage was 
kept constant by an electrical governor which 
varied the speed as required. One of the troubles 
with these machines was the violent sparking which 
occurred at the commutator unless the brushes were 
shifted to suit the changes in load. To relieve the 
attendant of this duty an arrangement was devised 
to shift the brushes automatically. This was done 
by means of a steam cylinder having a spring-loaded 
piston which was acted upon by the steam pressure 
at the entrance to the first row of blading. Since 
this pressure is proportional to the load on the 
turbine, the position of the piston was therefore 
proportional to the load, and by connecting the 
piston to the brush gear the brushes were rocked 
backwards or forwards as required. The defect 
of the device was the time-lag in its action, which 
permitted a momentary violent sparking at the 
brushes when a large change of load oceurred. 

The next plan was to use a compensating winding 
to neutralise the armature reaction, and thus to rende1 
the shifting of the brushes unnecessary. The winding 
was connected in series with the armature, and was 
carried in slots cut in the pole faces. It extended 
sometimes round the whole circumference of the 
armature. The scheme worked perfectly well from 
an electrical point of view, but the leakage flux 
was so great that the ampere turns of the compensat- 
ing winding had to be two or three times as many 
as those of the armature; hence, the quantity of 
copper was excessive and there was also trouble with 
heating. Why interpoles, which were then coming 
into use, were never tried I do not know. 


Untpotar DyNaAMos. 

The Unipolar dynamo, as invented by Faraday 
in 1831, consisted of a plain copper dise rotating 
between the poles of a magnet, current being collected 
by means of two brushes, one rubbing on the rim 
of the dise and the other on the shaft. Parsons 
built a number of dynamos embodying the same 
principle, which, however, was applied in a some- 
what different manner. In his machines the rotor 
consisted of a soft iron shaft which passed through 
holes in the poles of a magnet. Certain portions 
of the shaft were covered with copper sleeves from 
which the current was collected by brushes. Some 
of these dynamos had two magnetic poles only, in 
which case the current was taken from between 
the poles and from the ends of the rotor. In another 
design the magnet had a central pole of one polarity 
and two side poles of the opposite polarity, current 
then being taken from the parts of the rotor between 
the poles. The latter arrangement had the advantage , 
of giving double the voltage of the other, but even 
so the maximum voltage was very low. The current, 
on the other hand, could be very large, so that the 
machines were suitable for electrolytic work, while 
their mechanical simplicity and the absence of any 
commutator were attractive features. 

The first unipolar dynamo constructed by Parsons 
was made about 1887, but no records of the design 
exist. In 1889 he built another, which proved itself 
capable of welding an iron bar in. in diameter. 
So far as I can recollect this machine had a rotor about 
3in. diameter, which ran at 12,000 to 18,000 r.p.m. 
Some years afterwards a unipolar dynamo, generating 
6000 amperes at 1-25 volts when driven at 1500 r.p.m.., 
was built at Heaton, and there was a further machine 
giving 10,000 amperes, 5 volts, at 4000 r.p.m., but 
the type fell into disuse owing to its limitations 
in respect of voltage and to the difficulties of collecting 
Jarge currents from the surface of the high-speed rotor. 

(To be continued.) 








ItLtomMinaTION IN DanGerous InpustRies.—In the 
course of a paper on industrial illumination before the 
Association of Supervising Electrical Engineers, Messrs. 
W. R. Stevens and 8S. Anderson dealt with cases where 
special non-standard fittings were needed. It was con- 
sidered by these gentlemen that for situations where 
explosive or inflammable materials are used, the so- 
called dust-tight and water-tight fittings are little 
better than ordinary open or enclosed types. It was 
suggested that such buildings should be floodlighted from 
the outside through windows in the walls or roof. It was 
pointed out, however, that as a result of high mounting 
and losses associated with projection through glazing, the 
coefficient of utilisation tends to be low. 
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(Continued from page 594, November 26th.) 


THe PaTERSON ENGINEERING COMPANY, LTD. 


NUMBER of products dealing with the purification 
4 and treatment of water supplies was shown on the 
stand taken at the Exhibition by the Paterson Engi- 
neering Company, Ltd., of Windsor House, Kingsway, 
London, W.C.2. We illustrate in Fig. 32 herewith a 
set of six eighteen-electrode ozone generators, such 
as are used for the sterilismg of water supplies. A 
demonstration of the operation of the apparatus was 
arranged on the stand. The apparatus comprises 
a number of horizontally disposed electrodes, each 
consisting of stainless steel tubes, which, in turn, are 





which face one another. In each mirror an aperture 
is formed. One of these apertures permits the passage 
of a light ray from a lamp of standard strength, whilst 
the other allows the interior of the reservoir to be 
viewed. On filling the instrument with the water or 
other liquid to be tested, and switching on the attached 
electric light, multiple reflections of the original 
light spot are obtained, these reflections being visible 
as a row of light spots on the mirror face opposite 
the inspection aperture. The number of such spots 
visible gives a measure of the turbidity of the fluid 
under examination. 

To obtain a reading of the turbidity it is only neces- 





altered within a range corresponding to a power 
consumption of from 80 to 250 watts. The motor 
works at a pressure of 37 volts A.C., and is therefore 
safe to handle. <A suitable transformer, with con- 
nections for four vibrators, can be supplied, or, 
alternatively, electric power can be supplied by a 
portable petrol engine-driven generating set. It 
is built with windings for a designed temperature 
rise of 70 deg. Cent., a special device permitting 
the free expansion of the motor shaft. The body is 
made from duralumin and the mechanism is claimed 
to be proof against damp. Lubrication is effected 
by means of a single greasing nipple situated on the 
control hand wheel. 

Various advantages are claimed for vibrated 
concrete. The strength is said to be increased 
from 15 to 20 per cent., and low water-cement ratios 
can be used, with consequent high density and low 
shrinkage during the hardening process. Shuttering 
can be filled better, even when heavy reinforcement 


is used. As a result of the drier mix that can be 


























FiG. 32—OZONE GENERATORS FOR WATER PURIFICATION—PATERSON 


supported in glass tubes, so that there is an annular 
space between them. Air is passed through the spaces 
and the contained oxygen is, in part, converted into 
ozone by means of a high-tension high-frequency 
electrical discharge. It is essential that the air used 
shall be dry, as otherwise oxides of nitrogen may be 
formed. For drying the air, an arrangement of desic- 
cators, using calcium chloride or other means of 
drying, can be adopted, or the air can be cooled and 
dried in a refrigerating machine. After being ozonised, 
the air is bubbled through the water to be treated or 
brought into intimate contact with the water by 
some other means, so that the ozone is dissolved in 
the water. 

A new and improved type of dry feeder, suitable 
for the measuring and application of such reagents 
as sulphate of alumina, hydrated lime, soda ash, 
activated carbon, and chalk, was also demonstrated. 
The apparatus is illustrated in Fig. 34. It can be 
operated by electric or water power, and can—with 
certain additional equipment—be used for auto- 
matically proportioning the dose of reagent to a 
varying flow of water or other liquid. As shown, the 
apparatus consists of a hopper wherein the reagent 
is placed. Underneath the hopper is a rotating table, 
the feed to the table being regulated by means of 
pivoted knife-like gates, which can be either manually 
or automatically controlled. The material is then fed 
to the vortex mixing arrangement, wherein a 
thorough mixing is effected with the flow of liquid. 

Another exhibit was the Chlorograph, an instru- 
ment which measures and records the amount. of 
gaseous chlorine added to water supplies. An instal- 
lation of Chlorographs is illustrated in the engraving, 
Fig. 33. It can be seen that the whole of the appa- 
ratus for the measurement and conversion of the 
chlorine into solution is contamed in a neat metal 
pedestal cabinet. The upper portion of the cabinet 
forms the casing for the recording unit. The chlorine 
gas is passed from a cylinder through the instrument, 
which continuously records the volume of chlorine 
gas on the revolving drum. ’ 

Water-testing equipment on view included the 
Aquascope for the determination of pH values, the 
Chloroscope for the determination of free or residual 
chlorine and a turbidity meter. The last named is 
an optical instrument which enables the clarity of 
water or other liquids to be determined. The firm 
states that the usual method of filling into a glass the 
to be examined and observing the depth at 
a platinum wire or other object becomes 


water 
which 


invisible is open to many objections. Briefly described, 
the apparatus consists of a rectangular water reservoir 
provided with a removable cover. On the longer sides 
are mounted two mirrors, the reflecting surfaces of 








sary to move a slider mounted on the cover until the 
but does not obscure the last visible 
A pointer fitted to this slider gives a 
on a scale. 


slide touches 
light spot. 

direct reading in degrees of turbidity 
The readings on the seale are standardised against 
finely divided silica suspended in doubly distilled 
water, a turbidity of one part per million representing 


approximately 100 miilion particles of silica of a 
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FiG. 34—DRY FEEDER—PATERSON 


diameter of 0-00001 em. per millilitre. The direct 
reading is obtained in degrees of turbidity, 7.e., 
milligrammes of silica per litre. 

THE LINER CONCRETE MACHINERY COMPANY. 

A wide range of concrete-mixing and placing 
machinery was on view on the stand taken by the 
Liner Concrete Machinery Company, of Glasshouse 
Bridge, City-road, Newcastle-upon-Tyne. One of 
the firm’s electric concrete vibrators, known as the 
** Altex,” is illustrated in the engraving, Fig. 35, 
herewith. This machine is fitted with a constant- 
speed, three-phase A.C. motor, running at 3000 r.p.m., 
which produces 6000 vibrations per minute. An 
interesting feature is that, by the operation of the 
control hand wheel, to be seen on the right of the 
illustration, the amplitude of vibration can be 
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RECORDING INSTRUMENTS—PATERSON 


used the shuttering can be moved earlier. The 
machine can be applied in several ways, such as 
fixing it to the outside of shuttering in order to vibrate 
the shuttermg. In the case of surface vibration of 
large areas of concrete, such as floor slabs, roads, 
&ec., the apparatus consists of a vibrating tamper 
or beam whereon are fixed one or more vibrators, 
according to the length of the tamper. Mass concrete 
vibration, for heavy foundations, dams, retaining 
walls, and so forth, can be effected by attaching a 
rod to the machine. A rod of cruciform 


spade or 
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FiG. 35—CONCRETE VIBRATOR—LINER 
section, which is dipped into the mass of concrete, 
can be supplied. 


EVERSHED AND VIGNOLES, LTD. 


On the stand taken by Evershed and Vignoles, Ltd., 
Acton-lane Works, Chiswick, London, W.4, were 
shown various applications of the ‘‘ Noflote ’’ con- 
trolling system for the automatic control of liquid 
levels. We have described this system in a pre- 
vious issue (February 19th, 1937). Briefly, it consists 
of two or more electrodes in the form of level rods 
which are connected through relays operating the 
switch of the starting gear for the pump or other 
motors. The equipment works from the A.C. mains, 
a transformer being used to isolate the operating 
circuit and reduce the pressure to 30 volts. The chief 
advantages claimed for the system are that no floats 
or moving parts are used and that no stilling pipes or 
guide tubes are required. 

An interesting application of the system is in con- 
nection with the larger sewage pumping stations, 
where the variation in sewage flow is so great as to 
make it necessary to install variable-speed pumps. 
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For example, in an installation having a range of 
five speeds, five ‘‘ Noflote”’ relays are arranged to 
close corresponding speed contactors as the water 
rises. 

A further application is in connection with the 
control of sluice gates. If it is required to maintain 
a constant level upstream, two relays and four elec- 
trodes are required for controlling the gate motor. 
Two electrodes control the lowering of the gate and 
the other two the raising of the gate. One electrode 
for each of the relay circuits is set at the normal water 
level and the two other electrodes set, for instance, fin. 
above and below the normal water level, the upstream 
level being controlled between these limits by the 
relays. A time relay and time switch are necessary 
with such an installation in order to allow the sluice 
gate motor to run for short periods of time, giving the 
excess water above the sluice time to flow out and 
preventing the gate from being opened excessively. 
The time intervals are governed largely by the con- 
ditions of the stream being controlled. 

By rearranging the electrode rods so that they are 
mounted on, and move with, the sluice gate, the gate 
opening can be made proportional to the head of 
water behind the sluice. Two of the rods are set at 
levels differing by, say, 1}in. The water can rise and 
fall within these limits without affecting the gate, 
but should it actually make contact with the upper 
rod or break contact with the lower rod, the motor 
will start to raise or lower the gate and the rods 
attached thereto. The gate will therefore follow up 
the rise and fall in the level of the upstream water 
within the prescribed tolerance of, say, 14in., which 
is to allow for surface disturbance. 


MILLARS’ MACHINERY COMPANY, Lb. 


We have in the past described most of the concrete 
inachinery which was exhibited on the stand of 
Millars’ Machinery Company, Ltd., Pinner’s Hall, 
Great Winchester-street, London, E.C.2, but there 
was something of a novelty in a portable saw bench. 

It has a saw 24in. in diameter and a bench measur- 
ing 48in. by 24in. It will take ripping cuts up to 
9in. deep of reasonable length with ease. The saw 
is driven by a horizontal cylinder petrol engine 
arranged under the table and driving through V 
belts. The engine may be a Petter of 6} H.P. or a 
twin-cylinder of 8 H.P., which is air cooled by means 
of a fan fixed on the crankshaft in a cowling. It has 
a B.T.H. high-tension waterproof magneto and a 
Solex carburetter. The framing is built up of steel 





Shovel.” The machine is mounted on a specially 
built lorry chassis, the power unit of which also 
provides the power for the operation of the excavating 
functions. 

Dealing first with the chassis, the engine fitted can 
be either a petrol engine or a Waukesha-Hesselman 
oil engine. The petrol engine is a six-cylinder unit, 
which develops 62 B.H.P. at 1800 r.p.m., or 48 B.H.P. 
at 1350 r.p.m., the shovel digging speed. The oil 
engine develops the same power at the same speeds. 
The firm states that very efficient air and oil filters 
are fitted to each engine. Of a construction which is 
very much heavier than lorry practice, the chassis 
frame is made from cross-braced steel channels, 12in. 
deep. Five forward speeds and reverse are provided 
by the gear-box. Power is transmitted to the road 
wheels through double-reduction rear axle gears, 
with fully floating axles mounted on Timken bearings. 
Lockheed hydraulic brakes are mounted on front and 
back wheels, with a vacuum operated mechanism. 
A mechanical emergency brake is provided on the 
drive shaft. The fuel tank is of 20 gallons capacity, 
which is said to be sufficient for eighteen hours’ shovel 
operation. 

Power for the turntable and shovel mechanism is 
obtained from the engine by means of a straight drive 
through a double dise engine clutch and the lorry 
gear-box to a power take-off gear placed at the rear of 
the main gear case. An interesting feature of the 
control gear is that all the main controls are grouped 
together and operated by means of “ finger-tip”’ air- 
controlled clutches. The turntable is cast in steel in 
one piece with the side frames, and is mounted on a 
centre pin of 6in. diameter. Turntable rollers, on 
both top and bottom of the circle gear track, are 
provided to take the stresses when the machine is 
in operation. These rollers—four in number—are 
6in. in diameter, with a face 2}in. wide, and are 
mounted on ball bearings, which are protected from 
dust and dirt. The turntable is revolved by means of 
bevel gears through a vertical shaft with a pinion 
engaging with internally cut teeth on the circle gear. 
A pressure lubrication system is used, with the driving 
gears running in an oil bath. 

Interchangeable brake bands are fitted to the crowd 
hoist and boom hoist. Although controlled by an 
air-operated friction disc, the boom hoist is addi- 
tionally provided with a clutch operating with a safety 
pawl and brake. The hoist shaft and drum assembly 
is standardised, so that no alteration is necessary 











Fics. 36 AND 37— SUPER - DuTY"’ 


sections, and is mounted on cast iron road wheels. 


The machine weighs 8 ewt. 
Biraw-Knox, Lrp. 


A road-making machine was shown on the stand 
of Blaw-Knox, Ltd., Clifton House, Euston-road, 
London, N.W.1. 

It is a portable concrete mixer mounted on crawler 
tracks or wide wheels, with a distributing skip running 
on a horizontal boom. This boom can be slewed 
through an angle of 180 deg., so that the machine can 
either work alongside its job or retreat as the work 
progresses. It has, of course, to be fed with raw 
materials, but apart from that no further labour is 
involved in placing the concrete. The output is 
about 88 square yards of 6in. slab per hour, and it is 
driven by a 20 H.P. petrol engine. The concrete is 
mixed in a drum 5lin. diameter by 38in. long, and 
the aggregate, &c., are hoisted into the mixer by a 
loader with a lip 72in. wide. The travelling gear gives 
a speed of 60ft. per minute, and the spreading boom 
and skip a radius of 15ft. The skip travels on the 
boom at a speed of 24$ft. per second. 


JoHN ALLEN AND Sons (Oxrorp), Lrp. 

The accompanying engravings, Figs. 36 and 37, 
illustrate one of the products of John Allen and Sons 
(Oxford), Ltd., of Cowley, Oxford, shown on the firm’s 
stand at the Exhibition, known as the ‘‘ Super-Duty 











proportion of the total flow, but registers the actual 
total on the dials of the instrument. Since there are 
no working parts in the main stream, wear on the 
mechanism is minimised. In order further to reduce 
the effects of wear, the body and the venturi lining of 
the meter are constructed of gun-metal. It is claimed 
that the loss of head through the instrument is small 
and that the discharge capacity of the meter is high 
compared with its size. Made in 1}in. and 2in. sizes, 
the overall length of the meters is only 7jin. The 
small size is accurate, according to the makers, within 
2 per cent. at a flow of 250 gallons per hour, while it 
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Fic. 38—* VENTURI - PROPORTIONAL "* METER—KENT 
will discharge 2500 gallons per hour under a head of 
10ft. Similarly, the large-size instrument is claimed 
to be accurate within 2 per cent. at 400 gallons per 
hour and to discharge 4000 gallons per hour under a 
head of 10ft. The meter is simple to install and is 
compact. It has screwed ends with caps and liners, 
unless otherwise required. 


RANSOMES AND Rapier, Lip. 


A large number of interesting exhibits were to be 
seen on the stand taken by Ransomes and Rapier, 






when changing over from shovel to crane work. Ltd., of Ipswich, including excavators, concrete 
A Operating Radius 20-0" 
B Dumping Height Approx, 13°-6" =e 
C Approx.Clearance %Cu.Yd.Buchet 8-0" X 
D Casting Distance Approx. 7-0" 
E Digging Depth with Std.Cables-Approx. 15- 0° 
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The shovel boom is a cylindrical seamless steel 
tube, of 10}in. diameter and 15ft. 3in. long, as also 
is the dipper stick, which is 4}in. diameter and 
10ft. 6in. long. Dipper capacity is $ cubic yard, 
while the dragline and grab capacity of the machine 
is 3 cubic yard. The line engraving, Fig. 37, illus- 
trates the machine as used for dragline work. The 
firm claims that it is not necessary to fit a special jib 
or boom for skimmer scoop work. The bucket is 
operated by racks and:can be forced into the work, 
thus ensuring a more fully loaded bucket at each 
operation and allowing for cutting a reasonably level 
bottom. A skimmer scoop can, however, be supplied. 
The tail swing of the machine is only 5ft. 6in.—a con- 
sideration when operating in a limited space. 


GEORGE KENT, Lip. 


A number of instruments suitable for recording and 
measuring water and gas flows were shown on the 
stand taken by George Kent, Ltd., of Luton. Most 
of these instruments, such as the ‘* Multelec ’’ con- 
troller, the ‘‘ Ring Balance ” recorder, Kent venturi 
meters, and others, have been recently described in 
these columns. 

An instrument shown for the first time, however, 
is illustrated in Fig. 38 herewith. It is known as a 
‘ Venturi-Proportional ’’ meter and consists of a 
miniature venturi tube, on which is mounted a 
turbine-driven meter. This meter measures a definite 








SHOVEL ARRANGED AS AN EXCAVATOR AND AS A DRAGLINE—ALLEN 


mixing plants, brick crushers, concrete pumps, oil 
engine-driven locomotives, cranes, and water pumps. 
The firm is, of course, well known for its excavators. 
The % cubic yard machine was the one chosen for 
exhibition. This excavator has a four-purpose equip- 
ment, which converts it to act alternatively as a 
shovel, trencher, skimmer, or a crane without the use of 
extra parts. The change from one equipment to 
another is obtained by a simple rearrangement of the 
bucket pulleys and pins and can be carried out in the 
field in less than an hour. The same machine, with a 
long welded steel boom, is similarly interchangeable 
to become a dragline excavator, a grab, or a crane. 
Several types are available. The machine may be 
mounted on its own caterpillar crawlers, on road 
wheels or rail wheels, or supplied for lorry mounting. 
The general design of Ransomes and Rapier excavators 
is so familiar that there is no need to do more than 
mention a few details. The crawler belts are made of 
high-grade cast steel, connected by hard steel pins. 
They are adjusted at both ends by screws in tension, 
and only two large nuts at each corner require to be 
moved for the purpose. Between the large driving 
sprockets and idler rollers enough small rollers are 
fitted to support each crawler pad and prevent the 
buckling which sometimes occurs and offers so much 
resistance to travel. Either a Fordson petrol-paraffin 
engine, an oil engine, or an electric motor can be 
installed to drive the excavator, and the firm strongly 
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recommends the fitting of a * fluid” coupling, claim- 
ing that it gives greater output, easier control, and 
reduced wear to an extent which fully justifies the 
extra cost. The concrete mixer shown by the firm 
was the smallest of its rotaries. This machine has a 
capacity of 7 cubic feet unmixed and 5 cubic feet 
mixed batch with an approximate daily output of 
65 cubic yards. It is driven by a 5 H.P. petrol engine. 
Interesting points which we noticed in examining the 
plant were the use of rubber-tired drum rollers, 
intended to reduce the noise of operation and the 
steep discharge angle of the skip. Reference should 
also be made to the self-priming water pump exhibited, 
the construction of which is shown diagrammatically 
in Fig. 39. The impeller is of the open-side type with 
three blades of a shape designed to pass large solids. 
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Fis. 39—SELF-PRIMING PUMP 


The two diagrams illustrate the manner in which the 
pump primes itself. When the pump is started the 
water contained within it circulates within the casing 
and issues at high velocity through the open priming 
port A. The jet entrains the air and carries it into 
the suction eye of the impeller, whence it is delivered 
into the discharge pipe. Vacuum is thus created in 
the suction pipe and the water is drawn up. A check 
valve B holds the prime in the suction pipe when the 
pump is not operating. As soon as water is drawn in 
the check valve B is held open wide and the blade C is 
forced upwards by the rush of water from the impeller, 
thus shutting off the priming port A. This pump is 
usually mounted on two large-diameter steel wheels, 
together with a 6 B.H.P. air-cooled petrol-paraftin 
engine, which has a fuel consumption of about 
$ gallon per hour. The output of the pump varies in 
accordance with the suction head and discharge head. 
With Sft. suction and 90ft. total head the 3in. size 
gives 55 gallons per minute and with 20ft. total head 
304 gallons per minute. With 25ft. suction and the 
same total heads it gives 46 and 142 gallons per 
minute respectively. Some idea of the compactness 
of the whole unit is given by the following figures : 

Length, 3ft. lin.; height, 3ft. 6in.; width, 2ft. 3in.; 
weight, 475 lb. These figures apply to the 3in. size. 


THE SHEEPBRIDGE COAL AND IRON COMPANY, 
Lrp. 


A complete stone crushing and screening plant 
mounted on a standard lorry chassis was exhibited 
by the Sheepbridge Coal and Iron Company, Ltd., of 
Bush House, Aldwych, London, W.C.2. Although 
intended for demonstration purposes, this portable 
plant was complete in itself and comprised a Kennedy 
gearless gyratory crusher, stone elevators, and a 
Kennedy vibrating screen, together with a self-con- 
tained electric generating set. 

The accompanying engraving, Fig. 40, shows a 
section through a Kennedy ball bearing gearless short- 
shaft standard crusher. These machines are made in 
no fewer than twenty-two sizes and are capable of 
crushing large stone at rates ranging from 4 ton to 
2800 tons per hour, the largest size requiring a 
200-250 H.P. electric motor. The crusher consists of 
a two-armed spider cast in one piece with a ring which 
rests on and is securely bolted to the top shell. 
Suspended at its point of least gyration is a short main 
shaft, to which is attached an automatic self-locking 
crushing head. The top shell is lined with either 
chilled steel or manganese steel sectional concaves. 
A lower shell, resting on timber, stone, or concrete 
foundations, forms a base for the machine and 
supports the upper shell. A bottom plate is so 
arranged that it can be lowered for inspection and 
repairs. Within the bottom plate is formed a cylin- 
drical cavity which acts as a reservoir for oil, in which 
the working parts run submerged. In the bottom 
plate is fitted the sleeve which carries a ball and socket 
excentric. A spout with a removable lining is 
arranged so as to discharge the stone at an angle of 
about 40 deg. to an elevator or bin. 

Oil is provided for the crusher through a filter. It 


flows under the action of gravity through the excentric 
bearings and ball races and is taken upward between 








the pulley and the bottom plate sleeve by centrifugal 
force. It discharges over an oil ring into an annular 
oil tank, whence it is lifted by means of a pump, 
which is mounted on an angle section under the 
crusher. The crusher and the pump start simul- 
taneously and the filtered oil is discharged through the 
moving parts. It is claimed that the ball and socket 
arrangement for the excentric, together with the 
efficient lubrication system and absence of gearing, 
result in greatly increased output and saving in power 
consumption. 

The crusher exhibited was very similar in con- 
struction to that shown in Fig. 40, but was of a 
smaller type, intended for fine crushing. The shaft 
and head can, however, be suspended on springs in 
cages drawn together with tie rods, with an adjusting 
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IN PRIMING AND PRIMED CONDITION—RANSOMES 


nut on top of the spring cages. In this way damage 
to the shaft caused by tramp steel, such as pieces of 
drill bits, is avoided by allowing the crushing head to 
be forced downward against the action of the springs. 
An interesting feature with regard to maintenance 
costs is that the concaves, or steel rings forming the 
neck where the actual crushing takes place, are 
reversible. Therefore, if one end of the concaves is 
worn the top shell can be reversed and the other end 
put in use, without resetting the concaves. When 
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FiG. 40—GYRATORY STONE CRUSHER—SHEEPBRIDGE 


both ends of the concave become worn the wide key 
section can be taken out and replaced by a narrow 
one, thus securing two more periods of wear from the 
same set of concaves. 

OTHER EXHIBITS. 

Electroflo Meters Company, Ltd., of Abbey-road, 
Park Royal, London, N.W.10, had an exhibit com- 
prising electrical and mechanical Venturi and orifice 
meters for the measurement of water and sewage in 
closed conduits, weir meters and Venturi flume 
meters for open channel flow measurement ; electrical 
and mechanical ring balance meters for the measure- 
ment of air and gas at low velocities, e.g., in diffused 
air sewage treatment processes, sludge gas, &c.; 





automatic regulators for flow, pressure, temperature, 
speed and ratio control; self-contained and remote 
reading gas analysers ; suction and pressure gauges ; 
single and multi-point indicating and recording 
pyrometers and thermometers; depth gauges for 
reservoirs, tanks, streams, &c. 

The Ingersoll-Rand Company, Ltd., of 165, Queen 
Victoria-street, London, E.C.4, showed four air 
compressors, one driven by a petrol engine, another 
of a larger size driven by a Waukesha-Hesselman 
low-compression oil engine, both of the two-stage, 
air-cooled type. Another was a small set intended 
for quarrying work and driven by a 15 H.P. electric 
motor, and the fourth a stationary two-stage com- 
pressor for belt driving or direct connection. All 
these compressors are fitted with valves of the 
Channel type. The company also showed a variety 
of tools and other appliances. 

Cuprinol, Ltd., of Great Westminster House, 
Horseferry-road, London, S.W.1, demonstrated the 
efficiency of their preparation in protecting timber 
from decay and dry rot. This material is not a 
derivative of coal tar and can be painted over. It 
is also equally applicable to canvas and other textiles. 

Turners Asbestos Cement Company, a branch 
of Turner and Newall, Ltd., had specimens of their 
Everite asbestos-cement pressure pipes, which are 
claimed to be permanently immune from corrosion, 
internal incrustation, and electrolytic action, together 
with appropriate jointing materials. There were 
also rain-water pipes of a somewhat sunilar nature. 

Morris Motors, Ltd., Cowley, Oxford. The con- 
struction of the internal combustion engines made 
by the Morris Company is so well known that it is 
unnecessary to describe them in detail here. It is 
sufficient to give a list of the engines exhibited. There 
were, for instance, samples of the 6-10 H.P. parattin 
industrial engine without fan, fitted with clutch 
and reducing gear and a complete flexible coupling 
without governor ; the 11-18 H.P. paraffin industrial 
engine, with tropical head fan and water pump, air 
cleaner, side starting gear, clutch, and reducing 
gear, but without governor; the 20-40 H.P. paraftin 
industrial engine, fitted with clutch, with fan and 
cast iron coupling, without governor ; the 6-12 H.P. 
petrol industrial engine of the non-clutch type with 
governor, mounted in a channel iron and angle 
framework, complete with petrol tank, radiator, 
complete exhaust system and silencer, &c.; the 
12-24 H.P. petrol industrial engine of the non-clutch 
type, with governor, mounted in standard framework ; 
and the 24-48 H.P. petrol industrial engine of the 
non-clutch type, with governor, mounted in standard 
framework. 

Dennis Brothers, Ltd., of Guildford, had several 
road vehicles suitable for municipal work, which 
have already been described in THE ENGINEER. 
They included a refuse colleetor which is used in 
conjunction with four containers, each of 14 cubic 
yard capacity that are hoisted on board by a cable 
and winch ; a side-loading refuse collector ; a moving 
floor collector, and a 700-gallon gully emptier, which 
can also be used for street watering, &c. 

F. Perkins, Ltd., of Peterborough, had a wide 
variety of oil engines, ranging from a six-cylinder 
Panther which will give 66 H.P. continuousl) 
at 2000 r.p.m., and can be run up to 2250 r.p.m., to 
a Kohler-Perkins 11-kW generating set, and a pump- 
ing plant driven by a Wolf engine capable of raising 
1450 gallons of water a minute against a head of 40ft. 

The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2, had an imposing 
display of electric lamps suitable for street lighting, 
including those of the Osram tungsten filament type 
and Osira high-pressure mercury vapour electric 
discharge lamps. They included a new type of 
lantern specially designed to house a_ horizontal 
burning Osira lamp, without the use of the magnetic 
deflector which has been necessary in the past. The 
range of Osram and Osira lamps for street and 
industrial lighting purposes includes a new type of 
discharge lamp, incorporating fluorescent powders. 
The object of these powders is to correct the deficiency 
in red rays and to enable an ilumination more 
nearly corresponding to daylight to be obtained. 
The Siemens and General Electric Railway Signals 
Company, Ltd., exhibited a model road signal lay-out 
on which actual traffic conditions can be set up by 
the operation of the miniature road detectors. The 
model operates in conjunction with a full-size 
“ autoflex ’’ controller, being of a type usually 
supplied for three-phase operation. 

The Dunlop Rubber Company, Ltd., had a number 
of exhibits which would be readily associated with 
the name, such as pneumatic tires, conveyor belts, 
driving bands, hose, knee boots, &c. 
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A New THames Gasworks Cotirer.—The new 2500- 
ton collier “* Wimbledon,” built by the Burntisland Ship- 
building Company for the Wandsworth and District Gas 
Company, was launched on Wednesday, December Ist. 
The new collier will be the largest vessel to navigate the 
upper reaches of the Thames, in the course of which 
seventeen low bridges have to be negotiated. The ship is 
propelled by triple-expansion engines and has a length of 
250ft. For the purpose of bridge navigation the upper 
structure is so designed that only the funnel and stokehold 
ventilators require to be hinged, whilst the foremast 
telescopes into a tube and the mainmast hinges down. 
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The Ackermann Steering. 


By ©. F. DENDY MARSHALL, M.A. 
In order to deflect a vehicle on four wheels from a 
straight course, it is necessary for one pair of the 
wheels to be capable of being turned out of alignment 
with the other pair. For this purpose the swivelling fore- 
carriage held the field for centuries. The name of the 
benefactor of mankind who first invented it has been lost 
in oblivion. It does not appear to have been known to 
the Romans; and this state of affairs is probably the 
principal reason for their roads being so straight. 

The only other possible solution of the problem is to 
have the front axle fixed and turn the wheels on independ- 
ent pivots. 

Probably the majority of people, if asked what were 
the most essential inventions which make the modern 
motor car possible, would reply without hesitation ‘* the 
petrol engine and the pneumatic tire.” This statement 
would not be quite accurate, because, first, there can be 
no doubt that if Daimler had never lived, by this time we 
should have been riding about in the most exquisite steam 
cars; and, secondly, besides the tires, there is another 
component which is equally indispensable for the speedy 
locomotion of to-day, namely, the Ackermann steering. 
If we were to be deprived of it, about 20 miles an hour 
would be the utmost limit of safety. 

For this admirable invention we have to thank a carriage 
builder named George Lankensperger, of Munich, who 
constructed a number of carriages on this principle, one 
of the earliest being built in February, 1816, for the King 
of Bavaria. 

Doubtless, there was a Bavarian patent. A British one, 
No. 4214, was taken out in 1818 (as a *‘ communication 
from abroad”) by Rudolph Ackermann, the publisher, 
to whom we owe so many magnificently illustrated books. 
| have recently acquired a copy of a pamphlet he published 
to advertise the invention, dated 1818 on the wrapper, 
bat on the title-page 1819. It contains some nice litho- 
graphic illustrations, one of which is reproduced here. 

He has sometimes been assumed to the inventor, but 
this mistake is corrected by the first words of the preface, 
thus: ‘It may be necessary to observe why this Patent, 
being the invention of Mr. Lankensperger of Munich, is 
taken out in my name.” (In the patent specification the 
name of the inventor is spelt ‘* Lenkenberger”; but 
the pamphlet is more likely to be correct.) 

As can be seen, the connecting-rod is behind the axle. 
The horse pulled from a short pole which was pivoted on 
the centre of the axle, and projected behind to engage with 
the connecting-rod, so that he operated a kind of tiller. 

An interesting point is that the arms which turn the 
wheels are curved, giving the same effect as if they were 
inclined inwards, and causing the inner wheel on a curve to 
turn more sharply than the outer one, showing that the 
principle was thoroughly understood, and supplying all 
that is required to-day. It is true that this arrangement 
does not give a mathematically correct solution of the 
problem, but an approximate one only. More complex 
systems have been proposed, which are better in theory, 
but in theory only, and they have never come into use. 

The principal of the advantages pointed out are that 





failure. On the other hand, when the revival of mechanical 
road locomotion came about, the Ackermann steering was 
almost universally adopted, only a very few of the earliest 
petrol vehicles being constructed with swivelling fore- 
carriages, and none of those that were at all successful. 








Extensions at an Electrical Works 
Power Station. 


To meet the increased power demand at their Chelms- 
ford works, Crompton-Parkinson, Ltd., have installed a 
new generating set, consisting of a Crossley Premier 
550 H.P. horizontal oil engine coupled to a Crompton 
240-volt, 400-kW, single-bearing generator, pressure 
charged, with a Keith Blackman blower brought into 
operation when the load exceeds 75 per cent. of the rated 


value. The speed of the engine is 273 r.p.m. A 35 H.P. 





Ir may with some show of reason be claimed that 
electrical engineering, in the modern acceptation of the 
term, was born in 1877. Up to that date electrical science, 
outside the laboratory, had received only one important 
practical application, namely, for the purposes of tele- 
graphy. It had in that respect made great strides by the 
year named. In our issue of December 7th, 1877, we read 
that there were then in existence in the world 63,989 miles 
of submarine telegraph cable. More than half that mileage 
was accounted for by the property of two companies, the 
Anglo-American Company, with 12,315 miles, and the 
Eastern Telegraph Company, with 21,883 miles. In the 
same issue, however, other facts were recorded, which, as 
we now can see, pointed to the application of electricity 
to purposes other than land and marine telegraphy. We 
reported that in Paris electric fire alarms were being 
installed in conspicuous positions and that upon the glass 

















400-KW SINGLE-BEARING GENERATOR AND HORIZONTAL OIL ENGINE 


Crompton shunt-wound motor running at 2250 r.p.m. 
drives the blower, which supplies 1550 cubic feet of air 
per minute at a pressure of 4-5in. of mercury. As the 
illustration shows, the complete unit comprising engine, 
generator, and blower, is compactly arranged, and all parts 
are accessible. The D.C. generator is one of Crompton- 
Parkinson’s new range of pedestal bearing machines, 
developed in collaboration with leading engine makers in 
this country. A feature often of considerable importance 
when new plant has to be installed in an existing building 
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ACKERMANN STEERING FOR A CARRIAGE OF 


the front wheels can be made larger, as they no longer 
have to pass under anything; there is far less liability to 
upset on a sharp turn; and it is much easier to get out 
of ruts. Ackermann is very bitter against the conservat- 
ism of the majority of carriage builders. But in spite of 
what he says, the invention seems to have had quite a fair 
trial, as one gathers that some twenty carriages had been 
built in England with his axle, and at least as many on the 
Continent, previously to the publication of the pamphlet. 
Probably the reasons that it failed to come into use were 
that it was an unnecessary refinement at the speeds of 
horse carriages ; that it was more difficult to make than 
the old arrangement; there seems to be no reason why it 
should have been much more expensive, but it is obviously 
easier to make a strong job of an axle in one piece running 
straight through than ot one composed of three separate 
parts; and, the old bée noire of inventors, that people 
disliked new fangled ideas. 

It is curious that not one of the steam carriages produced 
in the attempts to establish mechanical locomotion on 
the road between 1820 and 1840 utilised the invention. 
[t can hardly have been so soon forgotten, and one can 
only assume that it was considered at that time to be a 
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is that the overall length is reduced to a minimum. The 
single pedestal bearing is self-oiled by two lubricating 
rings. It is said that the weight of the heaviest fly-wheel 
encountered in practice can be supported without an out- 
board bearing at the engine end. The construction is 
claimed to be of considerable assistance when the engine 
makers desire a greater proportion of the fly-wheel weight 
to be taken on the generator bearing. A contributory 
factor to this result is the extra large diameter of the 
shaft, with its flange forged integral with it to form the 
half coupling, an arrangement which ensures minimum 
shaft deflection and very low stresses. The design of the 
generator brush gear is another point to which the makers 
call attention. The brush holders can be removed indi- 
vidually from their respective brush arms and during 
inspection the radial pressure springs are automatically 
released. 








TURKISH SHIPYARDS.—It is reported that the Turkish 
Government is to rebuild and improve the shipyards at 
the Golden Horn. 





of one of these alarms being broken information regarding 
an outbreak could be sent to the nearest fire station. The 
telephone seems to us to-day to be a natural and almost 
inevitable development of the electric telegraph. To our 
fathers and grandfathers, however, it undoubtedly came 
as a surprise and as something portending a future for 
electricity far beyond what they had commonly assigned 
to it. With the arrival of Graham Bell in this country in 
the late summer of 1877 public interest in the telephone 
grew rapidly. In the issue we have named we read that 
many people had been unable to obtain admission to 
Bell’s lecture the previous week at the Royal Society of 
Arts and that at the request of the Council he had con- 
sented to repeat it on December 19th. The hope was 
expressed that those who had heard the first lecture would 
refrain from attending the second. The practical applica- 
tion of the telephone kept pace with the public’s interest 
in it. An experiment had recently been carried out by 
the Submarine Telegraph Company on telephonic com- 
munication between Britain and France, by means of the 
cable, 21}? miles long, connecting Dover and Calais. We 
reported that although three other adjacent wires were 
busy at the time every word during the test was heard 
distinctly. The British Post Office had, it was further 
stated, concluded a contract by which it had adopted the 
Bell telephone as part of its telegraphic system. In 
Germany the telephone had already succeeded the tele- 
graph as a means of communication between the General 
Post Office in Berlin and the General Telegraph Office, 
and, with some reserve, we reported that Prince Bismarck 
was employing it for communication between his office in 
Berlin and his home in Pomerania, a distance of 230 miles. 
In another paragraph we read of the application of the 
telephone in mines and, in connection therewith, of a 
suggestion for the development of a loud-speaking tele- 
phone.... In actual fact the birth of electrical engineer- 
ing may be associated with the development of the electric 
light rather than with that of the telephone. In 1877 
electric lighting was a subject of almost as much popular 
interest as the telephone. In the issue named we published 
the third of a series of articles in which we sought to 
explain the scientific principles of the new form of illumina- 
tion. In this third article we got down to the root of the 
subject, the root from which so many branches were later 
to grow, namely, the construction and action of dynamos. 
The machines which we described were of the permanent 
magnet type. The final article of the series was devoted 
to a description of the Gramme machine, which, in France 
at least, was superseding all other designs. 








Tuer Port or Huti.—At the annual meeting of the Hull 
Chamber of Commerce and Shipping, the chairman, Mr. 
W. Fenton, said that the port was handicapped by the 
shortage of dock space and lack of up-to-date facilities. 
The improvements required would cost about three million 
pounds. One of Mr. Fenton’s suggestions was that traders 
and the railway company might get together and organise 
a scheme under which small additional charges could be 
made to cover interest and sinking fund payments on the 
expenditure incurred in improvements by the railway com- 
pany. Another way would be for the traders to take over 
the docks and form a dock trust on the same lines as at 
other ports. Major W. H. Carver, a director of the London 
and North-Eastern Railway Company, spoke of improve- 
ments made during the past year and indicated that other 
improvements were being considered. 
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Marconi School of Wireless Communication 


+> 


ECOGNISING the necessity of providing some form 

, of tuition to initiate those joining the staff of the 
Marconi Company in the special application of electrical 
theory to wireless communication, a school was started 
by the company at Frinton in 1901. In 1904 it was 
moved to Chelmsford in order that students might supple- 
ment their theoretical tuition with experience at the 
Marconi works. The facilities of the school were also 
placed at the disposal of the company’s clients in this 
country and abroad so that engineers about to take charge 
of Marconi equipment might acquire the necessary 
training to enable them to do so. The rapid response to 
this offer from clients in all quarters clearly indicated that 





addition to the laboratories, there is a small workshop. 
When some experience has been gained with experi- 
mental circuits the student is introduced to high-precision 
wireless measurements in the standards room. Measure- 
ments of impedance, attenuation, selectivity, fidelity, 
and overall gain are made on broadcast receivers of several 
makes. The actual measurement of frequency of any 
broadcast station within a wide range can be obtained. 
The frequency measuring equipment in this department 
enables the frequency of a radiated wave to be measured 
with a minimum accuracy of 1 part in 100,000 over a 
frequency range of 150 to 15,000 kilocycles. The stability 
of the master oscillator driving this apparatus can be 





approximately 14 kW at pressures from 400 to 3000 volts. 
A third rectifier has a three-phase half-wave circuit supply - 
ing up to 5000 volts at 5kW. A fourth has a single-phase 
full-wave supply and gives 500 to 1500 volts at a maximum 
of 0-45 kW; and a fifth with another single-phase, full- 
wave supply, delivers 14 kW at 1000 to 3000 volts. 

At one end of the building is a long-wave transmitter, 
composed of a number of units mounted in a frame. These 
units provide facilities for experimental circuit arrange- 
ments, covering simple self-oscillator and driven cir- 
cuits, and various modulation systems may be mounted 
up as desired. 

An ultra-short-wave transmitter is built in a brass 
framework to provide screening and protection, but is 
readily accessible for experimental work. It consists of 
two C.A.T. 13 valves in a push-pull oscillator circuit, and 
normally operates on a wavelength in the region of 5 m., 
on an artificial load coupled to the cireuit by a short 
concentric tube feeder. 

The short-wave transmitter situated beside “the ultra- 
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GENERAL WORKSHOP 


the scheme met a long-felt want, and to cope with the 
extension of the school curriculum involved, additional 
accommodation was provided for the students. In 1920 
a suitable building, grounds, and residential accommoda- 
tion were acquired, and from that date onwards officers 
from the wireless services of many countries have been 
sent to the college to take a special course of tuition in 
wireless telegraphy and telephony. 

In 1936 a new school building was erected. Designed 
on modern lines and equipped with the latest apparatus, 
it has, among other departments, experimental, research, 
and standard laboratories, a lecture theatre, and offices. 
With the completion of the new building the syllabus 
was redrafted to include special courses of instruction 
on subjects which could not be adequately dealt with 
in the general course. Private students are accepted 
at the school, always provided they have qualified by 
graduation elsewhere or by passing an entrance examina- 
tion to show that they have reached that standard in 
their theoretical studies which is necessary to enable them 
to benefit by the advanced course of study which the 
college provides. 

The main general experimental laboratory is used 
for a wide range of light current experimental work, 
such as the analysis of valve characteristics, the examina- 
tion of wave forms, the investigation of small oscillators, 
simple measurements of circuit constants, and preliminary 
receiving experiments. The laboratory is_ therefore 
equipped with A.C. and D.C. power supplies at various 
voltages, and there is a large stock of components, such 
as transformers, resistances, condensers, induction coils, 
and potentiometers. Indicating and other instruments 
range from the precision type for obtaining valve charac- 
teristics to the more compact form for circuit use. There 
is a cathode ray equipment and a mechanical synthesising 


machine for the investigation of wave forms. In 























checked against standard time signals, and a radio 
receiver covering the range of wavelengths likely to be 
encountered in practice enables an incoming signal 


frequency to be compared with the standard. 

There are two standard signal generators covering 
frequency bands from 100 kilocycles per second to 25 
megacycles per second, and 10 kilocycles per second to 
45 megacycles per second for wireless receiver measurements. 

A modulated test oscillator covering a range of 100 
kilocycles per second to 25 megacycles per second is 
particularly useful for check testing radio frequency 
circuits. Among other equipment is a visual frequency 
response measuring apparatus with which selectivity 
curves of circuits tuned to any frequency from 100 kilo- 
cycles per second to 1500 kilocycles per second can be 
obtained. The instrument consists of a frequency 
wobbler and a special output circuit, which gives the 
selectivity curve of the test circuit in decibels on a cathode 
ray oscillograph. 

The broadcast receivers range from a simple straight 
receiver covering only medium and long-wave bands to 
the more complicated superheterodyne receiver with auto- 
matic volume control and noise suppression. The short- 
wave ranges extend to the television frequencies. There 
is elaborate apparatus for low-frequency measurements. 

In the vacuum laboratory the student is given instruc- 
tion in the elements of glass blowing, and provided he 
shows sufficient skill in this he receives practice in the 
mounting of electrode assemblies in simple valves. In 
the transmitter building a central power supply system 
and switchboard provide five separate high-tension supplies 
for the various transmitters. One rectifier has a single- 
phase input and gives full-wave rectified and smoothed 
H.T. at controllable voltages between 4000 and 10,000. 
The maximum power output is in the neighbourhood of 
2kW. Another rectifier has a similar circuit and supplies 





TRANSMITTING BUILDING 


short-wave circuit consists of a master oscillatur-power 
amplifier combination employing a Hartley oscillator, 
using a single MT 12 valve driving two valves of the 
same kind in a push-pull neutralised amplifier circuit. 
This set is also built in a framework, giving adequate 
accessibility of all the components and affording a certain 
degree of screening. The normal power input of the 
amplifier is in the neighbourhood of 4 kW, and the wave- 
length is approximately 20 m. The transmitter is used to 
provide general instruction in short-wave transmitter 
technique, and as a source of high-frequency power for 
the various feeder and short-wave aerial experiments. 

A crystal-controlled drive unit consists of a conven 
tional quartz controlled oscillator, followed by two stages 
of frequency multiplication, and the second size is 
designed to utilise two valves in push-pull or parallel. 
With this apparatus a simple crystal oven is used to 
demonstrate the temperature coefficient of quartz crystals. 

A separate telephony laboratory contains a complete 
modern telephone terminal equipment, together with 
speech inversion apparatus for training customers’ repre- 
sentatives who have had telegraphy but not telephony 
experience. Built by the students, the equipment is 
designed so that the various parts can easily be adjusted 
and by means of additional gear frequency response and 
characteristics of every part of the circuit can be obtained 
without difficulty. In a room adjacent to this building 
direction-finding apparatus is housed to enable students 
to gain first-hand knowledge of D.F. calibration, to obtain 
practice in taking bearings, and for the study of night 
effect. Various forms of aerials and feeders are always 
under test for frequency, attenuation, radiation, and 
phase distortion and correction in the college grounds. 
The Principal of the College is Mr. H. M. Dowsett, and the 
superintendent of instruction, Mr. A. W. Ladner. Four 
views of the school are reproduced. 
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Development of Hull Form of 


Merchant Vessels.* 
By G. 8. BAKER, D.Sc. 
(Continued from page 609.) 

Srream Linge anp WavE THEORY. 


THE science of hydrodynamics, as affecting ship form, 
had its birth about the middle of this century, and it is 
interesting to trace the building up of the basic ideas on 
ship form from this period. John Scott Russell, William 
Froude, and W. J. M. Rankine were all born in the period 
1808 to 1820. Each of these contributed his own part to 
the laying of the foundations of our present knowledge. 

John Scott Russell started his wave experiments in 
1833 and presented his reports to the British Association 
from 1833 to 1837. It was in 1834"* that he first mentioned 
his wave-line theory for the development of ship forms. 
His view was that the natural tendency of a ship was to 
form a wave crest at each end and a hollow amidships, 
and he adjusted his cross sections to fit such a wave by 





since the end of the bow is given a calculated sharpness, 
instead of one arrived at by guesswork. Rankine quotes 
tests made on two steamers, the “‘ Admiral,’’ having water 
lines complete trochoids, i.¢e., with entrance and stern 
angles nil; and the “ Lancefield,” in which the lines were 
trochoids to the point of inflection, and straight from there 
to the bow, where the angle was 13-5 deg. His formula 
for resistance gave the correct result in both cases, despite 
the discontinuity of flow at the bow. The argument was 
one to show that his method was preferable, but leaves one 
in doubt as to the value of starting his level lines at the 
point Q in particular. One may see here a want of appre- 
ciation of the concept of stream tubes as distinct from 
stream lines, but it was a method which met with some 
success, and paved the way for better efforts. Rankine 
also dealt*! with the question of the energy lost in divergent 
waves and gave a theory of propeller blade action which 
was still taught in my youth. 


FRrRoupDE’s Work. 


W. Froude’s experimental work began about 1856 with 
an inquiry into the rolling of ships, and later on he com- 
menced experiments with models to determine their 








oni! & ae 
CG 0) /e + ee 
at Naak ata ES EEF had nat hi a ad ce 
by b, b 
Ss ee Pee ae) See 
a? _ Me les --— cet 1 | ape Ble 

| at eet: acca fs me 
A.P. 9 8 7 6 5 q 8 2 1 FP. 0 
“Tre EnGinger” R 

Fic. 10-—L.W.L. by Scott Russell Method. 


filling the hollow and fining at the crests. He still regarded 
the ’midship section area as a means of measuring the 
resistance. He appreciated the importance of skin 
friction, but states that the amount of skin resistance can 
be taken as measured by the ’midship section area, as is 
the remaining resistance. In this connection he mentions 
that a good smooth copper surface can be taken as having 
a resistance of 1 lb. per square foot at 10 knots, and a 
** common iron ship ”’ as much as 2 lb. 

In his “ Naval Architecture ’’ published in 1865 he 
proceeds to find the L.W.L. for a ship in the following way. 
He divides the length into ten parts, the entrance taking 
six, the run four parts. On the half breadth, describe a 
circle of diameter equal to the half beam. Divide the 
forward semi-circle into six, and the after semi-circle into 
four equal parts. In Fig. 10 draw the horizontal lines 
from the six points on the’semi-circle to the points 6, 5, 
4, 3, 2, 1; this gives the entrance L.W.L. For the run 
proceed by drawing horizontal lines through a, 6, ¢ to 
the points a,, b,, c,. Now extend the line cc, by the 
amount cn, the line bb, by bn, &c., to get the points 
Cy, b,, 4,. This gives the L.W.L. in the run. Such an 
entrance is very sharp, and the author states “ the way I 
use, is to draw the bow to a few feet longer than I intend 
to retain, then to cut off the excessive length to leave the 
right length with an ordinate of a few inches at the bow 
for the stem thickness.” This he calls the ‘‘ corrected 
water line of the bow.” 

The next most important line of the hull form according 
to Russell is the buttock at quarter beam, which he curves 
asa ‘ ea wave,” i.e., a cycloid, so pulled out or compressed 
to pass through the correct points on the ’midship section 
and on the L.W.L. determined as above. The other water 
lines of the entrance should be as near as possible similar 
to the L.W.L., and those in the run to deviate rapidly 
from the load line to give an increasing fineness towards 
the keel. He advocates cutting up the fore foot for one- 
sixth the length, * to ease steerage and to keep the fore 
foot from damage,” and to follow the buttocks. His 
comments on the contour of the stem are interesting. 
After saying that it should harmonise with the buttocks 
and take its shape accordingly, he adds ‘*‘ men who hesitate 
to give the stem a decided character, express their 
imbecility by leaving it perpendicular.” 

Professor Stokes published his paper’ on “‘ The Steady 
Motion of an Incompressible Fluid’ in 1842, and Dr. 
Rankine based his own work on “* Plane Water Lines *’?° 
on this paper. Rankine gave methods of (a) constructing 
the flow lines or stream lines in two dimensions around 
various bodies of oval form, and (b) calculating the 
pressures and velocities in these stream lines. Based 
upon these he devised a method of constructing ship water 
lines. This was rather lengthy, but essentially he made 
his lines the same as portions of the stream lines around 
various Ovals with long axes up stream. These portions 
were so taken that they represented lissoneoids, or lines 
of minimum change of velocity, for flow around ovals of 
varying excentricity, the portion chosen being that 
between the line of minimum velocity and the ’midship 
section of the oval. Such a lissoneoid curve is shown in 
Fig. lla, the part chosen being from Q to P, the half 
beam of the water line being P M. Fuller or leaner lines 
were obtained by using more circular or longer ovals 
respectively, to make a series of level lines as shown. Two 
trochoids of the same beam as P 3 are also shown in Fig. 
11s, one much longer than the length desired. It will be 
seen that Rankine’s form is very near Russells, but is 
fuller and with definite angularity at the end. Rankine’s 
claim was (1) that since there was an abrupt change in 
the flow at the bow, the loss here would be a minimum if 
he started his bow line at the point of minimum gliding for 
an oval, and (2) since all waves owed their origin to changes 
of pressure, a form in which these changes were most 
gradual would give minimum wave formation, and the 
velocity of rubbing would be a minimum. He realised 
that the flow at the stern might be along buttock lines, 
and suggested the use of lissoneoid curves for buttocks in 
such cases. 

The method is a distinct improvement on Russell's, 





* The Sixth Andrew Laing Lecture. 
Institution of Engineers and Shipbuilders. 

18“ Mechanism of Waves,” Brit. Assoc., 1834. 

19 Trans., Cambridge Phil. Soc. 

90 Trans., Inst. N.A., 1863. 
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resistance. In this lecture we are concerned with the work 
of Froude only so far as it affects the development of ship 
form, and this commenced about 1871, when he developed 
and proved by the ‘‘ Greyhound ” tests, the general prin- 
ciple of separating skin friction from the total resistance, 
applying the “‘ law of comparison ”’ only to the remainder 
—the residuary resistance—and not to the whole of it, as 
had been previously suggested. One further advance 
due to W. Froude was his theory, based upon experi- 
mental results, that the wave-making resistance of a hull 
was due, first to the generation of a separate wave system 
at each end of the form, and second to the manner in which 
the train of waves made by the bow mixed.with those 
created at the stern. This theory was published in 1877, 
and previous to this Froude himself ** had held the com- 





hollow ends to the lines. Experiments with these two 
types were made in smooth and rough water and the results 
published** by Froude in 1905. Ultimately a ship was 
built with straight line ends, despite the results obtained 
in the tank, and was half a knot slower than the com- 
panion hull built in accordance with the tank findings, and 
with no better sea performance. 

The obvious value of the work done by Froude in the 
design of naval ships led to the desire for similar guidance 
with merchant ships. By 1910 four firms in this country 
had built tanks for their own guidance, and in that year 
the National Tank was opened to carry out research work 
on ship form and for the advancement of the science of 
naval architecture. Of the data then available in con- 
nection with ship form, apart from Froude’s series, the 
best was that of D. W. Taylor, mainly for fine forms, but 
with one set of tests for full forms. Generally, however, 
such data were so limited that the goodness or badness 
of a merchant ship’s lines could not be assessed. 


MopEerRN THEORIES AND DEVELOPMENTS. 


About this same time*® Havelock commenced his work 
on wave theory, and this has proceeded side by side with 
experimental and calculation work at various tanks, and 
with similar theoretical work by Wigley, Weinblum, 
Hogner, and all this has led to a mere abstract theory being 
brought into line with actual ship work. We now have a 
clear idea of the causes of wave making, and their relative 
importance, and how to vary their incidence. The general 
theory*® as left by W. Froude, has been modified by 
replacing his “stern” system by one beginning with a 
hollow along the after body, as well as a crest at or just 
aft the stern, and with an additional possible wave hollow 
arising from the shoulder of the entrance. In addition, 
the speeds at which wave resistance will be a maximum 
or minimum can now be accurately forecast,’ and a large 
yolume of methodical data in regard to hull form of all 
types has been made available—in part by the work of the 
National Tank. 

But one of the greatest and almost insuperable diffi- 
culties in developing the form of a hull of any fullness from 
wave theory alone is the fact that this theory ignores the 
effect of the frictional eddy belt, and secondly that at low 
speeds the resistance arising from the latter is far more 
important than that due to wave making. For example, 
any wave theory demands that even with a prismatic 
coefficient of 0-78 a huli should have a very fine bow angle 
for minimum wave making ; but for low friction and form 
resistance on such a form a full entrance angle and easy 
curvature along the body is necessary. Fig. 12 (page 642) 
shows the primary curves of areas of sections and L.W.L. for 
two hulls of the same displacement. The after body is the 
same for both, the fore body of one is formed for low wave 
making at the bow, the other has been developed from 
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monly accepted theory of wave making as already 
described in connection with Russell. 

On his death, his work was continued by his son, R. E. 
Froude, to whom we owe the first set of data** dealing with 
methodical changes in the form of hulls. It was R 
Froude who stressed the importance of the curve of cross 
section areas and shape of L.W.L. as the major factors 
in hull resistance, and he laid down the general rule that 
moderately U-shaped sections were good for the fore body 
and V-shaped sections for the after body. Froude’s work 
was largely confined to very fine forms, and in the course 
of time it became obvious that some modification was 





tank tests for low resistance. The particulars of these two 
hulls and one variant, together with their © values 
expressed for a 400ft. ship, are given in Table VI. Until 
wave making was important the first hull lost by its high 
form resistance. These contending requirements form the 
important reason for the increasing use of experiment 
tanks in settling hull forms, and modern improvements 
depend mainly upon the proper recognition of the relative 
importance of these things. 

Several developments have occurred in hull form during 
this century. The cruiser stern, adopted on naval ships 
because of its advantage in reducing wave making at high 
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The curves Liss. 1, 2, 3 are constructed as above, with ovals of varying values of L A and AO. 


Trochoid a has too 


great length, to be snubbed back to A, giving a fuller W.L. with less sharp end. 


FIG. 118 —Grouped Lissoneoids as Ship’s Level Lines with Varying Midship Ordinate. 


vessels could be applied to merchantmen. This led to a 
revival of doubt as tu the value of experiments with 
models, particuleziy in smooth water, which ultimately 
found voice in a discussion on the value of two different 
types of hull for cruiser forms—those with straight line 
ends advocated by Admiral Fitzgerald, and those with 





21 “* Manual of Applied Mechanics ” (1858) and Trans., Inst. 
N.A., 1862, in which he shows that a wave can be of any finite 
height and still remain a trochoid. 

22‘* Fundamental Principles of the Resistance of Ships,” 
Royal Inst., 1876. 

33 ““ Some Results of Model Experiments,” Trans., Inst. N.A., 
1904. 





ships. Experiments in the National Tank in 1912 showed 
its value in reducing eddy making. The form of stern is 
usually one with fine V-shaped cross sections—the fuller 
type has no hydrodynamic value, and leads to trouble in 
cracked plates and loose rivets. 

Another change is the return of the forward slanting 


’ 





24° Model Experiments on Hollow versus Straight Lines,’ 
Trans. Inst. N.A., 1905. 

5 Proc., Roy. Soc., A. 1908, 1909, 1913, &e. 

°6 R. E. Froude’s “ statical wave ”’ concept as the “ forcive ™ 
of Thompson (*‘ Ship Resistance,’” Greenock Phil. Soc., 1894) 
was correct in substance, but its practieal implications were not 
visualised. 

27 “* Ship Design,” by the author. 
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stem. This was the normal thing in all ships up to about 
1860, when some discussion*® of its merits began. Scott 
Russell’s opinion has already been quoted. It is clear that 
builders did not like long extensions forward carrying 
heavy weight without support. E. J. Reed, about 1875, 
was using a rearward slanting stem, and the U-shaped 


bow sections advocated by Froude involved a_near- 


Taste VI.—Comparison of Models of Full Form. 


Normal type, and one for low wave making at the bow. 
Dimensions : 400ft.=51- 2ft. (amidships = 23 - 9ft.). 


Hull. Normal. Fine bow forms. 
Augie of entrance, <agioce 30 15 8 
Prismatic coefficient— 
After body =<... ... 0 0.5...) O° T4l 0-741 0-741 
Total* ... 0-778 0-778 0-774 
Prismatic coefficient: ‘based on | 
maximum section... 0-778 0-700 0-694 
Mid. sec. coefficient* asdf teeta eee 0-99 0-99 




















Speed in knots 
(P) value. te 400ft. ahi. c vaine for 400ft. ship. 
0- 36 8-5 0-570 » “0-650 0-67 o 
0-40 9-45 0-580 0-645 0-660 
0-44 10-4 | 0-600 0-650 0-660 
0-48 11-3 0-615 0-675 0-665 
0-52 12-3 0-645 0-695 0-670 
0-56 13-2 0-700 0-720 0-680 
0-60 14-2 0-770 0-730 0-710 





* Based on the area of section at mid length, é.e., ignoring 
entrance bulge. The increase of beam at the bulge is 15 per 
cent., the increase of cross section area is 12 per cent. over that 
at amidships. 

perpendicular stem. Experience has shown that although 
a slanting stem has no value in itself,*® with a full entrance 





is the increase in speed consequent upon the great advance 
in the development of power. Quite apart from the 
improvement in the steam reciprocating engine, the high- 
revolution oil engine and turbines have come into their 
own. It might almost be said that these have led to the 
development of special forms of ships such as the flying 
boats and planing vessels, and without the turbine the 
modern high-speed liner would not be possible. The 
effect of power upon hull and speed can be seen from 
Table VII. The ** Great Eastern ” and the ‘‘ Mauretania ” 
are of not very different dimensions, yet with a hull 
only 12 per cent. longer and heavier the latter ship was 
able to develop a speed 2-9 times that of the “ Great 
Eastern,”’ the engines being so improved as to give an 
increase of sixteen times the power. Even with the 
power of the paddles and screw engines added together 
(8200 I.H.P.) the speed of the ‘‘ Great Eastern ”’ was only 
13 knots, or one-half that of the ‘‘ Mauretania.” All 
parallel body in the latter has been swept away, and 
the stern lines finished with long and flattish buttocks 
terminating on a form of stern specially designed to carry 
the steering gear below water. In any modern ship of 
this type this would be replaced by a long cruiser stern 
with V-shaped cross sections, and the bow contour 
would be raked aft towards the keel, with an angle of 
entrance depending on the speed desired. 


PossIBILITIES OF THE FUTURE. 


I venture to end my lecture by looking into the future 
to see what will be the next development. Assuming 
that our engineers continue their progress in the develop- 
ment of power on less and less weight, it is not difficult 
to work out what will be required for an Atlantic liner to 
do 35 and 40 knots on regular service. This has been 
done and the approximate dimensions and power for the 
purpose are given in Table VII, against the figures for the 
** Mauretania.”” The bow angle in both cases is reduced 
to fine limits for low wave making, the length and fullness 
arranged so that there is still a little margin of speed 
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A is a normal hull form, B is shaped for low wave making in fore-body. 


FIG. 12—Curves of Area of Cross Sections and L.W.L. for Two Comparative Forms. 


it is one means by which the pressure system at the bow 
can be distributed. Allied with this is the rounding of 
the stem above water. This has been used by one firm 
—Alfred Holt’s—for many years, and has recently been 
used by the National Tank to secure that, while retaining 
V cross sections to the bow, the upper deck lines shall 
have low fore and aft angles to meet any sea, but without 
abnormal slant of stem. 

One other change which is only just beginning is the 
attempt to arrange the superstructures of hulls to avoid 
air resistance. In America at least one ship has been 
built with a continuous surface over the whole of the 
upper works. The general lines which must be followed 
have been made clear, and the value of grouping together 
and stepping back superimposed structures, and rounding 


TaBLeE VII.—Power, Speed, and Ship Dimensions. 








| | | 
Ee . Maure- | 35-knot | 40-knot 
| Eastern.”| tania.” | ship. | ship. 
- —— jE | —— | — a —_——__— — 
Date... ... ... ..| 1958 | 1907 | — = 
Length, feet | 680 |760(b.p.)| 1,230 1,365 
| on l.w.l. | 774 Lw.l.| (b-p.) | (b-p.) 
Breadth, feet... ...| 82-5 87-8 | 123 | 130 
Draught, loaded, ft. 30-0 31-3 | 36-5 | 39-0 
(trial) j 
Displacement, tons 27,384 | 35,396 | 88,000 111,000 
Midship section co- | | 
efficient | 0-89 | 0-96 | 0-95 0-95 
Block coefficient ...| 0-566 0-59 | 0-537 | 0-558 
Length of— \ H | | 
Entrance, feet 330 380 615 685 
Parallel body, feet | | 120 — — —_ 
Run, feet 230 } 380 | 615 680 
Angle of entrance, | 
degrees... 7-0 96 | 65 | 7-0 
8 ee ae 4,800* | — | — | _ 
ie one aoe —_ | 70,500 | 279,0007 | 500,000t 
Rey. per minute 38 | 190 | — | - 
Speed in knots 9-0 |; 26-0 | 35 | 40 
(trial) | (trial) (service) | (service) 


* With single screw, 24- Oft. diaineter ; with ‘twe oO paddle 
wheels of 54ft. diameter at 10-75 r.p.m. and 3400 I.H. P., speed 
was 7-25 knots. 

+ Contains an allowance of 15 per cent. for weather, above 
measured mile results. 

t Power estimated from a © of 0-73 for ship. 


off corners, has been demonstrated; but to be really 
effective radical changes in design will be necessary. 
A mild sweep to the front of a bridge has little or on 
value, and the forward curling lip given to the bridge 
front in some cases is a distinctly retrograde step in this 
respect. 

The most influential change of this century, however, 





1860, and ‘*‘ Naval Seience,”’ 


*8 Grantham, Trans., Inst. N.A., 
187 

29 The advantage which it has in steering can be obtained 
equally well by a moderate cut up of the heel of the stem. 





before the bow and stern-wave systems combine to give 
bad wave making, and the use of a long cruiser stern 
would add to this margin. Unlike the previous example 
of the cargo vessel, shown in Fig. 10, wave making receives 
major consideration in settling proportions and dimen- 
sions for these vessels, the easy curvature necessary 
for low wave making at ends and shoulders of the form 
automatically entails minimum skin friction. The supply 
of water to the screw can be ensured by experimental 
methods, which have been tried and checked in practice. 
Such forms as these will bring their own problems, mainly 
connected with the propellers—research on some phases 
of the marine propeller has so far not been commenced— 
but they should not be insuperable. 

It will be seen that for the 35-knot ship the displace- 
ment is roughly 2-5 times, the power approximately 
4-0 times, and the length 1-6 times that of the 
** Mauretania.” For 40 knots the length required is 
double that of the ‘‘ Great Eastern.” Although 500,000 
S.H.P. in one ship may sound a great deal now, when 
Andrew Laing made the turbines of the “ Mauretania ” 
the power then involved seemed enormous, and I am sure 
that there are enough men following in his footsteps to 
make this a feasible proposition within the lifetime of 
many of you listening. There I must leave the subject ; 
prophecy is an uneasy subject to one whose life work 
has been mainly exploring and pushing onwards the 
boundaries of our knowledge. 








Vagaries of Internal Combustion.* 


By J. SMALL, D.Sc., Ph.D. 

THE internal combustion engine as we know it to-day, in 
its many forms, may well be regarded as a monument of 
engineering achievement. It embodies the skill, the energy 
and the patience of numberless workers who in the course 
of the short but remarkable history of the engine’s develop- 
ment have overcome such a host of difficulties as cannot 
be conceived. Every branch of technical science has 
contributed to the building up of this reliable and efficient 
power generating machine. And there is yet no relaxing 
of effort to improve its performance and extend its scope. 
The refinement of the engine goes on without ceasing and 
entails the examining of factors and influences which 
formerly were regarded as only of secondary importance 
or as of no practical interest at all. Among these are some 
of the things affecting combustion in the cylinder. It is 
the author’s intention, as the title of the paper implies, to 
confine it to a consideration of the characteristics of the 
combustion process and some matters related to it. 

Contrast of Types of Engine.—Any internal combustion 
engine may be placed in one of two well-known classes, 





* Institution of Engineers and Shipbuilders in Scotland, 
November 2nd, 1937. 





namely, (a) that in which the fuel is in more or less homo- 
geneous admixture with air previous to compression of the 
charge ; and (6) that in which the fuel is introduced into 
the air only towards the end of compression. The gas, 
petrol, and paraffin engines of class (a) are in marked con- 
trast to the compression-ignition engine of class (b), but 
there are sufficient differences among them to merit brief 
consideration. 

In the simple gas engine, owing to the combined action 
of diffusion and turbulence, it may reasonably be supposed 
that at all points in the combustion space before ignition 
takes place the composition of the charge is almost exactly 
the same. Shortly after the spark takes place a regular 
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FiG. 1——Out-of-phase Diagrams from Gas Engine Running at 

200r.p.m. The Crank Angle Scale Refers to the Upper Boundary 
of the Diagram. 


wave of flame spreads outwards from the spark gap with 
a speed which depends on the temperature, density, and 
composition of the charge. The belief that even under 
normal running conditions *‘ late burning ”’ or a lingering 
combustion goes on in remote corners of the combustion 
space has, of late years, met with little support. When 
the engine has run until conditions are steady, with fixed 
air-gas ratio and ignition setting, it might well be expected 
that combustion should proceed in exactly the same 
manner in successive cycles. But it does not. 

The gas engine from which the ‘ out-of-phase” dia- 
grams of Fig. 1 were taken has the spark electrodes carried 
down into the combustion space so that the spark gap 
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Fic. 2—Farnboro Indicator Diagram from Petrol Engine 
Running at 1600 r.p.m. 


is placed as nearly as possible at the centre of the charge. 
Hit-and-miss governing keeps the speed at 200 r.p.m 
With quite a normal air-gas ratio the combustion stage 
varies from cycle to cycle in such a way that the explosion 
curves spread themselves over at least 6 deg. of crank 
angle, representing a time variation of 0-005 sec. Even 
so, it is understood that this is excellent consistency for 
a gas engine. The diagram in Fig. 2 was obtained by 
means of a Farnborough indicator from No. 6 cylinder of a 
petrol engine running at 1600 r.p.m. Although the 
points in the combustion stage of the diagram are dispersed 
over 26 deg. of crank angle and present an appearance of 
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Fic. 3—Farnboro Indicator Diagram of Compression-Ignition 
Engine Running at 1200 r.p.m. 


marked inconsistency, the time interval represented by 
this angle is 0-0027 sec.; that is to say, almost half the 
time variation of the combustion in the gas engine. This 
might well seem astonishing when it is remembered that 
the liquid fuel which the petrol engine is using cannot be 
so effectively mixed with the air of the charge as the gas 
in a gas engine. Nevertheless, excessive irregularity of 
the combustion stage makes for rough running and means 
are adopted for reducing it to a practical minimum. It is 
significant that Figs. 1 and 2 represent conditions in 
spark ignition engines. When we turn to the Farnborough 
diagram of a compression-ignition engine running at 
1200 r.p.m. we find that the combustion stage repeats 
itself with the most pleasing consistency. From Fig. 3 
it is clear that the time variation in the combustion from 
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cycle to cycle under steady load is quite negligible. This 
almost seems contrary to the fact that it is more difficult 
to obtain complete combustion in the compression-ignition 
oil engine than it is in the spark ignition engine. But 
the initiation of combustion is influenced by a combination 
of factors different from that which controls the spread of 
combustion. 

Homogeneity of the Charge in Spark Ignition Engines.—If 
perfect uniformity of the mixture is of importance in 
obtaining regularity of ignition, then the gas engine is at a 
singular advantage. In the petrol engine it is doubtful 
whether at any time the distribution of the fuel throughout 
the combustion air approaches a state of homogeneity. 
It is likely that even as late in the cycle as the passing of 
the spark a considerable amount of liquid petro] in the 
form of scattered particles is present in the clearance space. 
The uneven distribution of these and their variable weight 
in successive cycles might well be expected to give rise to 
the irregular combustion that has been noted. Yet there 
is evidence that by making the spark take place very 
early in a petrol engine—so early that the power delivered 
is much less than the maximum—more regular com- 
bustion can be obtained. At such early ignition there will 
be more than the normal amount of liquid petrol present. 
The effect of greatly advancing the spark also in a gas 
engine seems to improve the regularity of combustion, as 
reference to Fig. 4 will show. Here a large number of 
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diagrams are superimposed and a comparatively narrow 
band of combustion curves is obtained. On the right of 
Fig. 4 is a record taken on a slowly rotating drum of the 
maximum pressures in successive cycles. This emphasises 
the regularity of the behaviour of the engine. 

In this record it will be noticed that there is a ‘‘ missed 
cycle ” due to the operation of the governor. After such 
an idle cycle the charge contains more than the usual 
amount of oxygen due to the thorough scavenging from 
the cylinder of the burnt gases of the previous combustion. 
Yet the following explosion exhibits a pressure decidedly 
lower than the normal. This takes place after every idle 
cycle. The most likely reason for the low explosion 
pressure is the low temperature at the beginning of 
compression. 

Vaporisation in the Petrol Engine.—To what extent 
is the petrol vaporised when it enters an engine ? Some 
fundamental considerations are involved in answering 
this question. When particles of a volatile liquid are dis- 
persed throughout a mass of air, evaporation goes on at 
a relatively low rate until 
equilibrium is reached, when 
the vapour in the air has a 
partial pressure equal to the 
vapour pressure of the liquid. 
The vapour formed under 
such conditions may or may 
not provide by itself a com- 
bustible mixture with the 
air. But in the engine the 
time available is not sufficient 
to allow the fluids to reach 
equilibrium. Thermal eqyili- 
brium could only be main- 
tained by the rapid flow of 
heat from the surroundings 
to supply the latent heat of 
evaporation. Such evapora- 
tion as does take place in 
the induction system results 
in a cooling of the fluids. 
The corresponding drop in 
vapour pressure tends to 
slow down the rate of 
vaporisation. 

The author injected a spray 
of high-grade petrol from a 
jet into an uprising air stream 
in a vertical duct of 2in. 
square section, as diagram- 
matically represented in Fig. 
5. The air-petrol ratio was 
maintained at a value similar 
to that in an engine. A special sampling pipe designed 
to leave liquid particles behind was inserted into the 
channel at a distance of 27in. above the jet. The gaseous 
sample drawn from the sampling pipe was found on test 
to contain so little petrol vapour that its presence could 
not be detected. Even when the air was preheated to 
50 deg. Cent. no more than a trace—not measurable 
by precise methods of gas analysis—could be observed. 
Systematic measurements were made of the rates of 
evaporation from a fresh sample of petrol, and from 
samples obtained by driving off the lighter fractions, 
when air at atmospheric temperature was blown along 
the liquid surface at certain speeds. The curve given in 
Fig. 6 is deduced from the results of these tests. If it is 
imagined that the fresh sample of petrol is spread in an 
even film, 1 gr. per square metre, over a flat surface, and 
air at 16 deg. Cent. is blown across it at, say, 12 m. per 
second, the curve shows that this very thin film (its 
thickness would be only 0-000054in.) takes 1-1 sec. to 
evaporate completely although half of it is gone in 0- 13 see. 
The curve in Fig. 7 applies to the evaporation of a similar 
film in still air, and shows that under such conditions 
13-5 sec. would be required for complete evaporation. 

Thus vaporisation is more rapid when the petrol has 
been deposited on a surface, as on the sides of the induction 
passages, along which the air passes to the engine at 
high velocity. The air-borne particles of petrol have 
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little velocity relatively to the air, and thus even the 
preheating of the air with the aim of accelerating evapora- 
tion from such particles is much less effective than 
“ hot-spotting ” in the induction. 

From these tests it is possible to deduce that in the 
induction manifold of a cold engine the vaporised petrol 
represents less than | per cent. of the total mixture. It 
is not possible to determine the amount evaporated during 
compression, but, as the time available is short and there is 
little motion of the air relatively to the petrol, it may be 
confidently assumed that a considerable proportion of the 
fuel in the cylinder at the time of ignition is in the liquid 
form. 

The accumulation of vapour obtained in practice 
before starting an engine, by the process of flooding the 
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Fic. 6—T'imes Required for Evaporating Petrol Films in an 
Air Current. Film Density Assumed to be 1 gr. per Square 
Metre; Air Temperature 16 deg. Cent. 


induction passages, is swept away in the first stroke 
or two. Thus if, as is widely believed, a high degree of 
vaporisation were essential to ignition, it might scarcely 
be possible to get a petrol engine going at all. Ignition 
may, and no doubt in a cold engine does, commence from 
a liquid particle which comes within the high temperature 
range of the spark. After all, particles of solid fuel float- 
ing in air may be ignited by a spark, and in that event 
vaporisation, if it takes place, can commence only at the 
passing of the spark. There is strong eviderice that in the 
oil engine ignition starts from the fuel in its liquid phase, 
and does not depend on the proportion vaporised. 
Characteristics of the Ignition and Combustion Process.— 
It has long been known that the ignition process, whether 
in the gas, the petrol, or the oil engine, begins with a 
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period of apparent inactivity, during which such chemical 
changes as are taking place do not perceptibly affect the 
pressure in the cylinder. This period, which is measured 
from the instant the spark passes, or from the instant the 
injection commences, is called the “‘ delay period,”’ and its 
duration is referred to as the ignition lag. It is well illus- 
trated from the gas engine by Fig. 8, in which the out-of- 
phase indicator diagrams for three different settings of the 
spark and the photographic records of the luminous period 
are combined. The air-gas ratio is the same for all the 
diagrams. The records of the luminous period were 
obtained in the following way. A small glass window was 
fitted to the end of the cylinder at the axis, and the spark 
gap was aligned with it. A small aperture allowed a beam 
of light from the window to be focused on a photographic 
film which was carried on an oscillating drum driven by 
the same reduction gearing as drove the indicator. In 





Fig. 8 there are three exposures for each setting of the 
spark and the image of the spark is clearly seen in each 
instance. It is clear that after the spark passes there is 
a@ non-luminous period during which no pressure effect is 
visible. Thereafter the charge flashes into a flame and 
combustion spreads rapidly. 

On the whole, the intensity of the luminosity in a given 
cycle is a maximum where the maximum pressure or the 
maximum average temperature falls, and the lysht has 
its greatest intensity when the maximum pressure falls 
at the dead centre or before it. It is obvious from the 
diasram that the mere altering of the spark advance angle 
can change the duration of the luminous period. It follows 
that while the first appearance of the luminous condition 
may indicate the initiation of combustion, the continu- 
ance of the luminosity is not evidence of a prolongation 
of that condition of chemical activity which we think of 
as “‘combustion.”” Rather is it an effect of temperature, 
for the earlier the spark, the longer is a high temperature 
maintained in the cylinder because of the compression work 
done on the heated charge. The quality of the light from 
the engine as judged by the eye is that of a white incan- 
descence, except when the mixture of fuel and air is weak, 
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Fic. 8—Records of Pressure and of the Luminous Period in a 
Gas Engine at Different Spark Advance Angles. Speed 
200 r.p.m. 


and then it is a transparent blue-white. The luminous 
charge is far from having the properties of a full radiator, 
for the intensity of the red radiation is much below that 
of a full radiator at the same temperature. Reference to 
the pressure curves and the light records of Fig. 8 shows 
clearly that after a prolonged luminous stage the tempera- 
ture at a given point on the expansion line is less than when 
the luminous interval is shorter. An excessively advanced 
spark is associated with a greater loss of heat to the jacket, 
but a smaller loss of heat to the exhaust. 

Detonation.—Over a period of many years engineers 
have studied the subject of detonation. The smooth 
running of an engine depends on there not being too great 
a rate of increase in pressure in the cylinder during 
combustion. Ifit is too great, detonation and “‘ knocking ”’ 
are the result. It is one of the outstanding anomalies 
of internal combustion that this distressing fault 
becomes acute in the petrol engine with fuels that 
burn too readily, and in the oil engine with fuels that do 
not burn readily enough. In the petrol engine, if com- 
bustion proceeds too rapidly that portion of the charge 
which is first ignited causes a compression and heating of 
the part which still remains unburnt. If the rate of heat- 
ing of this unburnt part exceeds a certain value, it does 
not wait for the flame to traverse it, but ignites all at once 
with explosive violence. The petrols especially prone 
to this behaviour are those that exhibit a short ignition lag. 

In the compression-ignition engine the period of injec- 
tion generally exceeds the ignition lag, except at light 
loads. After the injection valve opens a stream of oil 
particles is projected into the hot high-pressure air and 
continues during the period of ignition delay. If the con- 
ditions are such that there is a long delay period, com- 
bustion does not start until a considerable mass of oil has 
entered the cylinder—and then all this fuel is burned with 
great rapidity. A heavy “ knock ”’ may result. If, on the 
other hand, the combustion develops early, its immediate 
effect is felt by only a small amount of fuel, and the 
remainder of the charge is consumed as it enters the com- 
bustion space. In such circumstances the rate of rise in 
pressure is not excessive. 

Ignition Quality—The ignition lag depends on the 
operating conditions and on the nature of the fuel. Fuels 
are now being graded according to their “ ignition quality.” 
With petrol this is denoted by the ‘“‘ octane number,” 
which means the percentage by volume of iso-octane in 
a mixture of iso-octane and heptane which can be used in 
a standard engine, under given conditions, without 
detonation up to the same compression ratio as the given 
fuel. As a criterion of the ignition quality of fuel oil, it 
has been suggested that the ‘‘ cetene number ”’ be used. 
This is defined as the volumetric percentage of cetene 
in a blend of cetene and «-methyl naphthalene which shows 
the same ignition delay as the fuel when tested under the 
same conditions. There is great variety in the methods 
that have been used to determine these numbers. 

Ignition Lag and Ignition Temperature.—The ignition 
lag of a fuel and its tendency to detonate are closely asso- 
ciated with its spontaneous ignition temperature. This 
may be defined as the lowest temperature at which the 
fuel, when heated in contact with oxygen or air, will 
ignite. There are several methods of measuring this. 
The fuel and air may be passed through an electrically 
heated tube and the temperature noted at which products 
of combustion begin to appear at the outlet end of the 
tube. Again, the fuel-air mixture may be adiabatically 
compressed in a cylinder, the minimum temperature of 
compression required to cause ignition being noted. A 
third method consists in slowly heating a crucible into 
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which from time to time a drop of fuel is allowed to fall until 
ignition is obtained. These three methods give different 
results, but in general they range different fuels in the 
same order. 

Judged by any of these tests, petrol is more difficult to 
ignite than the oils used in Diesel engines. This may seem 
at first to be contrary to experience, but it is due to its 
volatility and the tendency of its vapour to form an 
explosive mixture with air that petrol is dangerously 
inflammable. In the petrol engine precombustion con- 
ditions in the cylinder must not be such as are favourable 
to spontaneous ignition ; in the oil engine the conditions 
at the point of injection can exceed the minimum necessary 
for ignition to any extent within practical limits. As a 
rule, the heavier the molecule the lower is the spon- 
taneous ignition temperature. Thus the paraffins are more 
easily ignited than the members of the aromatic series, 
one of which, benzene, has a molecule of unequalled 
stability. This imparts to it a high anti-knock value as a 
fuel for spark ignition engines. 

Detonation, Dopes, and the Nuclear Theory.—Although 
the manner in which detonation occurs in petrol engines 
has long been explained to the engineer’s satisfaction, there 
is yet no unanimity as to why the addition of so small a 
proportion as one part by volume of ethyl dope (consisting 
of lead-tetraethyl and ethylene bromide) to a thousand 
parts of petrol should enable the useful compression ratio to 
be raised by about 15 percent. Callendar’s nuclear theory 
has the virtue not so much of explaining detonation, as of 
explaining a detonation which yields so readily to such 
treatment. He postulated the presence in the combustion 
space, when the spark passes, of a number of liquid drops 
consisting of the non-volatile fractions of the petrol. These 
are the fractions of low spontaneous ignition temperature 
that give rise to detonation. The dope is retained only in 
these liquid drops and is thus in a sufficient state of con- 
centration to exercise its inhibitory influence on their 
ignition. In support of his view that liquid drops remained 
in the cylinder at the end of compression, Callendar 
pointed out that certain hydrocarbons, in the liquid- 
vapour phase, when compressed adiabatically suffer 
condensation of the vapour. This is in contrast to the case 
of wet steam which becomes less wet when adiabatically 
compressed. He argued that therefore during compression 
in the engine, hydrocarbons which have this property 
would at least have their evaporation prevented. This 
reasoning is not valid for, while a pure hydrocarbon may 
have the property Callendar refers to, the same hydro- 
carbon, when mixed with its combustion air and allowed 
time to find its thermal equilibrium, forms a binary fluid 
which in general becomes drier and passes beyond the dew- 
point under adiabatic compression. In Fig. 9 the curve a 
applies to the hydrocarbon, and it is clear that a vertical 
line drawn to represent an adiabatic compression will 
terminate in a point of greater wetness than that in which 
it began. But a similar line drawn across curve 6, which 
applies to the mixture of air and fuel, terminates in the dry 
region. 

It has already been shown that the process of evaporat- 
ing the petrol is a slow one. There is not enough time to 
attain thermal equilibrium and that is no doubt sufficient 
explanation of the presence of liquid particles in the 
cylinder towards the end of the compression stroke. 

It has been reported that detonation has been obtained 
in an engine using a completely vaporised fuel in which 
nuclear drops could not be present. But it has been 
demonstrated that under conditions of slow combustion 
of hydrocarbon vapours ionisation occurs which is asso- 
ciated with the formation of a fine mist. This mist is 
made up of centres of chemical instability. Thus, though 
droplets may not be present before combustion to act as 
centres of detonation, the nuclei may form spontaneously 
at a temperature depending on the “ ignition quality ”’ of 
the vapour. But, in any event, it is not clear that metal 
dopes are effective in such circumstances, and there seems 
to be no good reason for questioning the practical truth of 
Callendar’s theory as applied to the petrol engine. The 
theory has been supplemented, however, by later observers. 
The heating of petrol gives rise, at relatively low tempera- 
tures, to the formation of unstable peroxides, which, when 
subjected to a higher temperature, ignite explosively. 
Ethyl dope has the property of suppressing the formation 
of such peroxides. 

Egerton has introduced the theory of the “ reaction 
chain ” to explain the phenomena of ignition. According 
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to this, the formation of unstable peroxides at tempera- 
tures below the spontaneous ignition temperature of the 
fuel arises from the fortuitous collision of molecules of 
oxygen and of fuel which have more than the average 
molecular energy. A highly energised peroxide molecule 
is formed, which, on colliding with other molecules, forms 
still more unstable products. The action of the dope is to 
break this chain and to prevent the formation of unstable 
molecules which readily break down. Egerton’s work 
shows that the most effective dopes are associated with 
metals that form two oxides. Unfortunately, metal 
dopes always leave a deposit on the cylinders, spark plugs, 
and exhaust valves of the engine. 
(To be continued.) 











Engineering Notes from China. 
(By our own Correspondent.) 
October 19th, 1937. 
The Long View in China. 


Untit the early days of August there was a strong 
note of optimism concerning the improved prospects of 
engineering developments in China. The increased 
number of orders and the high value of some of them 
obtained by the agents of British firms in China was most 
encouraging ; it seemed probable that the promised time 
was near when China would become one of the largest 
markets in the world for British engineering manufacturers. 
The guns of the Japanese battle fleet in the harbour of 
Shanghai have shattered all of those hopes for the imme- 
diate future. After several weeks of warfare the prospects 
seem obscure, but the immediate present is full of anxiety 
for engineers in China. The commercial activities of 
Shanghai, the fifth largest port in the world, have been 
paralysed since the arrival of the Japanese battle fleet. 
Hong Kong has become a dumping ground for cargoes 
destined for other ports in China. The little British Colony 
seems to be the only safe place for refugees, and for 
property, along the coast of China. The warehouses were 
quickly filled and a number of ships have been compelled 
to dishearge capital goods in Hong Kong, where they are 
stored in the open on vacant land. The writer has since 
inspected many of the cargoes and was surprised to find an 
enormous quantity of steel girders, steel plates, loco- 
motives, railway equipment, and all types of machinery 
that have been put ashore in Hong Kong. 

During August local imports totalled £3-4 millions, as 
compared with £2 millions for August last year. Evidence 
of the increased trade for 1937, during the months before 
the war began, is found in the following figures. Imports 
for the first eight months of 1937 totalled in value £24-2 
millions, as compared with £18 millions in the corresponding 
period for 1936. There were large increases in metals, 
railway materials, vehicles, and other engineering imports. 
The war may drag on, but there can be no doubt that when 
peace is restored there will be a very great demand in 
China for all types of engineering equipment for recon- 
struction purposes. 


Japanese Engineers. 


On many occasions the writer has visited Japan 
and has seen the rapid development of engineering works 
in that country. Especially remarkable is the utilisation 
of water power in Japan. This source of energy is abun- 
dant. Almost every village is supplied with electric light 
and there are many long transmission lines. The low 
wages paid in industry has made it possible to carry out 
large works in an economical manner. Semi-skilled male 
labour, at the current rate of exchange, is paid at about 
ls. 6d. a day; the hours of working each day are longer 
than in England. This low rate of payment for labour, 
which applies also in China, is of great importance in con- 
nection with-the large civil engineering works which have 
been contemplated in this part of the world. Since the 
date when Ewing, Ayrton, Perry, and others planned 
technical education in Japan, British firms have exported 
an enormous amount of equipment to that country. It is 
right and proper that we should remember the great 
advantages that have been gained by British firms through 
the industrialisation of Japan, when so many critics of 
that country are blaming applied scientists in that country 
for the deeds that have shocked the Anglo-Saxon race. 
As in other countries, engineers in Japan are controlled 
by those who employ them. The writer is convinced that 
the majority of Japanese engineers are far more anxious 
to accomplish constructive rather than destructive work. 
It is a tragic fact that, but for the authority of the military 
caste in Japan, the Japanese engineers would have been 
able to take a prominent part in the economic development 
in China. Foreigners interested in trade in the Far East 
would have welcomed Japanese willingness to co-operate 
with them in order to provide joint technical and economic 
assistance to China. The excuse that the Japanese poli- 
ticians have made for their invasion is the fear of a spread 
of Communism in China, but for years the armies of the 
Central Government of China have been fighting this 
menace, which is so antagonistic to the whole Chinese 
Confucian social system that the political creed has no 
hope of survival in that country. Poverty and hunger 
have been the causes of Chinese political chaos at all 
times ; these evils can only be cured by the economic 
development of the vast natural resources of the country 
by applied science methods. 


Public Utilities in Shanghai. 


The importance of Shanghai to the British Empire 
can be shown by the following figures. Last year the port 
handled 55-56 per cent. of the net value of China’s total 
foreign trade. The value of total imports was slightly 
greater than that of the total exports. The British Empire 
obtained 21 per cent. of the total imports to Shanghai, 
while Great Britain’s share of the shipping exceeded that 
of all the other countries. It is estimated that about £180 
million of British capital has been invested in Shanghai. 
The losses have been very great, but great efforts have been 
made to carry on. When, a few years ago, the Municipal 
Council of the International Settlement of Shanghai 
sold the electricity supply system to a company for about 
£10,000,000 it was obvious that there was a big demand in 
Shanghai for electricity. The growth of this demand has 
been astonishing. The equivalent kilowatts connected to 
the mains of the Shanghai Power Company in 1910 was 
under 4000; in 1920 the figure was 60,000; in 1930 
250,000 ; and in 1935 it was 320,000. In Canton the figure 
for the maximum electric power load for 1916 was increased 
twelve times in the year 1935. 


Water Supply in Hong Kong. 


In spite of the fact that all of the reservoirs in the 
Colony (including the new 3000 million gallons stored 
behind the new Shing Mun dam) are running over, the 


Hong Kong Government has decided to spend another three 
million dollars to extend the water supply service. 


The 





most interesting work will be laying new and bigger pipes 
across the harbour, in order to convey water from the 
mainland to the island. The continued shortage of water 
had for years made it evident that a pipe line across the 
harbour was an urgent necessity. All of the catchment 
areas available on the island were in use, but failed to 
supply sufficient storage for the dry winter months. The 
engineers of the Public Works Department included this 
item of a harbour pipe line in their proposals for water 
supply extensions in 1922. It was not, however, until 
September, 1929, that material for the work began to 
arrive in the Colony. Consulting engineers in England, 
who examined the 1922 proposals of the local engineers, 
finally put forward a much larger scheme than the local 
engineers planned. The consulting engineers suggested 
that two 18in, diameter lap-welded steel pipes should be 
laid in a dredged trench and afterwards surrounded with 
concrete. However, this scheme was amended for financial 
reasons. The first pipe line laid was composed of lap- 
welded steel pipes, 12-265in. inside diameter and in. 
thick. It was delivered in lengths of approximately 20ft. 
and having sockets and spigots for long sleeve-welded 
joints. The pipe was dipped in hot bitumastic solution and 
afterwards double wrapped with hessian cloth drawn 
through hot bitumastic solution. The pipes were welded 
locally into approximately 100ft. lengths. Each 100ft. 
section contained three long-sleeve spigot and socket 
pipes, with a special flange and spigot pipe at one end and 
a special flange and socket pipe at the other. To take up 
the necessary changes of line and level of the pipe, flanged 
steel ball and socket joints were used. One of these joints 
was attached to every third 100ft. section. To overcome 
expansion and contraction in the pipe line, due either to 
change of temperature or settlement of the pipe, special 
expansion joints were introduced every 600ft. The 
distance across the harbour traversed by the pipes is 
5700 linear feet. The harbour bottom was lined out by 
small concrete blocks 300ft. apart. Two portions of the 
line, which were over mud, were dredged and filled up with 
granite rubble to make a foundation for the pipes. Con- 
crete anchor blocks, of special design, weighing about 
17 tons in air, were cast and placed over the pipes to prevent 
movement. The deepest portion of the harbour is about 
65ft. of water. It was estimated that the pipe would carry 
3} million gallons per day, delivering to a level of 280ft. 
A.O.D. The cost of pipe line was about £25,000. Unfor- 
tunately, there has been considerable trouble through 
corrosion, &¢c., which has caused some wastage of water. 
The experience gained will no doubt enable the designers 
of the new pipe line to avoid these difficulties. It is remark- 
able that the consumption of water in Hong Kong has 
increased out of all proportion to the addition of population. 
The reason is that the Chinese have become more “ water- 
minded.” If Hong Kong continues to develop as rapidly 
in the future as in the past the day will come when pro- 
posals for a tunnel under the harbour will have to be 
seriously considered. 


Typhoons in the Far East. 


In connection with the typhoon of September 
2nd, it is interesting to note that when the centre was about 
60 miles distant the rainfall became heavy and continuous 
and the pressure was falling at a phenomenal rate. A 
recent test of the anemometer on the roof of the Hong 
Kong electric power station (which registered a gust of 
164 m.p.h.) shows that the instrument reads 3 m.p.h. low 
for steady winds. The corrected value of the extreme 
gust is therefore 167 m.p.h., which is a record for the Far 
East. It is said that the behaviour of anemometers of this 
type, in such extreme gusts, has never been investigated. 
There is an opportunity for research in this matter. The 
local observatory minimum barometer reading was 
28-298in. at 3.45 a.m. The previous lowest record was 
28-590in. on August 18th, 1928. Several barographs and 
barometers, situated nearer the centre of the typhoon 
than the local observatory, registered pressure below 28in. 
There can be no doubt that these terrific typhoon winds 
require much more scientific investigation. Air services . 
in the Far East are developing rapidly and need accurate 
information concerning weather conditions. 








ASPHALT FLEXIBLE-BASE ROAD CON- 
STRUCTION. 


An example of the extensive use of asphaltic con- 
struction for highways carrying heavy traffic of both 
automobiles and motor trucks is a 25-mile road recently 
built in Texas. In the vicinity of a large city it has a four- 
lane asphaltic pavement 40ft. wide, with 3in. crown ; 
elsewhere, the pavement is 20ft. wide, with 10ft. shoulders 
of broken stone. In both cases there is a 9in. foundation 
course of gravel, topped with 3in. of crushed limestone, 
these being the thicknesses after compacting with rollers. 
Upon this base is a 3in. bituminous course and a Ifin. 
bituminous wearing surface. In the surface course, the 
mixture consisted of 64 per cent. coarse aggregate—lin. 
maximum size—27 per cent. fine aggregate, 4 per cent. 
mineral filler, and 5 per cent. asphalt cement. The lower 
course had 73 per cent. of coarse aggregate—2in. maximum 


size—23 per cent. fine aggregate, and 4 per cent. asphalt 
cement. The materials were prepared at a plant, which 


included stock piles, aggregate feeders, dryer, screens, 
storage bins, asphalt heaters, dust collector, weighing and 
batch-measuring units, and a twin pug mill mixer. Electric 
power was used and recording pyrometers gave the tem- 
peratures of the aggregates and asphalt. Automatic 
devices ensured a mixing period of 45 sec. for a 2-ton batch. 
The output was from 85 to 124 tons per hour. Two paving 
machines placed, spread, and levelled the material, which 
was first rolled with 10-ton three-wheel rollers, one of 
which had a plane attachment, and then with 8-ton 
tandem or two-wheel rollers. The base course was placed 
for two consecutive days, and the wearing course on the 
third day. The bonding of the two courses was so com- 
plete, although no intermediate coating was applied, 
that samples cut from the finished pavement showed no 
definite line of separation. The work was notable for the 
extensive use of machinery, and for the close control of 
the bituminous mixtures by means of a field laboratory, 
where frequent screen analyses of the aggregates were 
made, as well as tests of the hot mixtures, the mineral 
fillers and samples cut from the completed pavement. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantitles. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
East African Markets. 


The Report on Economic and Commercial 
conditions in British Kast Africa, which includes Kenya 
Colony and Protectorate, Uganda Protectorate, Tangan- 
yika Territory, and Zanzibar, from April, 1936, to June, 
1937, shows that there was an increase in the value of 
imports of iron and steel and manufactures thereof during 
the period under review compared with the previous 
corresponding season, of £172,000. This was attributable 
to the heavy demand for such products as were required 
for constructional work. The imports of galvanised sheets 
rose by 3500 tons, nails and bolts by 350 tons, and con- 
structional steel by 780 tons. The total quantity of 
galvanised sheets imported reached 11,719 tons, of which 
the British share was only 1662 tons, 8920 tons coming 
from Belgium and 680 tons from Japan. At the end of 
the period to which the Report refers, business in sheets 
of 22G. for the manufacture of tanks, culverts, &c., 
which were usually imported from the United Kingdom 
or the Continent, was being diverted to the United States 
owing to the difficulty of obtaining deliveries. In the 
case of rails and sleepers, the imports were 5584 tons 
from Germany and 2677 tons from Great Britain, and 
it is pointed out that Germany had almost a monopoly 
of imports for use on estates, mines, &c., whilst the 
British imports were mainly for Government account. 
The total value of the machinery imported was £784,058, 
of which the British share was £491,623, imports from 
Germany totalling £171,677, and from America £68,193. 
The value of machinery imports from Germany into 
Tanganyika Territory increased in 1936 by 63 per cent., 
but from the United Kingdom decreased by 11 per cent. 
Great Britain was the leading importer of agricultural 
machinery and parts, to the value of £42,682, Germany 
coming next with imports to the total of £30,617, then 
the United States with £6074, and Canada with £3813. 
Imports of electrical machinery and parts from Great 
Britain were down considerably in 1936, when the figure 
was £47,812, compared with £77,791 in 1935. British 
imports were valued at £37,302, Germany coming next 
at £4244, and then Belgium with £3304. The marked 
decline in the imports from Great Britain is explained 
by the fact that the figures for 1935 were swollen by 
non-recurring imports of generating machinery for central 
power plants. The imports of industrial machinery and 
parts were valued at £420,525, compared with £374,247 
in 1935. Again the British imports were by far the 
largest, the value being £253,289. Germany was second 
in importance with £94,874, the United States following 
with £39,656. 


The Pig Iron Market. 


The advance in the prices of foundry and 
hematite has not caused much comment in the market, 
excepting that consumers of Cleveland iron are annoyed 
that the present arrangement gives the foundries at 
Glasgow and Falkirk the opportunity of buying at the 
same price as consumers on the North-East Coast. 
Another anomaly is that the price of Cleveland iron 
delivered to Scottish consumers is 6s. to 9s. cheaper than 
Scottish foundry, which is unchanged at 118s. d/d. 
Whilst Cleveland remains in such short supply these prices 
will have little bearing on the situation, and it is, after 
all, merely a reversion to the practice which obtained 
when supplies were more normal. The present situation 
on the North-East Coast gives no indication when such a 
state of affairs will prevail. Recently, there has been 
some improvement in the rate of .deliveries against con- 
tracts, but the makers are still much in arrears. Con- 
tinental foundry iron is reaching this area, but the British 
producers’ loyalty rebate scheme stands in the way of 
the arrangement of fresh imports. The export of Cleveland 
iron has practically ceased, owing to the short supply, 
and the quotation is nominal at £6 f.o.b. No great increase 
in Midland irons has followed the settlement of prices 
for the first half of next year. Many important consumers 
have covered their requirements for several months, and 
are disinclined to undertake fresh commitments. The 
prices of foundry iron in this district remain unaltered, 
but forge iron has been advanced 3s., which presumably 
will lead in due course to an increase in the quotations 
for manufactured iron. Although the demand from some 
of the consuming trades has declined a little, the stabilisa- 
tion of prices may bring out some fresh buying. There 
are little stocks either in consumers’ hands or at the 
furnaces, and probably the former will endeavour to 
accumulate reserves. There is a steady demand for low- 
phosphorus iron from the engineering foundries, but it 
is expected that the present quotations of £6 7s. 6d. to 
£6 15s. will be increased to bring them more into relation 
with the new price which will rule for hematite after the 
end of the year. In the Lancashire market trading in 
pig iron has been rather quiet as most consumers have 
eovered themselves over the first quarter of next year, 
and in some cases beyond. Consumers, however, are 
exerting great pressure to obtain deliveries and a heavy 
tonnage is passing into consumption. It is too soon to 
estimate the effect of the increase in the price of hematite, 
but there is a strong demand for this quality, and the 
advance was less than was expected. In fact, it is no 
secret that some makers are dissatisfied with the extent 
of the rise, and contemplate turning furnaces producing 
this description on to basic. In this they are guided 
by the high cost and uncertainty of the future price of 
the ore from Spain. 


The North-East Coast and Yorkshire. 


The steel makers on the North-East Coast are 
devoting their energies to reducing the volume of delivery 
arrears as much as possible before the end of the year. 
It is certain, however, that most of them will enter 1938 





with a heavy tonnage of orders, the execution of which is 
long overdue, as well as a considerable accumulation of 
business accepted for next year’s delivery. Recently 
some progress appears to have been made in overtaking 
arrears, and this is particularly noticeable in the case of 
export business. Not only have orders for which exporters 
have had to wait for months been completed, but contracts 
placed recently have been executed more rapidly than 
was anticipated. This need not be taken as an indica- 
tion of easier conditions in the general supply position, 
but the demand from overseas markets has m poor 
for some time, and the opinion is freely expressed that 
an essential to the recovery of export business is an 
assurance that reasonable delivery can be given. So far 
as the home market is concerned works claim to have 
enough work in hand to keep them employed for five 
to six months. There is little sign of any decline in 
business in structural steel and plates, and few buyers 
are lucky enough to find makers willing to guarantee 
delivery until after the first quarter of 1938. A fair 
number of forward contracts have been given out since 
the stabilisation of prices, but the volume of new business 
does not compare with that passing in the early part 
of the year. Encouragement has been provided by the 
receipt of fresh orders for ships to be built on the Tyne 
and good quantities of steel are being taken up by the 
shipyards. The lull in the orders for new vessels had 
created some doubt regarding the outlook in the ship- 
building industry, and the news of these orders has created 
a better feeling. In Yorkshire the demand for steel is 
well maintained, and the output of ingots and castings 
in the Sheffield district during October reached a record 
at 155,700 tons. The demand for basic and acid billets 
shows no signs of decreasing, and the makers are not 
inclined to add to their present engagements. The pro- 
duction of structural steel also is on a very heavy scale, 
and following a lull in new business inquiry for forward 
delivery seems to be developing on a better scale. There 
is a strong demand for stainless steel and an active trade 
is passing in stainless steel sheets. The market require- 
ments of special steels show no signs of declining, and 
large quantities are going into consumption. 


Current Business. 


The Stanton Iron Works Company, Ltd., and 
the Staveley Coal and Iron Company, Ltd., have given 
notice of withdrawal from the British Iron and Steel 
Federation. It is understood that the decision was due 
to the fact that these firms are mainly engaged in the 
production of cast iron pipes, which does not come 
within the ambit of the Federation. Both concerns are 
members of the foundry iron makers’ associations, but this 
organisation is not affiliated to the British Iron and Steel 
Federation, and the Stanton and Staveley companies were 
members of the Federation as individual firms. The 
Stanton Company, however, is a member of the Basic 
Iron Makers’ Association which is affiliated to the 
Federation, and this contact will not be affected by the 
withdrawals. Their notice of withdrawal will not expire 
for a year. The following orders for tankers have been 
placed by the Anglo-Saxon Petroleum Company, Ltd., 
representing a total expenditure of £2,280,000 :—Two 
of 15,000 tons with Swan, Hunter and Wigham Richard- 
son, Ltd.; one of 12,000 tons with Hawthorn, Leslie 
and Co., Ltd.; three of 12,000 tons on the Clyde, two 
with the Blythswood Shipbuilding Company, and one 
with Lithgows, Ltd.; one of similar tonnage with 
Cammell, Laird and Co., Ltd., Birkenhead, and one 
with Harland and Wolff, Ltd., Belfast. These will 
all be of the latest type, having supercharged Diesel 
engines to owners’ specification, and will involve the use 
of 35,000 tons of British steel. The Lanarkshire Steel 
Company, Ltd., has erected a new 60-ton open-hearth 
furnace at Flemington. J. L. Thompson and Sons, 
Ltd., Sunderland, have secured a contract for a cargo 
vessel of 9000 tons, and Swan, Hunter and Wigham 
Richardson, Ltd., Wallsend-on-Tyne, have booked an 
order for a similar vessel of 9700 tons. F. D. Cowieson 
and Co., Glasgow, have received a contract valued 
at about £27,000 for double and single-deck bus bodies 
for use in Northern Ireland. The Department of Overseas 
Trade announces that the following contracts are open 
for tender :—South African Railways and Harbours 
Administration: Quantities of round and square steel 
(Johannesburg, January 17th, 1938). New Zealand 
Public Works Department: Supply of about 160 gal- 
vanised steel transmission line towers (New Zealand, 
February Ist, 1938). Wellington, N.Z., Public Works 
Department: 30,420ft. of galvanised steel wire rope, 
woodworking machinery, and two 14 H.P. electric motors 
(Wellington, January 18th, 1938). 


Copper and Tin. 


The electrolytic copper market continues to 
react to movements in the United States and President 
Roosevelt’s message to Congress at first imparted a rather 
better tone. This mood did not last long, however, and 
weaker conditions supervened. On the whole the tendency 
of prices over the week has been firmer than for some time. 
Unfortunatély, however, there does not seem to be any 
real confidence felt in the situation and, in fact, operators 
have been so frequently disappointed by price movements 
during recent weeks that they will take a lot of convincing 
that a permanent improvement has set in, even when it 
does come. The attitude of consumers is equally cautious, 
and by far the greater proportion of the business which 
has been transacted has been for nearby delivery. The 
American primary producers now quote I 1c. as the official 
domestic price, but the customs smelters are quoting 
10-75c., and business has been done in second-hand parcels 
at less than this figure. It must not be forgotten, however, 
that the American prices have been well above European 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


parity. The November statistics are expected to show an 
increase in the stocks in the United States, since buying 
for industrial purposes there has been at a low ebb. In 
the standard market prices opened rather stronger this 
week, but the movement was not maintained. The general 


and that the copper which was purchased at the higher 
rates prevailing a few weeks ago is in strong hands... . 
Violent fluctuations continue to be a feature of the tin 
market and at the beginning of the week the news that 
a house building programme would be put into operation 
in America caused a rise of nearly £10. Later, however, 
the price receded. There has been no real change in the 
situation and the general demand for industrial purposes 
has been maintained at a fairly high level. The decline in 
operations at the Welsh tin-plate works has naturally had 
a discouraging effect upon the market, but in this country 
the industry is working at about 80 per cent. of capacity. 
The motor car industry in America also has had to restrict 
operations and this has helped to create a dull tone. Con- 
tinental buying has been restricted, but at the lower 
levels consumers have shown a little interest in the metal. 


Lead and Spelter. 


More cheerful conditions have ruled in the lead 
department than in any other of the non-ferrous metal 
markets, and prices have shown considerable resistance to 
surrounding depressing influences. This is probably due 
to the strength of the demand from nearly all classes of 
consumers. The cable makers appear to have plenty of 
work in hand and the makers of lead pipes and sheets are 
still operating at an unusually high rate of production. 
The proposed housing programme in the United States 
should have considerable influence upon the fortunes of 
this metal, although it will probably be largely senti- 
mental in character, since the duty would prevent lead 
being imported into America. German requirements are 
on a good scale and, generally speaking, the world demand 
for the metal seems likely to be maintained for a long time 
to come. In this country the absence of any fresh arrivals 
for the past week or two has kept the cash and forward 
prices level, and it is probable that a small backwardation 
will rule during the opening days of December. Rather 
interesting American figures show that out of the deliveries 
in the United States from January to September, which 
totalled 468,768 tons, 69,448 tons were taken by the cable 
makers, 66,257 tons were used in battery making, 18,337 
tons for ammunition, 18,503 tons in the manufacture of tin 
foil, whilst the use of 255,324 tons was unclassified... . 
In the spelter market prices have recovered from the low 
levels which ruled at the end of last week, and for the time 
being this section has a better appearance. When the tide 
showed signs of t 
for several weeks, and this helped to bring about a rise in 
prices. It has been estimated for some time that the 
industrial demand for spelter has been declining, but 
whilst this may be the case, there does not seem to be any 
important surplus quantity on the market. The decline 
in activity in the galvanising trade naturally has had 
an important effect upon the consumption of spelter, but 
this week there has been a certain amount of buying from 
this industry, and it is suggested that the stocks at the 
consuming works have been allowed to fall to an unusually 
low level. 


Non-ferrous Metal Average Prices. 


For the fourth month in succession the average prices 
of the principal non-ferrous metals dealt in on the London 
Metal Exchange show a substantial decline. The severity 
of the slump can be estimated by the extent of the decline 
in the average values of these metals in November. The 
average quotation for cash copper fell by £6 Is. 5d. and 
the average for three months by £5 19s. 1ld., compared 
with the October figures. Electrolytic copper was severely 
affected and dropped £6 lls. 2d. on the October average, 
whilst wire bars were £6 10s. 4d. lower than in the previous 
month. The average quotation for best selected was 
£6 17s. 10d. down. The heavy fluctuations which occurred 
in tin prices are reflected in a fall in the average quotation 
for cash tin of £33 7s. 4d., whilst for three months’ tin the 
average dropped £33 ls. 9d., compared with the October 
figure. Lead prices showed more resistance to the surround- 
ing depression than did quotations for other non-ferrous 
metals ; but, nevertheless, the price for current month 
shipment was £1 Ils. ld. and the average for shipment 
in the third following month was £1 12s. 1d. less than -in 
October, the mean being £1 lls. 7d. down. The average 
quotation for spelter for shipment during the current 
month showed a reduction of £1 18s. 4d. on the October 
figure, whilst for shipment in the third following month 
the drop was £1 19s. 9d., the mean being £1 19s. lower 
than in October. The following are the official London 
Metal Exchange average quotations for November :— 


SranpDARD CoPpPER ... Cash (mean) ... £39 7 4yy 
3 Months (mean) ... £39 13 0,4 
Settlement £39 7 7 
ELECTROLYTIC COPPER (mean) £44 18 745 
Evecrrotytic WIRE Bars £45 16 95 
Best SELECTED CopPrER (mean) £44 19 8% 
SranDARD TIN... Cash (mean) ... £190 13 7¥4 
3 Months (mean) ... £190 5 ly 
Settlement £190 14 3,4 
( For shipment the current month £16 14 143 

For shipment the third following 
Leap, month... ... es SO Re Se 
Mean £16 14 2, 
Settlement suai cae. cae, sce ee oe ee 
For shipment the current month... £15 16 14% 
For shipment the third following E 
SPELTER month ye ae Odell as Peale oe £15 19 43] 
Mean ada £15 17 9, 
Settlement £15 15) 944 





impression is that no large speculative bull account exists’ 


, 


urning consumers bought more freely than ~ 
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Current Prices for Metals ~ and Fuels. 


Makers’ official home trade prices, per ton, delivered RE stations. 


PIG IRON. 


Home. 


Export. 


Foundry home prices except for Scotland less rebate of 5/-. 


(D/d Teesside Area.) 


N.E. Coast— Cited. £sd 
Hematite Mixed Nos. ... 6 2 6%... — 
= PE nce ce Oe es — 
Cleveland— 
No. 1 ae Pi 5 8 6 ee ee 
No. 3 G.M.B. 5 6 0 6 0 0 
No. 4 Foundry 5 5 0 519 0 
Basic 5 0 0 _ 
MIpLAaNDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs Foundry ... 511 0... — 
es » Forge 5.6 OT... — 
Basic be Gi Bin ane —_— 
Northampton— 
Foundry No. 3 OG. Or 64x _ 
Forge S. 2 hy. = 
Derbyshire— 
No. 3 Foundry om ©... — 
Forge 5 6 Of... -- 
ScoTLaND— 
Hematite, f.o.t. furnaces 6 3 0*... —_ 
No. 1 Foundry, ditto oe S — 
No. 3 Foundry, ditto S58. 9 .. — 
Basic, d/d a ot —— 
N.W. Coast— 6 3 0*d/d Glasgow 
Hematite Mixed Nos. | 6 8 6*,, Sheffield 
6 14 6*,, Birmingham 
* 10/- higher after Dec. 31st. + 2/- higher after Dec. 3Ist. 
MANUFACTURED IRON. 
Home. Export. 
LANcS AND YORKS— 2 & d. ad, 
Casas o. .. 2 Boo :.. — 
Best Bars -ae te @..2. oo 
MIDLANDS— 
Crown Bars wht 13 5 O — 
Marked Bars (Staffs) 15 15 0 — 
No. 3 Quality geen oe alae -- 
No. 4 Quality 12 2 6 — 
ScoTLanp— 
Crown Bars ... ... ... 13 5 O a3: 6.2 
Bt. <i 1. Puerco Se 13 15 0 
N.E. Coast— 
Crown Bars ... ... ... 13 5&5 0 13 5 0 
Best Bars ais PE 4 a Oe 13 15 0 
Double Best ee — Ta 14 5 0 
NORTHERN [IRELAND AND FREE STaTE— 
Crown Bars, f.o.q.... eo a —— 
STEEL. 
Home. Export 
LONDON AND THE SoutH— ¢ s. d. ao ae 
Sees 3S oS. Gee 10 12 6 
Mss: nie xen sae, eer eee ae ee Il 12 6 
ee fe ae 10 12 6 
Channels... ... vee! i ow ee 10 17 6 
Rounds, Sin. ili Bp. BB BO4 1112 6 
under 3in.* ... 12 0 6. 12 5 0 
Flats, under 5in.* ae ee. a te 
Plates, jin. (basis) ... 11 13 0... i ae 
a i ce ces eee ee Dos, i? & @ 
ss Ms cee). asky-cne Se OL Se 1110 0 
“= ee ees eee, Bees 1115 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0... . Nom 12 10 0 
Boiler Plates, jin. , 2S SOon. 12 2 0 
NortH-East Coast— > «= 2: Sm” @. 
Angles i ae 10 12 6 
errno a ee 1110 0 
Joists cpbresies apliccnctee MEET lad 10 12 6 
CNG! sveciew 4 ety B.; 10 17 6 
Rounds, Sin. andup ... 12 0. 6... 1112 6 
under 3in.* ... 11 18 0... ll 0 0 
Plates, jin. (basis) ... 11 8 0... 11 0 0 
* Reese. Dae eo MW oo 
»” TAD sacs den ee a OR eee 11 10 0 
Pe Bes cose» —— oe oe oe 1115 0 
Un. in. to ant incl. 
6 lb. per sq. ft. (8-G)... 12 10 0... 1210 0 
Boiler Plates, Zin. or ae ae ive 12 20 


MIDLANDS, AND LEEDS AND DistrRicr— 


= oh S 
EEE sos cos en, eee Oe? eon 
is... se bx eo, eee MoM ose 
0 Ge ae se eh le ee 
Channels.. eo ee BB. acs 
Rounds, Sin. ante ae ne AS OB ase 
” under 3in.* ... 11°18 © ... 
Flats, 5in. and under* BE-70" 'O... 
Plates, jin. (basis) ... 1110 6... 
Sad eee | re: ae ee 
” BOR; og” sae” pene a 
ot! Gin, 20 Segoe ws 
Un. fin. to and incl. 
6 lb. per sq. ft. (8-G)... 12 10 0.. 
Boiler Plates, jin. nee Oe eo 


€ « @. 
10 12 6 
11 12 6 
10 12 6 
10 17 6 
1112 6 
au é&-6@ 
a 
ll 0 0 
ll & O 
1110 0 
1115 0 
12 10 0 
12 2 6 








purchasing only from associated British Steelmakers. 


STEEL (continued). 


Home. Export. 
GLasgow Anp Distrricr— $ s 4. £-“arak 
See ee Rw ese 10 12 6 
Re sang obec rena occ OE tale a ises 1112 6 
Joists ees) WG a, ree 10 12 6 
Channels... ee ee Py eae 10 17 6 
Rounds, 3in. andup ... 11 0 6...) ... 1112 6 
Pe under 3in. wipe OR A Base exe ll 0 0 
Flats, 5in. and under ... 11 18 0*... ... Laid. @ 
Plates, jin. (basis) ... 11 8 ©... ... 11 0 0 
ps MRS cee oe 2. te ae 
Ay ERR Co Ae |. Rt ORLCR Co oa toe 1110 0 
sty IRIE Raa. ace Pe EE ORO. eee 1115 0 
Un. in. to and incl. 
6 Ib. per sq. ft. (8-G)... 12 10 0. 1210 0 
Boiler Plates, jin.... £2: 18 . 12 2 6 
South WaLEes AREA— £6 d s- 8. a 
MEMOS eds ster aca ue eee 10 12 6 
Os dak ty oks,-cas span ae 11 12 6 
Joists [reece “kemsl sae 10 12 
Channels... ... i See 10 17 6 
Rounds, Sie andup ... 12 0 6 11 12 6 
* under 3in.* ... 11 18 0 ll 0 0 
Flats, 5in. and under* ... 11 18 0 11 0 0 
Plates, jin. (basis) ... 1110 6... Se ee 
ee Vers a Bee Gag iar 
os MME ace /xeat pas eee Oe 1110 0 
es oS ET 1115 0 
Un. yin. to and incl. 
6 lb. per sq. ft. (8-G)... 12 10 0... ... 12 2 
IRELAND—¥F.0O.Q. BELFAST. Rest or [RELAND. 
ee £ s. d. 
Angles ee, ey ee iS 2 
ee ee ee) ee ee 12 8 0 
POMNB: a ciel Ss. onic ch wh 6 asa as 1115 6 
Chammele... <i) tigset i RA VO xis: <u 4113 0 
Rounds, Sin. and up RS BB acts oss 12 8 0 
» wader Zin.* ... 10°36 -@ .oc- cc 10 16 0 
Plates, jin. (basis) ... 1113 0... ... 1115 6 
oy). ccs, ce, RRR ees 12 0 6 
1 Ee eee. ek a" eee 12 5 6 
» fein... os ee RR AD 5 Se tree's 1210 0 
Un. in. to din. inal: 123 0. 12 5 6 


* Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. £ ad. ¢ 8. & 
11-G. to 12-G., d/d < $4018. 'O.... .i fab, 1690-0 
TRG OM ess ice ee RB 8 OS. SOD 8 
14-G. to 20-G., d/d i. HB 16°C 23, - a Tee's 
21-G. to 24-G., d/d et SAO. ein S808 8 
25-G. and 26-G.,d/d ... 1610 0. ..f.o.b. 1515 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. Sp Adi 


4-ton lots and up 19 10 0 
2-ton to 4-ton lots 19 17 6 
Under 2tons..... 21 2:64 


Export ; India, £19 15s. e ifs South ‘Africa, ‘£18 15s. f.0.b., 
plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
24-G Basis for all Gauges. 
Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/6 
Tinplate Bars, d/d Welsh Works, £7 15s. 


» Light, f.o.t.. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 
than 35 tons, 10/— extra. 5 0.) @. 
Soft (up to 0-25% C.), untested ... 717 6 
” % ae tested... Gs Fis 
Basic (0-33% to 0-41% C.) pe a css Cee 
» Medium (0-42 to 0-60%C.) ... ... ... 9 2 6 

», . Hard (0-61% to 0-85% CC.) ... ... ... 912 6 
7 » (0°86% to 0-99% C.) .... ... .- 10 2 6 
5 » (over 0:99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. Spit Megat con 1 ePree a ae 
. 9 2 6 


FERRO ALLOYS. 


Tungsten Metal Powder... 9/6 per lb.; 8/7} forward 


Ferro Tungsten -. 9/3 per lb.; 8/6 forward 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
E »  6p.c. to 8 p.c. . £24 0 0 7/6 
, ; 8 p.c. to 10 p.c. . £24 0 0 7/6 
” ’ Max.2p.c.carbon £36 0 0 11/- 
” 9 »  Ip.c.carbon £38 5 0 }1/- 
” »  0-50p.c.carbon £41 0 0 12/- 
os », carbon-free ... 1/- yer lb. 
Metallic Chromium.. . 2/5 per lb. 


. £18 15 0 home 
- £12 0 Oscale 5/- p.u. 
. £17 0 Oscale 6/- p.u. 


Ferro Manganese Genes), 167 p.c. 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. . 


»  Wanadium . 12/8 per lb. 
» Molybdenum ... 4/9 per lb.; 5/- forward 
Titanium (carbon- free) . 9d. per Ib. 


-.- £185 to £190 per ton. 
. 8/6 to 8/9 per lb. 


Nickel (per ton) 
Cobalt ‘ 





NON-FERROUS METALS. 


(Official Prices, December \st.) 
CoprpER— 


Joists as well as’ Sections and Plates are now subject to a rebate of 15s. to home users 





Cash ... £40 2 6tof40 5 O 
Three months ... £40 7 b6to £40 10 0 
Electrolytic . ; £44 0 Oto £46 0 O 
Best Selected Ingots, d/d Bir- 
mingham £45 15 0 
Sheets, Hot Rolled £76 0 O 
Home. Export 
Tubes, Solid Drawn (basis) 12}d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £36 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 114d. 
»  Brazed 134d. 134d. 
Tin— 
Cash ... . £191 15 Oto £192 0 O 
Three months ... - £191 0 Oto £191 5 O 
SPELTER— 
Cash ... £15 18 9to £16 0 0 
Three months ... £16 2 6to £16 3 9 
Leap— 
Cash ... £16 5 Oto £16 7 6 
Three months ... £16 7 6to £16 8 9 


Aluminium Ingots (British) ... 


SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— 
Navigation Unscreened 
Hamilton Ell 
Splints 

AYRSHIRE— 
(f.0.b. Ports)—Steam ... 
FIrESHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . ; : 
Unscreened Navi igation 

LoTHIANS— 

(f.0.b. Leith)—Hartley Prime... 

Secondary Steam ... 
ENGLAND. 
Sours YorxksHirReE, HvuLt— 
B.S.Y. Hards... 
Steam Screened 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
Second... ... 
» Best Small... 
Unscreened 


DuRHAM— 
Best Gas... 
Foundry Coke 


SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 
South Yorkshire ... 25/6 to 27/6 
Seconds ... . 22/- to 24/- 

CarpiIrrF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large ... 
Best Seconds tel 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 

SwansEA— 

Anthracite Coals : 
Best Large ... : 
Machine-made Cobbles_ 
Nuts 
Beans 
Peas oe mete 
Rubbly Culm... 

Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


£100 to £105 


Export. 
20/— to 20/6 
~ 22/- 

24/- 


21/ 


19/6 to 20/- 
20/- to 20/6 


19/- 
17/6 to 18 


22/6 to 23/- 
20/6 to 21/- 


20/- to 23/- 
21/- 
18/6 

21/- to 22/- 


22/6 


40/— to 47/6 


25/- 

25/- 

25/- 

25 /- 
19/- to 19/6 
18/- to 19/6 
27/- to 28/- 
47/6 to 60/~ 
42/6 to 43/- 

26/- 


38/- to 41/- 
41/- to 51/- 
40/— to 50/- 
27/6 to 35/- 
25 /— to 28/6 
15/- to 16/9 





20/- to 25/- 


Exclusive of Government tax of id. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Labour Control. 


THE closing of the Paris Exhibition has ended the 
truce which was agreed upon by employers and labour six 
months ago, when, at the instigation of the Government, 
the expired collective contracts were carried over for that 
period, the C.G.T. giving its consent to the truce on the 
Government undertaking to introduce a Bill to create a 
monopoly for the supply of labour and to limit the right 
of employers to dismiss men until a tripartite commission 
should have examined the reasons for the dismissals. 
Even during the truce the unions tried to enforce the 
principle that employers must apply to them for the men 
they needed, and for a time Exhibition contractors were 
obliged through dire necessity to accept this subordination, 
with the result that men were supplied irrespective of their 
qualification for the jobs and the levelling of labour to the 
least skilful category was seen to be a danger that must be 
avoided at all costs. Later, the Confederation was prudent 
enough to affirm that it had no intention of monopolising 
the labour supply, and in association with the Government 
the Bill was prepared in a manner that appeared to give 
some satisfaction to employers, although it really takes 
authority out of their hands. Upon this question of 
authority employers will make no concession. Their 
Confederation held meetings last week in Paris and in 
most of the big towns to protest against the Bill, which 
they regard as placing them under the control of the 
C.G.T., and in this protest they are supported by the 
associations of technicians and employees as well as by 
non-affiliated workers’ unions, which fear that the measure 
will have the effect of excluding their members from 
employment unless they throw in their lot with the 
Labour Confederation, whose advanced principles are not 
in conformity with the idea of freedom of work. The 
Bill has obliged both sides to take up definite positions, 
the C.G.T. endeavouring to re-establish the Socialist plan 
in its entirety, while the employers are more than ever 
determined to free themselves from the trammels of labour 
domination. The struggle has now entered on a decisive 
phase. 


Labour Dictatorship. 


The conflict between capital and labour is renewed 
in circumstances entirely different from those that pre- 
vailed at the time of the labour revolt in June of last year. 
The Socialist programme, backed up by a Communist 
minority, was thrust upon the country by the Popular 
Front Government with a suddenness that left employers 
unprepared to resist the labour attack. It is hardly 
necessary to deal with the results of the ensuing revolu- 
tionary change which has aggravated financial embarrass- 
ments and produced an economic disorder that the country 
has never before experienced. The Confédération Générale 
du Travail rose to the height of its power as the Govern- 
ment’s accepted representative of the entire wage-earning 
community, and it made use of this power to carry through 
the labour programme with the aid of Communists, whose 
services could not be dispensed with at that moment. 
The country is now thoroughly tired of the extremist 
agitation. The political influence of the C.G.T. has 
declined, but its activities are unimpaired. The methods 
employed by it are less direct, notably in the Labour 
Control Bill, which, if adopted on the lines indicated, may 
lead to a dictatorship of the C.G.T. The changed circum- 
stances under which the struggle is now taking place are 
the country’s reaction against the’ Socialist upheaval and 
the growing power of employers who are making efforts, 
by wide propaganda, to bring every employer within their 
Confederation and to convince the country that without 
liberty and authority the whole production structure will 
collapse. There have all along been hopes of conciliation 
between the employers and the men, but employers now 
affirm that their conciliation has been carried to an 
extreme limit, and at a meeting of the Chambre Syndicale 
of the building trades resolutions of a drastic nature were 
passed, including a threat to close down all works, shops, 
and building yards if employers are deprived of their right 
to take on whomsoever they please and to dismiss persons 
when necessary in the interest of their business. This 
latter stipulation is aimed particularly at union delegates 
in shops who exercise autocratic control over the men and 
are the cause of constant trouble, strikes, and indiscipline. 
A stoppage of the country’s entire production is not an 
impossible contingency as an alternative to labour dictator- 
ship. Employers feel that they have the country behind 
them, as well as the majority of workers so Jong as they are 
assured of not losing the benefits they have acquired by 
collective contracts. This guarantee is already given by 
employers who consent to fair and generous terms in 
contracts entered into independently of the C.G.T. In 
view of this opposition the Labour Control Bill is being 
subjected to further examination, and while it will almost 
certainly pass through the Chamber of Deputies, it will 
probably be rejected by the Senate, where another Bill is 
being prepared that will modify considerably the obliga- 
tions imposed on employers. 


American Steel. 


The representative of United States steel makers 
at the Paris meeting of the Steel Cartel committees 
assembled to review the export trade situation was able 
to come to terms over the prices of ship-plates by agreeing 
to export prices only slightly below those of the Cartel. 
It is hoped that the negotiations for sheets and plates will 
be carried through successfully at subsequent meetings in 
Great Britain and Germany, but the conditions laid down 
for other American steel products are inacceptable and 
there are as yet no means of finding a way out of the 
difficulty. United States’ producers will only undertake 
not to sell for export at below home prices. There is 
consequently no basis for establishing a common level of 
prices, but it is still hoped that the partial agreement with 
the Steel Cartel will induce the Americans to cover 
eventually a wider range of steel products. Meanwhile, 
the Cartel has decided to make no change in prices unless 
it should be forced to do so by competition. 





British Patent Specifications. 


When an % 1s ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


473,668. April 22nd, 1936.—FrxEp Devices, N. de Navrotzky, 
23, Rue Roussel, Paris, France. 

In this carburetter the float chamber is made air-tight and is 
supplied with petrol through the usual needle valve and the 
pipe B. Beside it there is the column C, with which it is con- 
nected by two pipes. In the column there is a diaphragm D, 
from which depends a pipe E. Below the diaphragm there is 
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suspended a porous plug F. The top of the column is closed by a 
plug G in which there is a non-return valve opening inwards. 
The connection to the engine induction pipe is shown at H. 
When the engine is running air is sucked in through the plug G 
and is carburetted on its way to the branch H. The non-return 
valve prevents the escape of vapour when the engine is not 
running.—October 18th, 1937. 


TRANSMISSION OF POWER. 


473,561. April 20th, 1936.—-NoN-vrBRATING OVERHEAD 
Evecrric Case, Vereinigte Aluminium Werke Aktien- 
gesellschaft, Lautawerk /Lausitz, Germany. 

It is generally known that overhead electric cables may be 
caused by the wind to perform vibratory movements of more or 
less high frequency, which after acting on the cable for suffi- 
cient time lead to ruptures or breakages of the cable, particu- 
larly in the neighbourhood of the clamping points. According 
to the invention there is provided a non-vibrating overhead 
electric cable having a metallic core and a metallic self-support- 
ing cover characterised in that the metallic core is resilient or 
compressible, so that when the cable vibrates friction is set 
up between the core and the cover, thus destroying the vibratory 
energy. The core is constructed of helically wound wire or 
bands, or of metallic wool or fabric with or without a central 
longitudinal wire inserted therein. In the accompanying draw- 
ings the invention is illustrated by way of three examples. Fig. 1 
shows a cable comprising a cover A and a core consisting of a 
wire B wound helically, made, for example, of galvanised steel 
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wire. Instead of the wire, a band of sheet metal may be used. 
When vibration is set up, this helically wound core, being 
resilient, moves in relation to the cable cover setting up friction 
and destroy ng the vibratory energy. Fig. 2 shows a cable 
comprising a cover A and a vibration-destroying core B, which 
consists of compressible metallic wool or wire cloth. For 
example, bands made of loosely woven fine wire can be used. 
Metallic wool or wire cloth, by reason of its formation, presents 
a large number of surfaces which rub against the cover of the 
cable in such manner that the friction set up between the same 
and the core destroys the vibratory energy. Fig. 3 shows a 
further modification, comprising a cover A and a core B of 
metallic wool or wire cloth, a wire C being inserted centrally 
in the core B. When vibration is set up, the constituent parts 
of the core and the cover move against each other, the friction 
thus created destroying the vibratory energy.—October 15th, 
1937. 





473,609. April 15th, 1936.—VariaBLe Speep Gear, W. A- 
Duffield, 407, McGill-street, Montreal, Quebec. 

This motor car gear-box is a combination of a planetary 
gear with a Fottinger fluid clutch. The driving shaft is shown 
at A and the driven at B. The planetary gear comprises three 
sets of planets C D E, keyed together in a cage F. The cage is 
connected with one-half of the fluid clutch. A pinion G is 
fixed on the driving shaft, and another H on the driven shaft, 
while the pinion J, which meshes with C, can be restrained 
by the brake K and the half L of the clutch can be checked by 
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the brake M, although it is allowed to run in the reverse direc- 
tion by the free wheel N. The half O is keyed to the driven 
shaft. At starting the drive takes place through the gears G, D, 
E, H, the cage F being restrained by the clutch L. As the shaft 
B picks up speed the rotor O starts to rotate, and with it the 
cage F, so that the planetary reduction gear gradually falls 
out of action and full speed is attained. Reverse is effected by 
holding the pinion J by the brake K. The cage F then climbs 
round the shaft, on account of the different dimensions of the 
gears, and the free wheel N allows the shaft B to reverse.— 
October 15th, 1937. 


MEASURING AND TESTING INSTRUMENTS. 
473,562. April 20th, 1936.—VeNtTURI METERS, M. L. Nathan, 
39, Hill-street, London, W.1. 

This invention relates to Venturi meters for the measurement 
of fluid flow and has for its object to provide an improved 
Venturi meter which is simpler and cheaper to construct than 
the ordinary Venturi meter and is much more compact than the 
latter. The meter is formed with a short annular recess surround- 
ing the throat and communicating with a pressure off-take pipe. 
The inlet cone is straight-walled, or is otherwise formed so that 
it does not merge into the throat. The most advantageous 
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angle for the inlet cone is 50 deg. Preferably the outlet cone 
has an angle of 15 deg. The dimensions of the recess should 
preferably be fixed so that the diameter of the throat, together 
with the recess, is 1-5 d, where d=throat diameter, whilst the 
width of the recess is about 0-05 D, where D=diameter of the 
tube in which the meter is installed. The meter has a permanent 
pressure loss less than that of the ordinary Venturi meter. 
When the preferred angles are employed the total length of the 
meter is less than one-third that of the Venturi meters generally 
in use.—October 15th, 1937. 


BUILDING. 


473,564. 
and Co., Ltd., and Scott Johnson, 
Westminster. 

This mixer is of the continuous type and comprises compart- | 
ments A for cement, B for aggregate, and C for sand. The 
relative sizes of B and C can be adjusted by the movable parti- 
tion D. Through the centre of the compartments there extends 


April 25th, 1936.—ConcretEe Mixers, Scott Johnson 
22, Old Queen-street, 
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a worm E of gradually increasing pitch, which is driven by the 
engine F through the gearing G. Another worm H runs on @ 
sleeve and is driven by the back gearing J. Keyed on to the 
shaft there is the mixing drum K, while water is supplied from 
the tank L. The operation of the machine is obvious.—Octoder 
15th, 1957. 


METALLURGY. 


473,226. January 25th, 1937—Atuminium ALLoys, W. H. 
A. Thiemann, 19, Southampton-buildings, Chancery-lane, 
London, W.C.2. , 

This invention relates to aluminium base alloys of the kind 

containing between 6 and 16 per cent. of magnesium. A 

preferred alloy in accordance with the invention consists of 

7-5 per cent. of magnesium, 1-0 per cent. of zinc, and 0-3 per 

cent. of manganese, the balance being aluminium. Chromium 
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and/or titanium may also be present in the alloys in amounts 
ranging up to 0-5 per cent. for chromium and*up to 0-3 per 
cent. for titanium. If both these components be present simul- 
taneously in the alloy, then their total quantity should not 
exceed 0-6 per cent. An example of an alloy of this type is 
one consisting of 8-0 per cent. of magnesium, 1-0 per cent. 
of zine, 0-14 per cent. of chromium, and 0-28 per cent. of 
manganese, the balance being aluminium.—October 8th, 1937. 


MISCELLANEOUS. 


473,660. April 18th, 1936.—PLucGs ror WALL FAsTENINGs, 
W. W. Hamill, Woodlands, Forest-lane, Chigwell, Essex. 
Plugs for making fixtures to walls by means of screws are 
made of rubber by an extrusion process. They are of the cross 
section shown in Fig. 1, with ears, or flaps, round the periphery. 


N°4 73,660 
Fig ' 





These flaps grip in the hole and prevent turning of the plug 
during the initial stages of it being expanded by the inserted 
screw. This action is assisted by the slots in the bore, as shown 
in Fig. 2. The form when the screw is driven home fully is 
shown in Fig. 3.—October 18th, 1937. . 


473,661. April 18th, 1936.—PLues ror WALL FasTEeNINGs, 
A. R. Seward, Northfield, Hunstanton, Norfolk. 

This plug is made of thin strip steel. The strip is corrugated 

transversely and is supplied in rolls. On the site it is cut to con- 
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venient lengths and each length doubled up on itself. The plug 
is inserted in concrete as it is being laid, or in the joints of brick- 
work, and provides a grip for ordinary wood screws.—October 
18th, 1937. 


473,663. April 20th, 1936.—Ort Seats ror Suarts, 8. C. 
Leonard, jun., 4795, Fullerton-avenue, Detroit, Michigan, 
IS 


This seal, for a rotating shaft, is made of two steel cup- 
shaped stampings A and B, between which there is a leather 








cup washer. The cup A has its edge thinned by cold rolling, as 

shown in Fig. 3, and when the parts have been assembled this 

edge is rolled over, as shown in Fig. 4, to hold the parts together. 
-October 18th, 1937. 


473,619. April 16th, 1936.—MaNnurFAcTURE OF SANDPAPER, 
W. J. Tennant, 111-112, Hatton-garden, London, E.C.1. 
This invention relates to the manufacture of abrasive articles, 
such as sandpaper of the kind comprising abrasive grains 
attached to a backing by means of an adhesive. As an example, 
one side of a sheet of paper of a type commonly employed in 
the manufacture of sandpaper and known as “ 130 lb. cylinder 
stock ”’ is moistened with furfural, and a mixture of 90 parts by 
weight of No. 120 grit fused alumina with 10 parts by weight of a 
pulverised phenol-formaldehyde condensation product in the 
so-called ** A stage ”’ is sprinkled over the moistened surface. 
The excess grain and resin may be removed from the coated 
surface by turning the paper with the coated side down and the 
product is then heated in an oven for forty-five minutes at 
300 deg. Fah. first to soften and then heat-harden the resin. 
ag processes are given in the specification.—October 18th, 
937. 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&e., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

CHEMICAL ENGINEERING GRroup.—Muspratt Lecture Theatre, 
University, Liverpool. ‘* Refrigeration im Chemical Engineer- 
ing,” G. W. Daniels. 6 p.m. 

Inst. oF Crvit EncInEERs: GLiascow Assoc. or STUDENTS. 
—The Inst. of Engineers and Shipbuilders in Scotland, 36, 
Elmbank-crescent, Glasgow. ‘‘ Railway Work in North China,” 
W. O. Leitch. 7.30 p.m. 

Inst. or Propuction EnGINEERS.—British Industries House, 
W.1. “The Law Dealing with Factories,” G. Stevenson 
Taylor. 7.30 p.m. 

Juntor Inst. of ENGINEERS.—39, Victoria-street, 8.W.1. 
“‘Motorless Flying,’’ H. C. Bergel. 7.30 p.m. 

Sarurpay, Dec. 4TH. 

STEPHENSON Locomotive Soc.—4, Bury Old-road, Man- 

chester. “‘ A Railway Miscellany,” F.G. Carrier. 6.30 p.m. 
Monpbay, Dec. 67H. 

BrapForD ENGINEERING Soc.—Bradford Technical College. 
“ Cast Iron Research,” J. E. Hurst. 7.30 p.m. 

CHARTERED Surveyors’ Insr.—12, Great George-street- 
-W.1. ‘* Practical Points in Arbitration,’’ Sir Lynden Macassey> 
-30 p.m. 

Inst. OF ELecrricaL ENGINEERS.—Savoy-place, W.C.2. 
The Human Challenge to Technical and Industrial Changes,” 
L. W. Phillips. 7 p.m. 

Inst. oF Locomotive ENGINEERS.—Inst. of Mechanical Enygi- 
neers, Storey’s-gate, S.W.1. “A Description of Two Experi- 
mental Passenger Locomotives Built for the Indian State Rail- 
ways,’ H. H. Saunders. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: WESTERN 
Merchant Venturers’ Technical College, Bristol. 
Plant,” W. H. Orr. 7 p.m. 

IRON anD Stree. Inst.—Joint meeting with the Cleveland 
Scientific and Technical Inst., Corporation-road, Middlesbrough. 
‘“* Hot Metal Practice in Five Melting Shops on the North-East 
Coast,” W. Geary. 7.30 p.m. 

Soc. or Enerverers.—Burlington House, Piccadilly, W.1. 
“* Weed Eradication on the Farm,” G. H. Bates. 5.30 p-m. 

Tvurespay, Dec. 77TH. 

British Assoc. OF REFRIGERATION.—85, Minories, E.C.3. 
“* Small Air-conditioning Units.”” A Symposium. 6.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Royal Soc. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Effect of National Conditions on 
Automobile Design in Great Britain,’ M. Platt. 7.45 p.m. 

Inst. or Crvin .ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ Air Raids as they Affect the Work of the 
Civil Engineer,” Colonel William Garforth. 6 p.m. 

Inst. oF Crvin ENGINEERS: NEWCASTLE-UPON-TYNE AND 
Districr Assoc.—The North of England Inst. of Mining and 
Mechanical Engineers, Westgate-road, Newcastle. ‘‘ The 
Boulder Dam.” 7.30 p.m. 

ILLUMINATING ENGINEERING Soc.—35, Dawson-street, Dublin. 
‘Glassware in Relation to Illuminating Engineering,” Dr. 8. 
English. 8 p.m. 


aR 


“ 


BRANCH.— 
“Paper Mill 


WEDNESDAY, Dec. 8TH. 

Dreset Enctve Users Assoc.—Caxton Hall, 8.W.1. ‘‘ Diesel 
Influence on Road Transport Costs,’’ Major P. M. Sanders and 
E. K. Wenlock. 5 p.m. 

ILLUMINATING ENGINEERING Soc.—19, Gordon-street, Glas- 
gow. ‘‘ Electric Lamps: Their Specification and Testing,” T. M. 
Lappin. 7.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Engineers’ Club, Albert- 
square, Manchester. ‘‘ The Influence of Law on Design,’’ Major 
E. G. Beaumont. 7 p.m. 

Inst. or Crvit ENGINEERS: Assoc. or Lonpon StupENTs.— 
Great George-street, Westminster, S.W.1. Vernon-Harcourt 
Lecture, “‘ Estuary Channels and Embankments,” Dr. Brysson 
Cunningham. 6.15 p.m. 

Inst. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION.— 
Visit to works of Steatite and Porcelain Products, Ltd., 
Stourport. 

MANCHESTER Assoc. or ENGrngEERS.—College of Technology 
Manchester. ‘‘ Impressions of Continental Welded Steelwork, 
E. Gardner. 7.15 p.m. 

Taurspay, Dec. 9TH. 
oF AUTOMOBILE ENGINEERS.—Merchant Venturers’ 
** Effect of National Conditions on 
7 p.m. 


Insv. 
Technical College, Bristol. 
Automobile Design in Great Britain,” M. Platt. 

Inst. or FuEeL.—Junior Inst. of Engineers, 39, Victoria-street» 
S.W.1. ‘‘ Pulverised Fuel Firing,’ Messrs. Hurley, Dickinson, 
and Cook. 6 p.m. j 

Inst. oF MecHAaNICAL ENGINEERS: YORKSHIRE BRaNCH.— 
Hotel Metropole, Leeds. Chairman’s Address. 7.30 p.m. 

Inst. oF Metats: Lonpon Locat Section.—Society of 
Motor Manufacturers and Traders, Lid., 83, Pall Mall, S.W.1. 
** Magnesium Castings Alloys,” A. J. Murphy. Joint meeting 
with the London Branch of the Inst. of British Foundrymen. 
7.30 p.m. 

Fripay, Dec. 10TH, 

ILLUMINATING ENGINEERING Soc.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘“‘ Problems in Decorative Light- 
ing.” 6.30 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1- 
‘* Metal Fractures and What They Tell Us,” Dr. G. A. Hankins- 
6.30 p.m. 

Junior Inst. oF ENGInEERS.—Royal Soc. of Arts, John- 
street, W.C.2. Inaugural meeting and Presidential Address. 
7.30 p.m. 

ManoHESTER Assoc. 
Albert-square, Manchester. 
Longley. 7.15 p.m. 

Otp N’rons: THE NORTHAMPTON ENGINEERING COLLEGE 
Past StupeEnts’ Assoc.—Café Royal, Regent-street, W. Annual 
dinner. 7.30 p.m. 


or Encrneers.—Engineers’ Club, 
“ Aircraft Production,” A. G. L. 


Sarurpay, Dec. 111TH. 

Screntiric Soc. or THE Roya TECHNICAL COLLEGE.—George- 
street. Glasgow. ‘ Television, 1928 to 1938,’’ A. Tutchings. 
7.30 p.m. 

Monpay, Dec. 131TH. 

ENGINEERS’ GERMAN CrrcLe.—Inst. of Mechanical Engineers, 
Storey’s-gate, 8S.W.1. ‘‘ Die Entwicklung der Legierten Werk- 
zeug- und Konstruktionsstihle in den Letzten Jahren in 
Deutschland,” Dr.'Scherer. 6 p.m. 








ILLUMINATING ENGINEERING Soc.—LEngineers’ Club, Albert- 
square, Manchester, ‘‘ Measurement of Daylight in Buildings,” 
J. Swarbuck. 7.15 p.m. 

ILLUMINATING ENGINEERING Soc.--Leeds Tramway Concert 
Hall, Swinegate, Leeds. ‘‘ Decorative and Colour Lighting,” 
R. Gillespie Williams. 7 p.m. 

Insr. or AUTOMOBILE ENGINEERS.—Technical College, Derby. 
* Rubber in Automobiles,” C. Macbeth, 7.30 p.m. 

Turespay, Dec. 147TH. 

Hui, CHemMicaL AND ENGINEERING Sov.——Municipal Tech- 
nical College, Park-street, Hull. ‘* The Manufacture of Con- 
denser Tubes,” A. Spittle. 7.45 p.m. 

Inst. or AvTromosii® Enaingeers.—George Hotel, Luton. 
** Effect of National Conditions on Automobile Design in Great 
Britain,” M. Platt. 7.30 p.m. 

Inst. or AvTOMOBILE ENGINEERS.—King’s Head Hotel, 
Coventry. ‘‘ Transmission Gear Developments and Possibility 
of Simplified Controls,” L. J. Shorter. 7.30 p.m. 


Inst. or Crvit ENGINEERS.—Great George-street, 8.W.1. 
‘* Reconstruction of Chelsea Bridge,” E. J. Buckton and H, J. 
Fereday. 6 p.m. 

Inst. oF Marine Enoainerrs.—-85, The Minories, E.C.3. 
“The Transatlantic Liner,” A. Hardy and P. de Malglaive. 
6 p.m, : 

Inst. or Mevats: BrrmincHam LocaL Srction.--James 


Watt Memorial Inst., Birmingham. ‘“‘ The Expert Use of tho 
Microseope,’’ Harold Wrighton. 7 p.m. 

Inst. oF Metaus: Norru-Easr Coast Loca, SKcTION. 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Discussion on paper presented to the 
Institute of Metals. 7.30 p.m. 

Inst. oF Metats: Scorrisn Locat Secrion.——Inst. of Fingi- 
neers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ Modern Non-ferrous Castings and their Engineering 
Interest,”” F. Hudson. Joint meeting with the Institution of 
Engineers and Shipbuilders in Scotland. 7.30 p.m. 

Inst. or Mretats: Swansea Locat Secrion.—Y.M.C.A., 
Swansea, ‘ Hot-dipped and Electrodeposited Tin Coatings, 
D. J. Macnaughtan, 6.30 p.m. 

Ture Giascow Untiversiry CLus, Lonpon.—-Dinner at the 
Professor W. 


Trocadero Restaurant, London, W.1., with 
Macneile Dixon in the chair. 7.15 p.m. 
Wepnespay, Dec. 15rH. 


Metropole Hotel, Leeds. 
7.15 p.m. 


Inst. OF AUTOMOBILE ENGINEERS. 
“Steering Problems and Lay-out,’’ D. Bastow. 

Inst. or Crvit ENGINEERS.—Great George-street, 5.W.1. 
** Electrical Peak Loads and Methods of Dealing Therewith, 
with special reference to Hydraulic Storage,” a discussion 
introduced by R. W. Mountain, 6 p.m. 

Inst. or Etectrrican EncInerers : SourH MIpLAND CENTRE. 
—Technical College, Suffolk-street, Birmingham. ‘ Evolution 
of Electrical Power,’ Dr. A. P. M. Fleming. 7 p.m. 

Lyst. or LocomorivE ENGINEERS.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ A Description of Two Experi 

) : ” 
mental Passenger Locomotives Recently Built for India,” H. H. 


Saunders. 6 p.m. 


Tuurspay, Dec. 16TH. 
Inst. or ExLrerrwan ENGINEERS.—Savoy-place, W.C.2. 
, : . : : oe 
General discussion on ‘ Electrical Engineering Education. 
6 p.m. 


Roya Aeronautical Sov.—lnst. of Mechanical Engineers» 
Storey’s-gate, 8.W.1. ‘* Development of the Sailplane,” Sqdn.~ 
Leader G. M. Buxton. 6.30 p.m. 

Fray, Dec. 177TH. 

Inst. or MecuanicaL ENGINEERS.—Storey’s-gate, 8.W.1, 
** Recent Developments in High-speed Reciprocating Pumps, 
F. H. Towler. 6 p.m. 

Jontioxr Inst. oF ENGINEERS- 
‘The Mogden Sewage Works,” C. 

Norrs-East Coast Lyst. or ENGINEERS AND SHIPBUILDERS 
—Mining Inst., Newcastle-on-Tyne. ‘*‘ High-speed Motor 
Craft,” Capt. David Nicholson. 6 p.m. 

Monpbay, Dxc, 20TH. 

Inst. oF AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. ‘‘ Transmission Gear Developments and the Possi- 
bilities of Simplified Controls,” L. J. Shorter. 7.45 p.m. 

Inst. oF Execrricat ENGINEERS.—Savoy-place, W.C.2. 
“Do the Domestic Electrical Appliances of To-day Properly 
have their Uses ?”? R. W. Minter. 7 p.m. 

Tvurespay, Dec. 2lstT. 

Inst. or AUTOMOBILE ENGINEERS,—James Watt Memorial 
Hall, Great Charles-street, Birmingham. ‘“‘ Transmission Gear 
Developments and the Possibilities of Simplified Controls, 
L. J. Shorter. 7.30 p.m. 


Victoria-street, S.W.1, 
7.30 p.m. 


39, 
B. Townsend. 








LAUNCHES AND TRIAL TRIPS. 

Lynton GRANGE, steamship; built by Blythswood Ship- 
building Company, Ltd., to the order of Houlder Line, Ltd.; 
dimensions, length 430ft., breadth 56ft., depth 34ft. 9in.; to 
carry 8700 tons. Engines, triple-expansion, pressure 220 Ib. 
per square inch ; constructed by David Rowan and Co., Ltd.; 
trial trip, November 19th. 

Et Maprna, twin-screw steamship ; built by Barclay, Curle 
and Co., Ltd., to the order of Scindia Steam Navigation Com- 
pany, Ltd.; dimensions, length 350ft., breadth 50ft., depth 
24ft. Engines, triple-expansion combined with Bauer-Wach 
exhaust turbine, pressure 220]b. per square inch ; trial trip, 
November 21st. 

Evi Swanos, steamship; built by William Gray and Co., 
Ltd., to the order of N.G. Swanos ; dimensions, length 431 ft. 8in., 
breadth 56ft. 8in., depth 27ft. 10in. Engines, triple-expansion, 
22hin., 39in., and 65in. diameter by 45in. stroke, pressure 
225 Ib. per square inch ; trial trip, November 26th. 

Boscan, tank steamship; built by Furness Shi building 
Company, Ltd., to the order of Lago Shipping Company, 
Ltd.; dimensions, length 362ft. 9in., breadth 60ft. depth 
17ft. 6in.; to carry 4650 tons. Engines, twin triple-expansion ; 
constructed by North-Eastern Marine Engineering Company, 
Ltd.; launch, December 16th. 








CATALOGUES. 


Crorts (ENatngeRs), Ltd., Thornbury, Bradford.—Folders 
on geared motors and double-reduction worm gears and geared 
motors. 

Ciews PETERSEN Piston RING AND ENGINEERING COMPANY, 
Ltd., West Heath Works, Mill-lane, N.W.6.—Latest trade 
catalogue of ‘‘ Clupet ’”’ compression and slotted scraper piston 
rings. 

Brusu ExvecrricaL ENGINEERING Company, Ltd., Falcon 
Works, Loughborough.—Publication No. D29, illustrating and 
describing in detail the oil engines made by the firm in sizes 
from 60 to 1000 H.P. 
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A Seven-Day Journal. 


The Location of Industry. 


THe sittings of the Royal Commission on the 
Location of Industry were resumed on Wednesday, 
December Ist, and the following day, at the Institu- 
tion of Civil Engineers, under the chairmanship of 
Sir Montague Barlow, when evidence was submitted 
on behalf of the Ministry of Agriculture and Fisheries 
and the Ministry of Transport. The evidence on 
behalf of the Ministry of Transport was presented by 
Mr. L. Browett, the Secretary of the Ministry, and 
by Mr. R. H. Hill, Mr. H. W. W. Fisher, and Mr. 
Aubrey Clark. The memorandum dealt with popula- 
tion and transport under the three headings of 
regional location of industry, the siting of industrial 
establishments, and the residential distribution of 
the population in relation to industry. In sum- 
inarising the general position, the memorandum stated 
that apart from deliberate Government action there 
was at present little indication of change in the 
present tendency for industry to be drawn to the large 
centres of population. The concentration which 
arose from those tendencies tended to bring dis- 
advantages in the way of traffic congestion and in the 
cost of demolition and the widening of streets. It 
was pointed out that the Ministry of Transport had 
no powers to influence in any direct way the location 
of industry and that any improvements in transport 
had operated to continue present tendencies in the 
wavy of urban aggregation around established centres. 
It was stated that any changes in transport facilities 
would tend to follow rather than to initiate any 
changes in the location of industrial population which 
might be considered to be desirable. The existing 
system of transport in the country should, it was 
thought, prove adequate, assuming that a certain 
amount of adaptation was carried out, to meet 
moderately substantial changes in the distribution of 
industry. The Commission adjourned until Wednes- 
day, December 15th. 


Estuary Channels and Embankments. 


Tue Vernon-Harcourt Lecture, which was delivered 
at the Institution of Civil Engineers on Wednesday, 
December 8th, by Dr. Brysson Cunningham, M. Inst. 
C.E., dealt with the subject of the estuaries and 
channels of rivers and their engineering treatment. 
It was pointed out that from the point of view of 
navigation defects were likely to arise from three main 
causes, namely, a shifting unstable channel, a shallow 
bed with inadequate depth of water, ora bar. Dealing 
with the shifting nature of the channel, examples 
were given from the Mersey, the Humber, and the 
Seine. Certain principles were outlined for guidance 
in the carrying out of estuary training works, so as 
to avoid risks and possibilities attendant upon the 
confinement of the stream within a definite course. 
The design of different types of wall was considered, 
and the application of such walls to the mouths of 
the Mersey, the Ribble, the new waterway to Rotter- 
dam, the Venetian Lagoon, the Seine, and the 
Whangpoo was described. For shallowness, dredging 
by floating plant, although not permanent, was the 
principal remedy, particulars being given of various 
types of plant, with examples from the Thames and 
the Clyde. In discussing the cause and origin of bars, 
the lecturer described the bars of the Mersey and the 


Gironde. The peculiar conditions attaching to 
dredging operations in exposed situations were 
described. The employment of jetties and piers for 


the concentration of the outgoing river current across 
the bar was illustrated by examples from the Tyne, 
the Wear, and the Tees. Dealing with estuary 
embankments, it was pointed out that in the case of 
the Thames alone there were over 40,000 acres of 
serviceable marshland, utilised for a variety of 
purposes, which had to be protected at high water 
in this way, while in the maritime provinces of 
Holland whole districts lay so low as to be per- 
manently below sea level. The embankments of the 
Thames, the Trent, and at the mouths of the Scheldt 
and the Maas were illustrated and the nature of their 
construction was explained, including the design of 
the sluices provided for dealing with the drainage of 
inland water, 


Rebuilding the Menai Bridge. 


In a Journal note of March 5th we referred to the 
decision of the Minister of Transport to proceed with 
the rebuilding of the Menai Bridge. Last week it 
was announced that the Ministry of Transport will 
shortly call for tenders for the reconstruction of the 
bridge in accordance with a scheme which has been 
prepared by the consulting engineers, Sir Alexander 
tibb and Partners, of Westminster, whose design 
has received the approval of the Royal Fine Art 
Commission. It is estimated that it will cost £228,000 
to remodel the essential part of the structure. So 
well did Telford build that it will be possible to retain 
the masonry towers and viaducts in the remodelled 
bridge. The wrought iron chains and the floor of the 





580ft. main span will be taken down and a new deck 
capable of carrying traffic without restriction will be 
constructed, carried by new chains of a special high- 
tensile steel. A single carriageway, 23ft. wide, will 
be provided in substitution for the present arrange- 
ment of two carriageways, each 7ft. 9in. wide. Two 
footways, each 5ft. wide, will run the whole length of 
the bridge, passing around the outside of the towers. 
Pedestrians have now to pass through the towers by 
way of the arched openings which accommodate the 
carriageways. The arched openings will each be 
widened in order to make easier the passage of large 
vehicles. The work of reconstruction is expected to 
take 2} years to complete. To avoid the closing 
of the structure, except for short periods, and the 
necessity of erecting a temporary structure, wire ropes 
will be carried across the tops of temporary steel towers 
built round the outsides of the permanent masonry 
towers, and will partly support the existing deck, 
so that the old outside chains can be taken down and 
the new ones erected in their stead. The new deck 
will then be erected underneath the old one, and the 
final task will be the removal of the latter, the raising 
of the new deck to its final level, and the removal of 
the temporary towers and cables. About 3500 tons 
of steel will be used, of which one-half will be special 
high-tensile steel. Nearly 3000 tons of rock will have 
to be excavated, and about 7500 tons of concrete will 
be required in the new chain anchorage and concrete 
decking. 


The Employment Returns. 


Tue Ministry of Labour announced on Monday, 
December 6th, that it was provisionally estimated 
that on November 15th, 1937, the number of insured 
persons, aged sixteen to sixty-four, in employment in 
Great Britain, exclusive of persons within the agri- 
cultural scheme, was approximately 11,573,000. 
This was 86,000 less than the total for October 18th, 
1937, but on a comparable basis was 353,000 more 
than the total for November 23rd, 1936. Between 
October 18th and November 15th there was a decline 
in employment in most industries. It was most 
marked in building and public works contracting, the 
textile, clothing and motor vehicle industries, elec- 
trical apparatus manufacture, road transport, and the 
distributive trades. There was also a decline in 
agricultural employment. Employment in coal- 
mining, however, showed an improvement. On 
November 15th, 1937, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,227,600 wholly unemployed, 
216,806 temporarily stopped, and 54,797 normally in 
casual employment, making a total of 1,499,203. 
This was 108,954 more than the number on the 
registers on October 18th, 1937. On a comparable 
basis there was a decrease of about 69,860 compared 
with November 23rd, 1936. The total on November 
15th, 1937, included 1,133,418 men, 37,276 boys, 
284,938 women, and 43,571 girls. 


Inst. Mech. Engineers—N.W. Branch Dinner 


THE annual dinner of the North-Western Branch 
of the Institution of Mechanical Engineers took place 
at the Engineers’ Club, Manchester, on Thursday 
evening, December 2nd. The large company present 
reflected the improved state of the engineering indus- 
tries. Guests were received by Sir John I. Thorny- 
croft, the President of the Institution, and by Pro- 
fessor A. H. Gibson, Chairman of the Branch, who 
presided at the dinner. The toast of ‘‘ The Institution 
of Mechanical Engineers’? was ably proposed by 
Professor J. S. B. Stopford, the Vice-Chancellor of 
the Victoria University of Manchester. In his speech 
Professor Stopford made reference to the evident 
good will which existed between academic and 
practising engineers, and said that during recent 
years he had been happy to notice the increasing 
co-operation between those inside and those outside 
the University, especially in the scientific and pro- 
fessional departments. The engineering department 
of the University stood, he said, at the head of one of 
the largest and most intluential engineering districts 
of the country, and he saw no reason why it should 
be second to any. In order to achieve that posi- 
tion, however, the help, interest, and support of prac- 
tising engineers would be needed. He thanked the 
Institution for all the help it had given in the past, 
and expressed the hope that in the future still more 
help and support would be forthcoming. In his 
reply, Sir John Thornycroft spoke of the success of 
the North-Western Branch and the necessity for 
co-operation among engineers. He outlined some of 
the aims of the Institution as regards education and 
research, and suggested that the branches could give 
valuable assistance in suggesting what more could be 
done. The toast of “Our Guests’? was proposed 
by Mr. C. Hinton, who referred to the good work 
which was being done by the College of Technology 
in Manchester as regards the training of draughtsmen 
and designers. He made the suggestion that closer 





contact between Royal Engineers and engineers 
engaged in commercial enterprises should be en- 
couraged and maintained. The health of “ The 
Chairman *’ was proposed by Professor G. E. Scholes, 
and in his reply Professor Gibson commended the 
Benevolent Fund and its work to the members of 
the Branch. 


Federation of Iron and Steel Merchants. 


AT a meeting held at 28, Essex-street, London, 
W.C.2, on Friday, December 3rd, of representatives 
of the Iron Merchants’ Association, the Steel Distri- 
butors’ Association, the Steel Merchants’ Association. 
the Light Rail and Arch Merchants’ Association, the 
Tin-plate Merchants’ Association, and the Associated 
Group of Approved Billet Merchants, it was decided 
to federate in a central organisation to be known as 
the Federation of Iron and Steel Merchants. It was 
intimated that other associations of merchants in the 
iron and steel trades would later become affiliated to 
the new organisation. Amongst the objects of the 
Federation is co-operation with the British Iron and 
Steel Federation and all associations and organisa- 
tions of manufacturers engaged in the iron and steel 
industries. Mr. C. Bruce Gardner will be President 
of the new Federation. It may be added that the 
Federation is being formed in accordance with the 
recommendations contained in the report of the 
Import Duties Advisory Committee which devoted a 
number of important paragraphs to problems of 
distribution. 


The Smithfield Club Show. 


THE agricultural implement and machinery displays 
at the Smithfield Club Show, which opened at the 
Royal Agricultural Hall on Monday, December 6th, 
were as extensive and interesting as in previous years. 
The outbreak of foot and mouth disease considerably 
reduced the number of entries in the livestock section 
of the Show, but visitors found much compensation 
in the machinery stands. In the course of our visit 
we noticed that most of the machinery and 
mechanical aids to farming were the same as those 
exhibited at the Royal Show at Wolverhampton in 
July last. For very many years the principal prime 
mover seen on the machines at this Show was the 
steam engine. Later the steam engine was replaced 
by the petrol-parafiin engine for a majority of the 
lighter types of machinery. The Shows of the last 
two or three years have made it evident that the heavy 
oil engine is now being used on an increasing number 
of tractors, pumps, harvesters, and produce preparing 
machines. As may well be understood, there has not 
been sufficient time since the last Royal Show for 
the development of improvements on most of the 
machines, but we found evidence that a number of 
new features are being considered. We look forward 
to seeing these improvements incorporated in the 
machines and implements which will be exhibited at 
next year’s Royal Show. 


New Bengal Railway Bridge. 


On Monday, December 6th, Sir Guthrie Russell, 
the Chief Commissioner of the Railway Board of the 
Government of India, formally opened the King 
George VI Bridge, which crosses the river Meghna at 
Bhairab Bazar, and has been constructed by the 
Assam-Bengal Railway Company. The building of 
the bridge was sanctioned by the Indian Government 
in April, 1935, and the work was begun during the 
following November. Good progress was made, and 
in September of this year the first trains were able 
to pass over the bridge. It has seven mid-stream 
spans, each of 331ft. length, and six approach spans 
of 105ft. These spans are supported upon masonry 
piers built on special foundations, which were formed 
by open dredging in 60ft. of water and through 80ft. 
of sand and clay below the bed of the river. The 
steelwork, which was constructed to the designs of 
Messrs. Rendel, Palmer and Tritton, of Westminster, 
weighed some 3400 tons, and was manufactured in 
India by the Tata Iron and Steel Company, and was 
fabricated by the Braithwaites, Burn and Jessop Con- 
struction Company. The work of construction was 
carried out by the Assam-Bengal Railway Company 
departmentally, under the supervision of Mr. H. 8. R. 
Boyagian, M. Inst.C.E. He was formerly the chief 
engineer of the railway, and upon his retirement 
volunteered to return to India and see the work 
through. The sinking of the wells and the erection 
of the girders were carried out by an Indian firm, 
the Hindustan Construction Company, under Mr. 
Boyagian’s supervision. The total cost, including all 
connected works, is estimated to be about Rs. 60 lakhs 
(£450,000). It is claimed that the bridge is one of the 
greatest bridges and the greatest engineering achieve- 
ments completed in the British Empire during the 
Coronation year of His Majesty King George VI, who 
graciously consented that the structure should bear 
his name. 
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Performance of Single-Stage Steam 
Jet Operated Ejectots. 


By ROBERT 


DOWSON, B.Sc., 


M.I. Mech. E.* 


No. I. 


GENERAL CONSIDERATIONS. 


Experimental Development of the Most Suitable 
Proportions.—The air ejector, well known and 
widely used to-day as a condensing plant auxiliary, is 
a typical example of an ingenious apparatus that has 
been developed to a high degree of practical utility, 
without any adequate theory. In fact, the proportions 
of an ejector have to be established almost entirely by 
experiment. 

As regards the nozzie position axially, and the pro- 


It will be noticed that if the velocity V,=zero 
(stagnation), and if V,=c, =the local acoustic velocity 
at the throat=c;, then equation (6) becomes : 


~ 
‘ 


71 
) +1\° " 


which is the well-known equation for the ** critical ” 
pressure ratio at the throat of a nozzle. 
The Venturi tube is then equivalent to two nozzles 





diminish and the pressure to recover in the divergent 
part of the tube. 

Suppose now, however, that a Venturi tube is used 
such as that shown in Fig. 4. Then, provided that 
the critical pressure ratio at B is established by the 
flow, the velocity between B and C can increase and 
the pressure diminish to the point where, if the flare 
of BC could be made great enough (infinite), p., p,, 
and c, would all be zero, the velocity attained being 

—— 
Virmse yt! 
, ONeagral (10) 

In practice, the length of the divergent mouthpiece 

B C and the flare A;/A, are limited, and so it becomes 
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portions of the combining tube, no theory at present i la P, {Po \P, Py 
seems possible. Beyond Eiffel’s empirical rule that 50 ia iam hls ag ini "alginic Velocity |; V, |Yo \V, Yo 
a diverging nozzle must not “ flare” at a rate greater Area \A; At \A, A, A, 
than | in 6 on the diameter—if separation of the work- ‘THE ENGINEER” R 
ing fluid from the wails is to be avoided—very little ; 
seems to be known about nozzles, while for the con- 40+-—__——- +——_— Fic. 4—Venturi Tube with Expansive Fluid. 
vergent part of the combining tube of an ejector, it “x= pi/p,=p,/p,>Critical Ratio. 
has been found from experiment that there is an : ; ; , , 
optimum rate of convergence, if steady operation and evident that theoretically the depression in pressure 
maximum reduction of chamber pressure is to be possible at the chamber C depends upon the: flare 
obtained. 30 eee eee provided. This is not quite as is found for the 
Being in possession of a practical ejector, however, g & Venturi tube with water, for — that the throat 
it becomes a matter of interest to examine how far beat pressure at B (Fig. 1) can readily be made practically 
theory can at present explain its mode of action. The| 3/$* zero with a moderate ratio of Aj/Ay. ted 
¢ =! If now an orifice is made at C (Fig. 4), air will 
————— | enter and the Venturi tube will act as a vacuum pump. 
ABC is then the actuating nozzle and CDE the 
i combining tube. 
i Ve ss ad ‘ THE SINGLE-sTAGE EJECTOR WITH SUCTION 
} ; ae eres BraNcH BLANKED OFF. 
manana la rt) iP, Experimental Date. -At this point reference may 
- be made to experiment with a practical ejector 
Velocity VV \4, \% | 
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Fic. 1—Venturi Tube with Non-Expansive Fluid. Arye At Ft? sec e | 
se Re niieiiiedien : aa ecco Fic. 2-—Fall in Pressure at Throat of Venturi Tube with 
st suitable line of approach seems to be by way of Non-B. we Fluid 
the Venturi tube (Fig. 1). Se eng ay em 


The Venturi Tube with Water.—Considering first 
the Bernouilli equation for frictionless flow of a non- 
expansive fluid, such as water, characterised by the 


relation 





part BC. 











placed end to end, as indicated in Fig. 3, and with | 
frictionless flow the fall in pressure in the convergent | 
part AB is completely recovered in the divergent | 





| 
msity—p=constant. ... . . = 56 . . 
nagearscillidiaaae nee ; (Lt) Here, again, if pj=15 lb. per square inch, the pres- | 
there is the well-known equation sure at the throat is below atmospheric. It falls to a | 
raya minimum value of about 8-2 1b. per square inch, | 
p+ cy = constant mt Aine oe assuming y= I - 30. 
' , aes inertia he fluid ; i If an opening is made into the throat B, air will 
p veg the static pressure in the Huid at any Cross | enter from the outside, and “ ejector ” action takes 
section, and V the velocity. place 
Combining this with the equation of continuity of Now if A;=the throat area, the flare of the 
flow of w lb. of fluid per unit time, namely . ? i 
w=p AV Ut, tls Tae ' 
at any cross section A, and writing 
W 1 <A; throat area 
o=—; also -= —- = —___ | 
A r <A; inlet area 
then the equation 
ey 1 \ 
= pi ra) pe cemmie | 4 
pt b 2 ge } r2] ( ) 
is obtained. 
Thus, taking a numerical example, where seis i t Po 
we ° Velocity V; V, V, 
pPi=Pa= 15 |b. per square inch | 
r=4 Area \A; A, A, 
o= 62-3 lb. per cubic foot “THe Engineer” B 


Then the progressive fall in throat pressure py; as 
rate of flow w/A; is increased, is shown in Fig. 2, 
together with the inlet and throat velocities respec- 
tively. 

It is apparent from these calculations that the throat 
pressure p; falls automatically as the flow rate is 
increased. If an opening is made at the throat B 
(Fig. 1), air from outside will enter and the apparatus 
becomes an “ ejector.” 

Venturi Tube with Dry or Superheated Steam.—Con- 
sidering next a Venturi tube operating with a gas, 
characterised by the equation 


p v =constant Wins.) snadie 
then the flow 
w=pAV 


gives the Bernouilli equation 
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c=Vgypv being the local velocity of sound in the 
gas at any point, where the pressure=p and specific 
volume =v. 
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throat, the velocity immediately commencing to 


Press. 


Fic. 3—Venturi Tube with Expansive Fluid. 
Pi/Pt=71=P2/Pt — Critical Ratio. 


Venturi tube or ratio A;/A at any cross section, is 
given by the equation! 


y—l1 yt+l 
i na Ae 64 
A 2 cy 2 Ct 
V being the velocity at any cross section A in the 
convergent tube, and ¢; the local velocity of sound at 
the throat. 
This velocity V can be calculated at once from the 
relation 





(y— DD) V2+-208=(y+bed.. ...-. 
where c is the acoustic velocity at the cross section 
considered. 
Now, 

1 


e=y ypv also v=v, (p,/p)’, 

so that in order to find V and A,/A it is only necessary 
to assume a series of values of p. 

It will be seen that, provided that the critical 
pressure at the throat is not reached, there is no 
increase in velocity in the Venturi tube beyond the 
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Pump. 


(Fig. 5), so as to see how far the above theory agrees 
with practice, 


The fact that, in a practical ejector, the area of the 


throat of the combining tube has to be so much 
larger than that of the steam nozzle (about ten 
times) is due mainly to the much lower throat pressure 
obtainable in the former, than exists in the latter. 


Thus the losses encountered in a practical Venturi 


tube must inevitably make the apparatus lop-sided. 
Whereas in the steam nozzle the losses are partly 
utilised in the later stages of the expansion, in the re- 
compression tube which follows the losses are entirely 
against the process. 
Fig. 6 shows what happens when the steam pressure 
at the nozzle of a blanked-off ejector is increased 
progressively. Fig. 7 shows the lower curve in Fig. 6 
on an enlarged scale, together with the pressure 
recorded at the throat of the combining tube. 
The rate of steam flow accordingly increases pro- 
gressively from zero value and the abscisse are 
values of 

w wt, of steam per hour from nozzle. 

“A; throat area of combining tube. 

It will be noticed that the pressure in the chamber C 
at once commences to fall, first gradually and then 
steeply. It will also be noticed that at a very early 








1 Glauert, ‘‘ Aerofoil and Airscrew Theory.”” Camb. Univ. 
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1926 edition, page 16. 


value of w/A; the steam pressure at the nozzle has 
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been increased to such a value that the “ critical ” 
pressure ratio has been established, 

Hence it would be expected, from the discussion 
of the theory of the Venturi tube given above, that 
from the point M onwards the chamber pressure would 
at once drop to the minimum attainable with the 
flare provided in the nozzle mouthpiece. 

At such small value of w/A,, however, the rate of 
flow is inconsistent with the functioning of the com- 
bining tube as the counterpart of the nozzle. This 
can be seen from the fact that the optimum reduction 
of chamber pressure does not occur until w/A; has 
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reached a value of 750 Ib. to 800 lb. of steam per hour 
per square inch of combining tube throat. Now, the 
exit pressure was atmospheric, i.e., about 15 Ib. per 
square inch absolute, so that 

w 750 


1 
3600 Az Da 7: 


3600 x15 72 ~ 
which is recognisable immediately as Napier’s equa- 
tion for the maximum flow through a nozzle. 

Hence it is seen that the optimum reduction of 
chamber pressure is obtained when the combining 
tube is acting as a reversed nozzle with the ** critical ” 
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pressure (referred to the outlet pressure p,= pa 
=atmospheric) at the throat. 
With superheated steam y= 1-30 and 
x-=critical pressure ratio (from 


- (12) 
2 
Hence the pressure at the throat of the combining 


14-7 
tube ought to be about + $28 
absolute and experiment confirms this. 

The experiment also shows that the rate of flow 
w/A; can be much increased, without altering the 
chamber pressure much, As this o¢curs the pressure 
at the throat of the combining tube is seen to be 


7) 


equation 


ke 


—1 
= 1-828. 


x 





=8lb. per square inch 





falling below the critical value, and this evidently 


requires explanation, because x is increasing. 
“at 

It is to be inferred that the situation of the minimum 
cross section of the stream of fluid departs from the 
actual neck of the combining tube, and moves towards 
the exit end. With large values of w/A; the 
“ apparent ” throat pressure gradually recovers, and 
it is to be expected that the true throat pressure would 
continue somewhat as indicated by the dotted line. 
Thus, as the steam pressure at the nozzle of the 
ejector is increased its throat pressure will rise in 
order that more steam may pass. The same is happen- 
ing——in reverse sense—in the combining tube. 

It may be objected here that the back pressure is 
constant (atmospheric), so that if the pressure at the 
throat of the combining tube is the “ critical ’”» when 
the rate of flow w/A; is about 750, it cannot rise 
further without reducing the rate of flow, whereas the 
opposite is seen to occur. 

The explanation must be that, although the back 
pressure is tied down to atmospheric by the conditions 
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of the experiment, this does not necessarily invalidate 
the possibility of the rate of flow increasing as the 
throat pressure rises. This is because, as was pointed 
out in the discussion of equation (6), the usual value 
of the ‘critical’? pressure-ratio rests upon the 
assumption that the velocity at the upper pressure is 
zero, 

This condition is not necessarily fulfilled at the 
exit from the combining tube, and therefore the 
increased flow with constant back pressure can he 
explained. 

Thus, for example, at w/Ar= 1000 

1000 1 


3600xp 72 
giving p= 20 lb. per square inch absolute as the outlet 
pressure if the residual velocity were zero. 
Actually, then, the throat pressure would be 
2 
P= Tao = 10-95 lb. per square inch absolute, 


From Fig. 8 it will be seen that with this pressure 





velocity at any stage of the compression, then the 
ratio of compression X attained is given by 
1 


V,3—V2= ¢2(X %—1) (12) 





The maximum pressure recovery possible is reached 
when V,=zero and then equation (12) becomes the 
Bernoulli equation, viz., 


y 


Fe \2 y-l 
cafe). 


It will be seen that the pressure rises gradually at 
first, then steeply at the region of the throat, and 
finally rises slowly (in the mouthpiece) to the exit 
pressure. 

The acoustic velocity c=+~/g y p v (curve C) rises 


(13) 
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most remarkable quantity, however, is the retardation 
(—f) of the jet. 

‘his is shown graphically in Fig. 10. It will be seen 
that at the throat, —f is equal to no less than 
37,000,000 ft. /sec.?. 

The resulting rise in pressure is 
(= of momentum per eae) 

area 


Ap 





w dV 

qt A 
where w/t is what so far has been written w, the 
assumed constant rate of steam flow through the 
ejector.* 

The actual performance of an ejector differs widely 
from the theoretical. The actual flare of the con- 
vergent part of the combining tube found necessary in 
practice is much less than the theoretical, and the 
pressure curve obtained is typified by the dotted curve 
in Fig. 9, the back pressure being atmospheric. 

In practice, even with losses, it will be evident that 
the maximum retardation will not be very different 
from the theoretical, for the range of velocity reduction 
is the same. 

The retarding force, however, instead of giving rise 
purely to recovery of pressure in the combining tube, 
is largely dissipated in the losses which are returned 


(14) 
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ratio, then at the atmospheric exit the residual 
velocity would be about 1200ft. per second. As the 
combining tube did not run “ full bore” at the exit, 
there was no means of verifying this. 


THE THEORETICAL PRESSURE RISE IN AN EJECTOR 
AND THE ACTUAL PRESSURE CHARACTERISTIC. 


Considering once more an ejector with blanked-off 
suction, the curve A in Fig. 9 represents the theo- 
retical pressure rise in the combining tube under 
assumed stated conditions, while curve B is the jet 
velocity V. 

Theoretically, if V, is the velocity of the fluid 
entering the combining tube and V, the residual 





to the steam as heat, and so the actual pressure 
recovery is much less than the theoretical. 

The Efficiency of Recompression in the Combining 
Tube.—When there are internal losses present, leading 





2 With an assumed constant hydraulic efficiency of com- 
pression 7’< unity (see equation 16), then the jet velocity V at 
the throat is greater than the local velocity of sound c, and 
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, c 
» = ye 
3 Equation (14) may be written 
a(t \(@V ds, 1 . 
ap=—glG ata, -a--a-™ 


The retardation —f is large, but the time interval d¢ during 
which a distance ds is traversed is so short that the mass of 
steam that has passed is small. Hence the product mf is com- 
paratively small, 
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to the reduced pressure recovery shown by the 
dotted curve in Fig. 9, a hydraulic efficiency of com- 
pression 7’ may be assumed, and the law of com- 
pression becomes 


(15) 


p v’=constant 


where 


lina (h—3)) 
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(16) 


Then, calling p; the pressure in the suction chamber 
and v; the specific volume, the energy recovered is 
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where R= the * extra ” heat factor due to the losses 
and ha=the available energy returned to the steam ; 
but, owing to the inefficiency of the process, only a 
part of the kinetic energy of the jet is reconverted into 
pressure. 
Thus, if V;=-the initial velocity of the jet, 
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en 
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=; ; priv (X 1). (18) 





and if the final velocity V¢ at exit from the combining 
tube be assumed zero, equation (18) becomes 
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a it 
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PAS (19) 
instead of equation (13). 
Hence, if a nozzle velocity V;=3710ft. per second 
be assumed, also 
ci=1200ft. per second=acoustic velocity at p; 


y= 1-125 
Gore es 
X= Pal Pi=F-yQ° 16-65 


then from equation (19) n= 1-20, so that from equa- 
tion (16) 7’=0-668=the hydraulic or “ stage effici- 


ency.”’ The overall compression efficiency will be 
1 
W=R 
where R=the “extra” heat factor due to the 
internal losses. Then 
fit , | 
Mik bee 0-615 only! 
Se ee ‘OLD ONnTY. 
R hs : 
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(To be continued.) 
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Ear_ty TURBO-ALTERNATORS. 


M\HE first turbo-alternators to be built were four 

75-kW, 4800 r.p.m. machines, generating single- 
phase current at 1000 volts and 80 cycles. These 
were installed in the Forth Banks power station at 
Newcastle-on-Tyne in 1888 and 1889. The turbines 
were not only the largest in existence at that time, 
but were also the first to be installed in any public 
power station. The next notable turbo-alternator 
was a 100-kW unit constructed in 1891 for the same 
voltage and frequency as the Forth Banks machines. 
The turbine was the first condensing turbine made. 
The set was tested by the late Sir Alfred Ewing, 
F.R.S., and was found to have a steam consumption 
of 27lb. per kWh, when supplied with steam at 
100 lb. per square inch gauge pressure, superheated 
to 465 deg. Fah., and exhausting into a vacuum of 
28-75in. This result was considered so satisfactory 
that steam turbines were selected instead of reciprocat- 
ing engines for the new power stations at Cambridge 
and Scarborough. This turbine was kept for some 
time as an experimental machine, and amongst other 
services it rendered was the driving of a Gwynne 
centrifugal pump to test various high-speed impellers. 
The normal speed of the pump was 1200 r.p.m., and 
it was run up to nearly 4800 r.p.m. What water 
pressure was finally reached is not exactly known, for 
in spite of having been strengthened for the test the 
pump burst and everybody near was drenched. The 
unit was finally sent to the Forth Banks power station, 
where it formed the first condensing set in the station, 
and it now occupies a place of honour in the hall of 
the Heaton Works of C. A. Parsons and Co., Ltd. 

The Cambridge and Scarborough turbo-alternators 
were similar to the machine just mentioned, except 
that they were built to generate 150 kW at 2000 volts. 
The alternators had revolving armatures with cores 
8fin. diameter by 30in. long. A 4in. shaft, partly 
squared so as to allow ventilating air to pass along it, 
carried the core and the air flowed through holes in 
the blank space between the shuttle windings. The 
winding comprised 192 conductors in two layers. 
The conductors were 7/19 B.W.G., each strand being 
single cotton covered and the whole conductor double 
cotton covered and braided. Allowing for the distance 
pieces on the core, the magnetic density was about 
8000 lines per square centimetre and the current 
density in the windings 7-500 amperes per square 
inch. As might be expected, the windings got pretty 
hot, and there was considerable trouble with the 
insulation, both of the core and under the binding 
wire. The insulation consisted of cotton tape soaked 
in shellac varnish, this being the only available varnish 
at the time. A considerable improvement was found 
where pure silk tape was used instead of cotton. 

All the early turbo-alternators were single-phase 
machines with rotating armatures. The armature 
cores carried a drum winding held in place by bind- 
ing wire. The latter was steel piano wire of 17 B.W.G., 
and the calculated stress allowed was 15 tons per 
square inch, or about 88 lb. per wire. As the material 
had a tensile stress of about 120 tons per square inch, 
the factor of safety was about 8. The binding wire 
could not be wound more closely than twelve turns 
per inch, in order to avoid contact, and if more turns 
were required, two layers were put on, but this was 
only done in case of necessity. At the ends of the 
armature, outside the magnetic field, the wire could 


* Second. Parsons Memorial Lecture, Inst. of Eiectrical 
Engineers, Nov. 25th. 





be close wound. After an armature was wound tem- 
porary binding wire was put on. The armature was 
then dried and the final binding wire was wound on 
always in one continuous length from end to end 

The breaking of the binding wire in service was not 
unknown, and this generally happened as the result of 
a bad short circuit in the armature. Guards were 
always fitted over the ends of the armature outside 
the poles, and fortunately no one was ever injured 
by the flying wire. In one case, possibly on account 
of an external short circuit, the armature of one of 
the 150-kW alternators burst. The squared end of 
the shaft sheared off where it entered the coupling, 
and as the governor valve had heen allowed to become 
leaky, and no runaway valves were then fitted, the 
turbine ran away. The operator ran away, too, and 
before steam could be shut off at the boilers, the 
turbine was wrecked. It was one of the radial flow 
machines, built about 1892, and some of the high- 
pressure dises, which were of cast iron, burst. The 
low-pressure disc, made from mild steel boiler plate, 
did not burst, but stretched and, of course, sheared 
off all the blading. Thi§ disc was 27in. in diameter, 
and ran normally at 4800 r.p.m., having thus a peri- 
pheral speed of about 560ft. per second. It carried 
six rows of blades on each side, and had a ring of 
holes near the centre to allow steam to pass through 
to the blading on the back. Neglecting the loading 
due to the blades and the effect of the holes, the stress 
at the bore of the disc was about 12 tons per square 
inch, so that the real stress at that point must have 
been close to the elastic limit of the material, of 
which the ultimate strength was between 27 and 30 
tons per square inch. It must be remembered that 
forty-five years ago very little was known about the 
stresses in rotating discs. 

As a result of the runaway, the disc stretched suffi- 
ciently to increase its diameter from 27in. to 27}in. 
It was considered curious that the diameter of the 
bore, which was originally 4in., increased by the 
same amount, being found to measure 4}in. after the 
accident, although modern theory shows that such a 
result is to be expected. Discs of the type in question 
sometimes became loose in service, probably on 
account of having been run up to overspeed and 
thereby stretched. When this happened they were 
bored out and bushed, after which they rarely became 
loose again. 

A later development in the construction of rotating 
armatures for alternators was to wind the conductors 
through tunnels in the core and to retain them by 
end caps of manganese bronze. This was the practice 
adopted in the 1000-kW turbo-alternators built for 
the City of Elberfeld in 1900, which were the largest 
machines of that kind. They ran at 1500 r.p.m., and 
generated single-phase current at 4000 volts, 50 cycles. 
The Elberfeld turbines were the first turbines for 
land service to be built with separate high and low- 
pressure cylinders in tandem, although designs for a 
tandem turbine were prepared as early as 1889. It 
may also be mentioned that in 1896 a turbine having 
separate high-pressure, intermediate, and low-pressure 
cylinders, each driving its own propeller shaft, was 
used on the famous ‘“‘ Turbinia,’’ the first vessel to be 
driven by turbine machinery. 

* For an expanding nozzle, the overall efficiency=7 R, 
where =the hydraulic efficiency of expansion and R=the 
“reheat ’’ factor. For a compression tube the overall efficiency 
=1'/R, where n’=the hydraulic efficiency of compression, and 
R z the ‘‘ extra ’’ heat factor. In both cases R is greater than 
unity. 





Although rotating armatures gave reasonable satis- 
faction for single-phase turbo-alternators, they proved 
almost hopeless when three-phase machines of high 
voltage came to be constructed, and were abandoned 
in consequence of the troubles experienced with a 
1500-kW three-phase alternator generating at 6000 
volts, 40 cycles, and running at 1200 r.p.m., installed 
in the Neptune Bank station of the Newcastle-on- 
Tyne Electric Supply Company in 1902. The insula- 
tion between the four slip rings from which the 
current was collected continually broke down, but 
an even more serious difficulty was the crushing by 
centrifugal force and consequent failure of the insula- 
tion where the conductors cross each other under the 
end caps. Single-phase alternators did not suffer 
from this effect, as in such machines there was no 
crossing of the conductors. 

To get over the difficulties of the revolving arma- 
ture the present type of turbo-alternator was adopted 
with a stationary armature and rotating field magnets. 
At first the rotor had salient poles, but soon the now 
universal barrel type of rotor was adopted. 

Some of the practice of these early days must now 
seem very primitive, but one must remember that 
Parsons was breaking new ground in almost every 
direction, with little or nothing to guide him but his 
own intuition. Books, such as we have in abundance 
nowadays on steam, electricity, and, in fact, on every 
branch of engineering, were either non-existent or 
extremely elementary. There were no steam tables, 
and no data except Regnault’s experiments on satu- 
rated steam, and the science of thermodynamics had 
hardly been born. Similar conditions existed as 
regards the state of electrical knowledge. Measuring 
instruments, as we know them to-day, did not exist, 
and the range and quality of materials for construc- 
tional or insulating purposes was very restricted. 

It is interesting to note how many of the principles 
advocated by Parsons so many years ago are now 
universally accepted. He maintained, for instance, 
that the high-pressure end of a steam turbine should 
be of small diameter to permit of a fair blade height, 
while the low-pressure end should be of larger diameter 
to allow for the increased volume of the steam. It 
was long before the soundness of this was realised 
by makers of impulse turbines. Owing to the possi- 
bility of securing a reasonable blade height by means 
of partial admission in such machines, it was formerly 
common to make all the wheels of the same, or 
approximately the same, mean diameter, with the 
result of excessive losses due to the partial admission 
and to undue disc friction at the high-pressure end. 
Parsons also introduced the practice of carrying out 
the expansion of the steam in two or more cylinders, 
when the size of the machine or the range of tempera- 
ture made this desirable. The employment of double- 
flow low-pressure cylinders, in order to deal with 
large volumes of steam at very low pressures without 
recourse to unduly long blades, was another of his 
inventions. So long ago as 1889 he designed a tandem 
condensing turbine, in which the H.P. cylinder was 
one of the standard non-condensing turbines of that 
date, while the L.P. cylinder was a double-ended one 
of larger diameter. This machine was never actually 
built, because of the partnership troubles supervening, 
and the first tandem turbine for land work was not 
constructed till ten years later. The condenser was 
placed under the generator, and formed a support for 
the latter, a design often adopted now for smal] indus- 
trial machines. 

In the days of which I am speaking, the blades were 
generally cut on the edge of rings which were threaded 
on the shaft. The blades had no shrouding, and their 
tips ran nearby in contact with the cylinder. In this 
particular turbine, however, the blades were shrouded. 
The shroud was made with two or three projecting 
knife-edges around its circumference. A modified 
form of this shrouding was used for many years by 
Willans and Robinson, Ltd., of Rugby, who were 
licensees of Parsons. Here we have an early illus- 
tration of the principle, always maintained by 
Parsons, that when there is a small clearance and a 
high relative speed between two adjacent parts, one 
or the other must be so thin that its edge may wear 
away without serious trouble from heating or expan- 
sion in the event of contact occurring. If two broad 
surfaces touch under the conditions stated, heating 
takes place, with consequent expansion and dis- 
tortion. The friction then becomes greater, and may 
end in a smash-up. It was some time before the 
necessity of really thin knife-edges was realised by 
turbine engineers, but the fact is now unquestioned. 
In accordance with this principle, Parsons intro- 
duced thin tipped blades in 1905. This was a great 
improvement, as it allowed turbines to be run with 
fine clearances without fear of the blades stripping 
in cases of accidental contact, and so eliminated one 
of the great drawbacks of the early turbines. 

Returning to the subject of turbo-alternators, it 
was not until after 1908 that really high-speed 
machines of large output began to be made. In that 
year a 5000-kW turbo-alternator running at 2400 
r.p.m. was representative of the most advanced prac- 
tice. In 1912 a machine of 25,000 kW at 750 r.p.m. 
was built for Chicago, and it is worthy of note that 
it is in service at the present day. A year or two 
afterwards an output of 11,000 kW at 2400 r.p.m. 
was reached. It must be remembered that for 
machines of similar design, whether turbines or alter- 
nators, the output varies almost inversely as the 
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square of the number of revolutions per minute. 
Hence a unit rated at 11,000 kW at 2400 r.p.m. 
would be comparable with another developing about 
7000 kW at 3000r.p.m. At the present time machines 
developing 40,000 kW or 50,000 kW at 3000 r.p.m. 
are in service, and over 100,000 kW can be developed 
at 1500 r.p.m. by a single unit. 

This enormous increase in size and speed has given 
rise to many difficult constructional problems. 
Amongst them is the production of sound forgings of 
large dimensions, and to this Parsons gave much atten- 
tion. The question was brought into prominence by 
the disastrous failure of a large forging employed for 
a turbine rotor. The rotor had passed all the usual 
tests, including the over-speed test, but it failed owing 
to a hidden flaw, caused undoubtedly by incorrect 
forging and heat treatment. Subsequent examina- 
tion showed it to be full of internal flaws, and in such 
a state of strain that when cut up for examination 
cracks were found to develop spontaneously. Parsons 
took up the matter with his 
usual energy, and insisted 





high speed made it specially suitable, the driving 
of pumps, fans, compressors, &c., was equally in 
Parsons’ mind, as is proved by the claims of his 1884 
patents. I have already described how a centrifugal 
pump was coupled to the first condensing turbine 
for experimental purposes. As a result of the 
information thus gained, several turbo-pumps were 
made. One of the difficulties encountered in such 
high-speed pumps was that of getting the water to 
flow into the eye of the runner. It was found that 
this could be surmounted by the use of small impellers, 
with a fixed row of guide blades between them, 
mounted on the shaft for the purpose of giving an 
axial velocity to the water before it reached the 
runner. By means of this device suction lifts of 
llft. or more could be dealt with. Some pumps 
were built which consisted only of rows of propeller 
blades alternating with fixed guide blades. Others 
were constructed with several runners in series, 
and these, made some thirty-four years ago, were 





that large forgings should 
never be allowed to cool 
helow a good red heat from 
the time of pouring the 
ingot until all forging 
operations were completed. 
Any reheating necessary 
during the process had to 
be carried out in accordance 
with strict rules. Forge- 
masters raised many ob- 
jections at first, but were 
finally convinced that the 
system was the right one. 
Another improvement 
in steel making, due to 
Parsons, is a method of 
casting steel ingots which 
ensures uniform  crystal- 
lisation of the metal and 
avoids the waste due to 
segregation and “ piping.” 
According to this method, 
the molten steel is poured 
into a circular mould, of 
which the diameter is 
greater than the depth. The 
sides of the mould are of 
refractory material, and the bottom consists of a large 
chill. The walls are preheated to nearly the tempera- 
ture of the molten metal, and after the ingot is poured 
its cooling is controlled by oil burners playing upon 
it from the cover of the mould. This ensures that 
the surface is the last part of the ingot to freeze. 
An ingot cast in this way, when cut in two, is found 
to be free from segregation and lines of weakness. 
The process was analogous to the method whereby 
Parsons’ father, the Earl of Rosse, succeeded in 
casting the great mirror of speculum metal, 6ft. 
in diameter, for the famous telescope at Birr, in 
1845. The metal was poured on a bed of hoop iron, 
figured to the curve of the mirror. The porosity 
of the bed allowed the gases to escape and the 
crystallisation to be regular as the casting cooled. 





CONDENSING PLANT. 

Parsons recognised very early that the economy 
of a steam turbine would be greatly improved by 
the use of a condenser. He realised that the turbine 
could make full use of the highest vacuum obtain- 
able, so that it. could develop all the power repre- 
sented by the “ toe ” of the indicator diagram, which 
was unavailable for the ordinary reciprocating 
engine. It was also evident to him that the low- 
pressure end of a condensing turbine would be very 
efficient, because the great specific volume of the 
steam when below atmospheric pressure would make 
the loss by leakage of much less importance than at 
the high-pressure end. He was therefore very keen 
on improving the vacuum in condensers. One device 
he adopted was the use of compound air pumps, which 
he employed largely for condensers both of the jet 
and surface types. The jet condensers were provided 
with separate air and water pumps, a small quantity 
of water being admitted into the air pump to keep 
it cool. All the early surface condensers had wet 
pumps only which removed both air and condensate 
together. To maintain a good vacuum with pumps 
of this kind, the condensate has to be as cool as 
possible in order to reduce the volume of the accom- 
panying air and vapour. In some cases, therefore, 
it was the practice to have a weir in the bottom 
of the condenser, so that the condensate was main- 
tained above the level of the lower tubes, and was 
thus cooled by the circulating water. The loss of 
efficiency due to the cold condensate was not con- 
sidered in those days, the only object being to get 
as low a steam consumption as possible for the turbine. 
Parsons made many improvements in condensing 
plant, one of the most important being the use of 
a steam jet for removing air. He patented this 
in 1903, and the method is now universally employed. 


TURBO-PUMPS, FANS AND COMPRESSORS. 


Although the first use of the steam turbine was 
for the driving of electric generators, for which its 
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the prototypes of the modern centrifugal boiler feed 
pumps. 

High-speed fans and air compressors fall mainly 
into two classes, the first including apparatus such 
as colliery ventilating fans for dealing with large 
volumes of air at pressures from 2in. to 6in. w.g., 
and the second supplying air at pressures from 
15 1b. to 801b. per square inch for blast furnaces, 
pneumatic drills, &c. The speed of a turbine is too 
great for the direct driving of large centrifugal fans, 
so that, before gearing was introduced, turbine- 
driven fans for colliery ventilation had to be made of 
the impeller type. The first of such fans was built 
in 1896 for the Clara Vale pit, some miles west of 
Newcastle. Its duty was to deliver 120,000 cubic 
feet of air per minute under a suction head of 2-5in. 
w.g. The fan was a simple four-bladed propeller 
of the marine type with blades of boiler plate riveted 
to a central boss of cast steel. The air was led to the 
fan by an inlet cone and discharged through a 
corresponding outlet cone. When first put into service 
the fan omitted a shrill musical note which could 
be heard for miles. This was cured to some extent 
by placing a grid in front of the inlet to equalise 
and direct the flow of the air. Afterwards a forty- 
bladed: propeller was substituted for the four-bladed 





one, and the efficiency was further improved by pro- 
viding an annular diffuser of conical form on the 
delivery side. The fan ran with practically no atten- 
tion. The turbine was housed in a locked shed and 
visited twice a day by a fireman to see that there 
was plenty of oil. Several turbine-driven fans 
of the same type were made, but all of them laboured 
under the disadvantage that the turbines could 
not be run at their most economical speed. The 
fans, moreover, were noisy and relatively inefficient, 
as nothing was then known of aerofoil shapes or 
aero-dynamic theory. To-day it is possible to make 
efficient propeller fans, by applying to their design 
the knowledge acquired in aeroplane research. 
The trouble with noise, nevertheless, continues 
unless the speed of the blade tips is kept moderate. 
Furthermore, if air has to be delivered at more 
than a low water gauge pressure, it is necessary to 
use several rows of impeller blades in series, with 
suitable guide blades between them, and the design 
becomes unsuitable for direct driving by a steam 
turbine. 

Parsons also turned his attention to exhausters and 
blowers for dealing with blast-furnace gas, coal gas, 
&c. Such machines for delivering volumes of the 
order of 30,000 cubic feet per minute at 30in. water 
gauge had, as shown in Fig. 3, three or more fans in 
series with intermediate guide blades. Being entirely 
enclosed, they gave no trouble from noise. They 
were a great improvement on the old slow- 
speed exhausters of the revolving type driven by 
reciprocating engines, as such engines frequently 
become clogged up with tar, and the cost of repairs 
and maintenance was heavy. The turbo-blowers, 
moreover, saved a large amount of space. 

For the higher pressures required for blast-furnace 
work parallel flow blowers were made as early as 1901. 
They ranged in capacity from 3000 to 30,000 cubic 
feet of air per minute and delivered at pressures from 
2 lb. to 15lb. per square inch. The machines had 
cylindrical drums carrying numerous rows of running 
blades which alternated with rows of fixed blades. 
Their efficiency was not high, reaching only about 
55 per cent. An ‘attempt to construct a machine on 
these lines to compress 4000 cubic feet of air per 
minute to a pressure of 80 lb. per square inch led to 
difficulties. The design comprised two-bladed drums 
arranged in tandem in a single cylinder, with a dia- 
phragm between. The air was compressed to 25 lb. 
by the first drum and then led out of the cylinder to a 
cooler beneath. After cooling it was returned to the 
cylinder and raised to its final pressure. Each half of 
the machine worked very well by itself, but when 
they were operated in series they proved unstable, 
and finally after many trials the machine was given 
up. This was one of the very few cases in which 
Parsons did not make a success of what he had set out 
to do. 

As a result of this experience he adopted the 
centrifugal type of compressor, which proved more 
efficient, but was at the same time more complicated 
and costly. This type is now in general use, although 
I believe that by the proper application of our present 
knowledge of aerofoils, parallel flow compressors, 
with all their advantages of simplicity and cheap- 
ness, could now be made really efficient machines. 
Indeed, I understand that muck has already been 
done in this direction on the Continent, but I have 
been unable to hear of any corresponding progress in 
this country. I trust that the outcome will not be the 
payment of royalties abroad for designs that ought to 
be developed at home. The matter is worth the 
attention of our manufacturers, as there is reason to 
believe that for many purposes the parallel flow com- 
pressor will supersede the centrifugal type. 


(To be continued.) 








Earls Court Exhibition Building. 


By ROBERT J. SIDDALL, A.M. Inst. C.E. 


No. VIII. 
(Continued from page 629, December 3rd.) 


HE lighting equipment provided in the Main 

Hall at Earls Court Exhibition is probably one 
of the most ambitious colour floodlighting schemes 
ever attempted. It depends largely for its effective- 
ness on the design of the ceilings, which in all three 
halls are constructed of Thermocoust slabs. In 
the Main Hall the ceiling is suspended in a 
series of five stages, as shown in Fig. 53, in 
order to give effect to the concealed lighting. 
The whole of the ceiling area, of approxi- 
mately 400ft. by 250ft., reflects the light. The central 
span is 200ft. by 50ft. The three rectangular panels 
below and around the central span, each spaced 3ft. 
below the preceding one, are 260ft. by 100ft., 310ft. 
by 150ft., and 360ft. by 200ft. A lighting cove is 
provided for each panel in which B.T.H. Mazdalux 
colour floodlighting equipment is concealed. In all, 
416 B.T.H. Mazdalux floodlights have been installed, 
each unit being equipped with a selected colour filter 
giving maximum light transmission. The optical 





characteristics of the floodlights are such that the 
surface of the ceiling is evenly lighted by a wash of 
colour constantly varying in shade and intensity. 
The horizontal divergence of each beam is approxi- 
mately 90 deg. with a vertical divergence of approxi- 
mately 12 deg. The diverging beams from adjacent 
floodlights overlap and are continuously changing. 
Mazda line filament tubular projector lamps used in 
this scheme consist of 288 500-watt and 128 1000- 
watt lamps, making a total loading of 272 kilo- 
watts. 

Automatic control of the entire colour-lighting 
scheme is effected by a B.T.H. Thyratron reactor 
dimmer which is capable of controlling a lighting 
load of 328 kilowatts. It embodies twelve circuits, 
and is arranged for either cyclic or manual control, 
the master board being provided with colour masters 
and grand master control. No special ventilating 
equipment is required, as is necessary with a resist- 
ance dimmer to dissipate the heat. The master 
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control panel for the B.T.H. Thyratron reactor 
dimmer is illustrated in Fig. 54. 

A special gallery arranged for spotlights is also 
visible in Fig. 53. Apertures for sixty-two lamps are 
provided and fifty-four spotlights, each equipped 
with a 2000-watt Mazda projector lamp and eleven 
80-ampere are spotlights, have been supplied by the 
B.T.H. Company, Ltd. 

The remainder of the exhibition areas is illuminated 
by ceiling lights distributed in the squares formed 
by the crossbeams on the ceiling. Each square 
has an amber-fronted fitting with a 150-watt lamp 
in each corner and a 200-watt four-sided secondary 
light fitting in the centre. The wiring and fittings 
were supplied for this purpose by _ klectrical 
Installations, Ltd., of London. The conference 
rooms have suspended two-tier fittings, while the 
restaurants have two-tier globe ceiling fittings with 
plate glass discs. The main hall when used for exhibi- 
tion purposes has a series of suspended fittings, in 
addition to the ceiling lighting, the two side halis 
being lit with suspended fittings only. These fittings 





provide a maximum opening for 
unloading. 

The equipment includes three special lifts, into 
which lorries can be driven, taken direct to their 
respective destinations, and subsequently driven out 
for unloading as required. Each of these lorry lifts 
is capable of raising a load of 20,000 lb. (9 tons) at a 
speed of 30ft. per minute. The cages are 10ft. wide, 
25ft. deep, and 15ft. high in the case of two lorry 
lifts, the third being 12ft. high, and, apart from the 
hardwood floor, are constructed entirely of steel. 
They weigh 93 tons each. The total load of 18} tons 
is suspended by eight steel wire lifting ropes. 

Another lift has been installed in the chair store 
for serving the stand-fitting shop below. It carries 
loads of 6000 lb. and has a car 9ft. wide and 19ft. 
deep. As in the case of the ordinary goods lifts, the 
lorry lifts and lift in the chair store are fitted with 
collapsible steel doors on all landings. 

Escalators—Each of the six ‘ Express—S.M.S.” 
escalators has a capacity of 8000 passengers per hour, 
and the speed along the incline is 90ft. per minute, the 
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are lifted and carried by winches above the suspended 
ceiling and fixed to the trusses. 

A factor of the greatest importance in planning the 
various services for such a building is that during an 
exhibition individual stands require their own 
power electricity, lighting electricity, gas, water 
supplies and flues. It was necessary, therefore, 
in the construction of the building to carry 
these services to the most convenient terminal 
points. These are found to be situated on 
the outside of the various columns. In addition, 
provision had to be made for drainage of the roofs 
and other services and also the carrying of electricity, 
telephone, water, and gas mains to the upper floors. 
All this network is also concentrated on the outside 
of the columns. In order to protect these mains and, 
at the same time, conceal them, the columns have been 
encased by a furring, which consists of brickwork up 
to a certain height at the top of which a concrete 
slab is placed to form a cut-off and Thermocoust 
slabs thence to the ceiling. 


Lirts AND ESCALATORS. 


Electric lifts of three types are provided for the 
vertical transportation of passengers, lorries, and 
caterers’ stores respectively. In all there are fourteen 
lifts, built by the Express Lift Company, Ltd., at 
Northampton, an associated company of the General 
Electric Company, Ltd. 

Five electric passenger lifts are provided, four 
running at 450ft. per minute and one at 175ft. per 
minute, and are fitted with Ward-Leonard control. 
Four of the lifts take twenty passengers each and 
one forty. 

There are five goods lifts, designed to raise loads of 
3000 Ib. at a speed of 150ft. per minute. This is an 
unusually high speed for lifts of this type, the usual 
speed being in the region of 50ft. per minute. These 
lifts are entirely automatic ; by means of a recently 
developed system of control they level accurately at 
each landing in spite of the heavy load and high 
speed and irrespective of the car being laden or empty. 
In the case of the goods lifts all gates are manually 
operated. Those on the landings afford complete 
fireproof protection when closed, although they 
collapse into a very small space when open, so as to 
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vertical rise varying from 32ft. to 37}ft. in each case. 
Two escalators are installed side by side at the main 
entrance in Warwick-road, one on each side of the 
swimming pool, and one at each of the two other en- 
trances to the building. On each escalator the steps are 
carried by about 550 rollers, which are fitted with 
grease-sealed double ball bearings mounted in such a 
way that they rotate continuously, preventing flats 
from wearing on the periphery and thus causing 
unpleasant squeaks. In order to prevent a grinding 
noise from hard rollers running on steel tracks that 
have become dirty, special brushes are attached to the 
step chains. These sweep the entire track formation 
during the whole time the escalator is running, thus 
keeping it clear of dirt. A special canvas rim is fitted 
to the rollers to reduce the noise between rollers and 
tracks. This type of rim, which is moulded integrally 
with the roller under high pressure, has been sub- 
jected to upwards of four years’ heavy continuous 
duty without any sign of wear. The possibility of a 
hard metal-to-metal noise between the steps when 
running light has been eliminated by cushioning the 
step spindles in oil-resisting rubber bushes, which also 
impart a slight resilience that improves the running 
under all conditions. Finally, suitable insulation is 
interposed at all points where there is a possibility of 
noise being transmitted between components. 

The treads are of moulded construction, with the 
cleats integral with the board, giving a closer tooth 
formation than is obtained with wood. The smallest 


heel cannot become trapped, and an extremely 
hard-wearing and relatively non-slip surface is 
obtained. 


The escalators are driven by a 46 H.P. Witton 
motor through worm reduction gearing and roller 
chain. Each escalator can be run in either direction 
by means of push buttons. 

As examples of the safety devices employed, it 
may be mentioned that should the main driving chain 
break, current is switched off and the brakes are 
applied, bringing the escalator to rest. <A_ self- 
wrapping brake whose retarding effort increases with 
the load, prevents the escalator from beginning to run 
in the down direction if it has been stopped for any 
reason. In the event of breakage of either of the 
chains carrying the steps, current is switched off 
immediately, and the sprockets are prevented from 
rotating by means of a powerful brake. Speed 





loading and | governors are fitted to limit the speed of the escalator 


to a safe maximum figure. 
Pusiic ADDRESS EQUIPMENT. 

A public address equipment of a_ particularly 
extensive nature was installed by the Brighton and 
Preston Relay Station, Ltd. The main amplifier 
equipment consists of a 540-watt assembly made up 
of six separate 90-watt D.A. 100 power stages, which 
enable speech or music to be relayed to any part of 
the building from a large number of microphone 
points installed at suitable positions. The positions 
of the loud speakers was carefully studied with regard 
both to acoustics and the general decorative effect. 
A gramophone equipment is provided for operation in 
connection with this system. Each power amplifica- 
tion stage consists of a standard rack mounting 
assembly employing two separate panels—an inter- 
mediate amplifier panel and a power output panel. 

It should be mentioned that Pirelli-General Cable 
Works, Ltd., of Southampton and Eastleigh, was 
responsible for the manufacture of the low-tension 
paper cable, and that ‘ Silverlac’’ conduit and 
conduit accessories, manufactured by the G.E.C., 
were also used throughout the installation. 

FirE PROTECTION. 

The principal part of the fire protection equipment 
is the sprinkler system, over 11,500 ‘ Grinnell ” 
sprinklers being fitted. The system is divided into 
thirteen installations, part on the wet system and 
part on the alternate wet and dry system, each 
installation being a unit complete with its inde- 
pendent stop and alarm valves. Fire protection 
equipment of the electricity supply sub-stations is 
effected by the ** Mulsifyre ’ system of extinguishing 
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inflammable liquid fires. Steel pipes required for the 
“Grinnell ”’ installations, the ‘* Mulsifyre”’ equip- 
ment, and the seventy-five hydrants which form part 
of the fire protection scheme exceed 25 miles in length. 


RouuinGc SHUTTERS. 


As indicated on several occasions in the course of 
these articles, the scheme of the promoters was that 
the main building should not only be available for 
exhibitions and spectacular shows, but also that 
several smaller exhibitions could be held at the same 
time, or exhibitions, meetings, and conferences. 
Hence one of the problems was to divide the floor 
space into a number of halls, each a separate unit with 
its own conveniences, &c., by suitable partitions. 

After considering alternatives it was decided to 
use steel rolling shutters. Tne first floor of the main 
exhibition hall can be sub-divided into five main and 
two subsidiary halls by rolling shutters, sixty-three in 
number, extending at different angles and for a con- 
tinuous length of approximately 1090ft. This is 
probably the largest unbroken length of steel rolling 
shutters ever erected. The maximum height of the 
shutters is 23ft. and the maximum width 23ft. The 
total area of shutter curtains employed exceeds 
13,000 square feet. The shutters are suspended from 
the underside of the second floor balcony, the main 
supports being at 50ft. centres, with intermediate 
cantilever supports at 25ft. centres. 

The maximum height is obtained by arranging for 
the top of each shutter to pass just underneath the 
second floor beam. The steel work is suspended from 
the underside of the first-floor ceiling to a depth of 
llft. 6in., the space between the ceiling and the 
roller enclosure being filled in by steel panels. The 
actual height from floor to underside of ceiling is 
31ft. 6in. When the steel curtains are in the raised 
position they are totally enclosed in a steel partition. 
The intermediate supports for the guides are formed 
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of removable pilasters, which are so designed that they 
can be easily handled and speedily removed or 
replaced. The total area of shutters and casing is 
approximately 34,000 square feet, and the whole 
has been painted to conform with the general colour 
scheme of the building so that when the curtains are 
raised it is impossible for the ordinary visitor to 
detect the existence of the concealed partitions, 
although the whole can be brought in or out of 
position within a few hours. 

A number of fireproof shutters are fitted to guard 
the car park and exhibition ticket hall entrance. 
They have automatic release on a given rise in tem- 
perature. 

The whole of the fire protection sprinkler systems, 
together with the supply and fitting of the fire 
hydrants and fire extinguishers, was carried out by 
Mather and Platt, Ltd., Park Works, Manchester. 
The manufacture and erection of the rolling shutters 
was carried out by Mather and Platt, Ltd., and by 
Dennison Kett and Co., Ltd., 226, Farmers-road, 
S.E.5. 


DRAINAGE AND SANITARY ARRANGEMENTS, 


In designing the system of drainage the first matter 
requiring special consideration was the fact that all 
drains had to be kept above the concrete roofs of the 
several railway tunnels which had to be crossed to 
reach the public sewers. Fortunately, the latter were 
available at the three corners of the triangular area 
covered by the Exhibition, and it was thus possible to 
arrange the drains in four sections, with the following 
outlets, viz., one 12in. diameter to the sewer in Phil- 
beach-gardens, one Qin. diameter to the sewer in 
Richmond-road, and a 15in. and an 18in. diameter 
sewer to the sewer in Warwick-road. 

Another matter which required special considera- 
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tion was the fact that the entire area of about 8 acres 
would be covered with impervious surfaces, so that 
provision had to be made in the drains for taking the 
whole of the rainfall at its maximum rate. The calcu- 
lations for the sizes of the drains were therefore based 
upon a rainfall at the rate of 2in. per hour, which 
accounts for the large size of the main drains men- 
tioned above. 

All the drains were constructed of cast iron pipes, 
and provided with inspection chambers where neces- 
sary. The plumbing was entirely internal, and was 
arranged on the “ one-pipe ’’ system, the soil pipes 
being of cast iron, the waste pipes of light copper 
tubes, and the vent pipes of lead. The contract for 
the drains, plumbing, and sanitary fittings was 
carried out by Dent and Hellyer, Ltd., and the con- 
sulting sanitary engineers were Messrs. W. C. and D. 
Easdale, F. and A.M.I.8.E. 

THe KIrcHENs. 

As will be gathered from previous articles, in 
the building there are four main restaurants, 
each capable of seating 1000 persons, also various 
buffets, tea lounges, bars, &c. These are situated 
principally in the basement and on the first mezzanine 
floor. In addition, the building has been so designed 
that the three large convention halls may at any 
time be used for banquets, lunches, dinners, &c. As 
far as possible, therefore, each restaurant and each 
convention hall is provided with its own kitchen and 
service arrangements, whilst each buffet has its own 
installation for light refreshments. 

In the basement there are the two main kitchens, 
in which are situated all the equipment necessary to 
provide heavy meals and bakery. These kitchens 
are connected with the subsidiary kitchens on the 
other floors by means of service lifts. The fuel used 
is gas. There are two main gas supplies, a 6in. high- 
pressure service and an 8in. low-pressure service. 
Hot water is supplied from gas water heaters, varying 





in capacity from 350 gallons per hour at 140 deg. to 
150 deg. Fah., to small units for isolated sinks. Gas 
services are run in wrought steel barrel, hot and cold 
water in light gauge copper. 

The largest cooking stove, a ten-unit ‘ Solid-top ” 
range weighing 4 tons, lies directly over the 
Wimbledon line of the Underground Railway, and 
to equalise the stress over the arch of the tunnel it is 
mounted upon a special reinforced concrete raft. In 
the bakery is an oven which weighs about 12 tons. 
Steaming ovens, boiling pans, and service apparatus 
are self-contained units, instead of being heated from 
a separate steam-raising boiler. There are two 
Benham ‘“ Hercules” mechanical washing machines 
with 3 H.P. three-phase motors. The general con- 
tractors for the kitchens were Benham and Sons, Ltd. 

The whole of the hot water service for the kitchens 
at Earls Court is provided by an installation of gas- 
fired water heaters supplied by the National Gas 
Water Heater Company, Ltd., Wembley. Each 
kitchen and service room has an independent hot 
water supply by the use of the right type and size of 
gas water heater. In all fourteen heaters have been 
fitted. Some of them are attached to storage cylinders, 
others are of the instantaneous type, and they range 
in size from an appliance which will produce 350 
gallons per hour at a temperature of 140 deg. Fah. 
and which is connected to a 600-gallon storage 
cylinder, to a small instantaneous sink heater supply- 
ing a single sink in a service room. 

A typical installation is illustrated in Fig. 55. 
Twelve sinks in the kitchen attached to the mezzanine 
floor restaurant are served by this 200-gallon per hour 
water heater. The insulated storage cylinder holds 
250 gallons. 


(To be continued.) 








The Parsons Memorial Library— 
London House. 


Ir will be recalled that soon after the death of Sir 
Charles Parsons a movement was set on foot to 
establish a suitable memorial of him. The Royal 
Society called a conference, at which all the principal 
learned institutions were represented. This con- 
ference nominated a small executive committee, 
under the chairmanship of Sir Frank Smith, to con- 














SIR CHARLES ALGERNON PARSONS 


sider proposals and submit a scheme. The committee 
met many times and examined very thoroughly a 
number of suggestions. The choice lay finally between 
a scholarship and a contribution towards the erection 
of a library dedicated to Sir Charles in London House, 
Guilford-street. These alternatives were studied 
from every aspect with extreme care. Ultimately it 
was found that the fund subscribed would not be 
sufficient to endow a scholarship of large proportions, 
and since the disadvantages of small scholarships were 
well known, the scales tipped in favour of the 
Memorial Library. It was decided at the same time 
that a portion of the fund should be set aside to 
endow an annual lecture and a medal. 

London House is a hostel for overseas male students, 
of British parents, of the University of London. It 
was inspired by the late Mr. F. C. Goodenough, 
chairman of Barclay’s Bank, whose work has been 
carried forward enthusiastically by his son. It 
occupies the block on the right of the Foundling 
Hospital site and has given accommodation already 
to some 450 students in old buildings. Mr. 
Goodenough’s scheme envisages the rebuilding of the 
whole area so that 250 students may be allotted rooms. 
On Friday last, Queen Mary declared open a portion 
of the new building, which will accommodate eighty- 
five residents. It is a handsome structure in red 
brick, stone, and flint, designed by Sir Herbert Baker, 
R.A., and occupies about half an acre, part of which 
is a recreation quad. An outstanding feature of the 
building is the Parsons Memorial Library fronting on 





In a large plate on the outside 
wall it bears the inscription: “This Library is 
dedicated to Sir Charles Parsons, Scientist and 
Engineer, Who in the XIX Century, Invented and 


to Guilford-street. 


Perfected the Compound Steam Turbine. The 
memory of the great is enshrined in books.” In a 


frieze carved in red brick at the top of the building 
the familiar line from Seneca, ‘‘ Immortalis est ingenii 
memoria,” is carved on the Guilford-street front, 
whilst in a shorter frieze on the side facing 
Doughty-street “‘ Parsons Library ”’ is carved. 

It will be readily understood from this description 
that the purpose of the Library as a perpetual memo- 
rial of Sir Charles Parsons is made manifest to all. 

The library itself is a handsome room of good pro- 
portions, but at the present time looks so bare with- 
out the books and pictures which will cover the walls. 
and the furniture and standing cases which will 
occupy the floor, that we do not offer an illustration 
of it. We reproduce, however, a detail of great 
importance, which still further impresses the fact 
that the library is a memorial. This is a portrait bust 
of Sir Charles, modelled by Mr. Ernest Gillick, 
A.R.A., which is to be cast in bronze. Our photo- 
graph is from the clay. All who knew Sir Charles 
well will recognise the faithfulness of the likeness. 
That is made the more remarkable from the fact 
that Mr. Gillick never met Sir Charles and had to 
work entirely from photographs and from the help 
and advice of a few friends who examined the work on 
many occasions. We were astounded by the care, 
patience, and skill exhibited by the artist. We do 
not know how many times he altered this thing and 
that at the wishes of a “ committec ”’ until all were 
satisfied. It is difficult to imagine a more trying 
experience for an artist who has won a reputation for 
imaginative work. There was no question here of 
expressing a great inventor by an abstraction in 
bronze. The committee desired that the bust should 
be a true portrait and a true portrait it is. We our- 
selves have seen it from its initial stages and would 
like, if we may, to congratulate Mr. Gillick, and his 
severest critic and collaborator, Mrs. Gillick, herself 
an artist, on the achievement of a notable work of art. 

To return to the Library itself. It is 53ft. in length, 
30ft. in width, and 22ft. in height, lit on two sides by 
large windows. The window sills are 9ft. above the 
floor, and from the floor to the sills English oak book- 
cases line the walls. From the top of the bookcases 
to the top of the windows the walls are left plain, so 
that in the future pictures may be hung on this open 
surface. A few cupboards with panelled doors pro- 
vide for the safe keeping of valuable works. 

There are two doors to the Library, one from 
a staircase set aside for entering the building 
from the outside by a special doorway in Guilford- 
street. The other is reached from the vesti- 
bule to the residents’ dining hall. The main 
entrance from the public staircase is treated in a 
design giving it some importance, and the bust of Sir 
Charles Parsons is placed over this doorway, forming 
a composition with the sloping pediment and cornice. 

Above the window lintels the walls rise in a large 
cove containing at intervals all round the room fourteen 
symbols or coats of arms of learned societies and 
institutions. These are treated as elements of decora- 
tion modelled in relief and picked out in gold. The 
arms of the Royal Society are lightly coloured in full 
heraldic colours. Under each coat of arms there is 
an inscription, picked out in gold, giving the name of 
the society or institution to which it belongs. 

The flat. ceiling is divided into plaster panels and 
the modelling of the principal panels are enriched. 

The Library is lit by a series of powerful reflectors 
concealed in special fittings on top of the bookcases. 
These lights are set so that they flood the ceiling, 
which acts as a reflector, providing good general 
illumination. 

We trust that this description will convince all who 
generously subscribed to the cost that a dignified and 
perfectly appropriate memorial has been dedicated to 
the most famous mechanical engineer of the nine- 
teenth century. 








Raitway Sratistics.—Railway statistics for the 
calendar month of August and the four weeks ended 
September 4th, 1937, show that the total number of 
passenger journeys (excluding season ticket holders) 
taken on all standard gauge railways in Great Britain 
in the month of August, 1937, was 124,867,864, an 
increase compared with August, 1936, of 167,921. The 
journeys taken by passengers at reduced fares decreased 


by 21,782, but those at standard or ordinary fares 
increaced by 189,703. The receipts from passengers 


(excluding season ticket holders) showed a decrease of 
£70,055. If the railway undertakings of the London 
Passenger Transport Board be omitted, the figures show 
a decrease in journeys of 109,480, or 0-1 per cent., and 
a decrease in receipts of £70,608, or 1-0 per cent. For 
all companies the receipts from passenger train traffic 
(including season tickets and parcels and miscellaneous 
traffic, but excluding mails and parcels post), were 
£26,155 less than in August, 1936. In the four weeks 
ended September 4th, the coaching train miles showed 
an increase of 573,245 compared with the four weeks 
ended September 5th, 1936. The total tonnage of freight 
conveyed (excluding free-hauled traffic) was 22,543,350, 
an increase compared with the corresponding four weeks 
of 1936 of 1,465,297 tons. The freight train receipts 
amounted to £7,076,526, an increase of £271,529. The 
freight train miles run were 317,471 more than in the 
corresponding period of 1936. 
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(Continued from page 624, December 3rd.) 


COUPLING-RODs. 
THE method ofstress analysis outlined for connecting- 
rods can be applied to the proportions of coupling- 
rods, but with two important modifications. In the 
first place, the centrifugal force is constant through- 

















Plain rectangular section rods still are very common, 
even with alloy steels on large locomotives, and when 
the rods are below 8ft. or so in length there is little 
reason for the adoption of the more expensive fluted 
section. The correct shape is for the rod to taper up 
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The respective radii of gyration are : 


Ky os 1-44; 

Ku | th -0 +433. 
The respective section moduli are : 

Zy — 6-25; 

iy 1408.4. 995 


: te: 
(b) The values for the ratio K become : 








out the length of the rod, and the constant 0-1 in | rom the ends to a maximum in the centre, both the Lb 84 Kok 
‘ 4 ‘ 2 ; 3 ; ; samea mars : —~ == §8-5 ; 
formula (6) for inertia stress at wheel diameter speed | t°tal depth and the flange depth increasing. In long Ky 1-44 
must be changed to 0-2. For coupling-rods the rods this form often is adopted, the channel being I 84 
expression for the inertia stress at wheel diameter | ePt parallel, which gives extra material at the centre — = = = 1 94, 
speed thus becomes at the expense of a slightly increased inertia force, but Ky 0-433 
0-2xWxSxL with simpler machining. In the L.N.E.R. class A 3 (c) The unit load at on centre of the rod is equal to 
(10) Pacifics * coupling-rods of only 7ft. 3in. length are 
Zy fluted and are tapered, but with the fl Hel, | XD as j 
wn ; : OT: RE, BED SAPRENTS ONS: NR ER es Pele Ts, PD, hiag odaal to le —-, as in expression (11). 
I'he symbols are as in formula (6). so that the extra material obtained is only in the] A Ik 
TaBLe I1.—C Poupling: rods. 
Railway G.W.R. | Southern French State L.N.E.R East Indian Colombian | U.S.S.R. Southern 
4-6-0, 4-6-0, 4-6-2. | 4-4-0, 0-6-0. 2-6-2+ 2-10-0 . Pacific 
“Court.” |** King Arthur” * Director ” 2-6-2. | 4-8-2. 
Material | Spee ial carbon | Carbon steel |  Cathen' ERY Class c | Class C Class C | Carbon steel, | Vanadium 
steel, 45 tons | 32-38 tons. carbon steel | carbon steel carbon steel 36 tons steel, 40 tons 
ult. strength | 
Rod a eee ann, art awe Tomek eam el Leading Trailing Trailing - | Trailing Leading Front inter. Inter. 
Piston load, P, lb. - ee oar PS TNS ; La 60,500 66,000 49,000 56,500 50 260 32,000 88,300 129,000 
Wheel diameter, D, inches sik aga WN erait bie 80-5 79 76 81 61-5 40 52 73°5 
Length of rod, L, inches 84 90 80-75 120 93 47 56 78 
Weight of rod, W, Jb. S. 170 190 112 354 123 37 110 240 
Load on driven axles, W,, Ib. 37,000 44,800 44,000 45,000 40,800 22,500 70,400 116,000 
Crank circle diameter, 8, “inchs Ss : 30 25 25-6 24 26 22 28 30 
Maximum thrust in rod ( ?). P,, tb. 28,400 36,100 38,600 63,250 27,600 11,650 37,300 81,000 
Section of rod oe . Taper rect. Parallel rect. Parallel rect. Taper I Parallel | Parallel I Parallel rect. | Parallel I 
C.S.A. at centre of rod, A, ‘aquare inches _ 7-5 7°5 4-88 11-75 6 2-5 6-56 10-875 
> 
Stress in rod (=): Ib. per square inch : 3,790 4.810 7,900 5,380 5,920 4,660 5,700 7,450 
Ratio, =- 58-5 62-5 79 62 55 43 30 26-5 
Ratio, Ky 194 208 202 179 155 110 | 148 103 
H | 
Vertical stress (Merriman), lb. per square inch : 3,950 5,150 9,400 6,000 6,300 4,900 5,760 7,570 
Horizontal stress (Merriman), lb. per square inch 4,270 5,800 10,800 6,175 6,700 5,000 6,310 7,880 
Speed for inertia calculations, m.ph. ... ... ... 80-5 79 76 $l 60 40 40 73 
Inertia stress at speed, Ib. per square inch 13,700 15,300 16,000 13,900 9,875 3,800 } 2,620 4,580 
Vertical stress at speed, lb. per square inch ; 2,475 2,700 2,350 1,500 3,250 3,900 4,000 3,575 
Combined vertical and inertia stress, Ib. per square inch 16,175 18,000 18,350 15,400 13,125 7,700 6,620 8,155 
TaBLe I1.—C Coupling: rods (continmed). 
Railway L.N.E.R L.M.8.R South B.A.P. Austrian Pennsylvania Alton and 
} 2-6-0 K 3 4-6-0, Australian, 4-6-2 Federal. 2-10-0, “I-ls” Southern 
” Rey al Scot ae 2-8- 2-8-4, 214 
Material | Nickel-chrome, Vv ibrac, Vibrac, Vibrac, | Nickel-chrome,! Nickel steel Aluminium ‘Abesinium 
50 tons 50/60 tons 50/60 tons 60/70 tons 50 tons Alloy, Alloy, 
23- nts tons 24 tons 
Rod ae etlits abee’ ¢sx0) ised p Oda Ode ee ae Trailing Leading Leading Leading Inter. Front inter. | Front inter. Front inter. 
Piston load, P, lb. es pe ae 48,400 63,700 76,000 48,320 113,800 183,000 | 183,000 140,000 
Wheel diameter, D, inches 68 81 57 71 76 62 | 62 57 
Length of rod, LL, inches 105 88 62 81 81-5 67-5 67-5 60 
Weight of rod, W, Ib. ses 161 117 44 90 193 130 95 69 
Load on driven axles, W,, lb. 44,800 46,900 41,500 42,500 80,000 138,000 137,000 130,000 
Crank circle diameter, S, inches a : 26 26 28 26 28-35 32 32 30 
Maximum thrust in rod (32). P,, tb..5.- 33,500 39,200 24,150 33,100 61,500 76,400 75,800 68,200 
“ tion of rod bev : ; Parallel I i Parallel I Parallel t Parallel I Parallel I Parallel I Parallel I Parallel rect. 
C.S.A. at centre of rod, A, ‘square inches 5-4 |} 4-7 2-45 | 3-85 8°35 6-8 3-87 +25 
Stress in rod (4 . |b. per square inch 6,200 8,340 9,850 8,600 7,370 11,200 5,AT5 6,070 
Ratic, ol 57 39 49 57 38 26 25 42 
Ky 
> . L = 2@ 6 4 ¢ 4 Ld 
Ratio, —— 171 136 144 162 105 O4 79 92 
Ky 
Vertical stress (Merriman), Ib. per square inch... 6,650 8,670 10,600 9,500 7.600 11,500 5,780 
Horizontal stress (Merriman), lb. 9 square inch 7,300 9,600 11,800 10.600 7.850 12,425 5,860 
Speed for inertia calculations, m.p. ; 68 81 50 71 70 40 40 
Inertia stress at speed, lb. per square inch 11,950 5,300 5,250 9,750 | 5,150 1,675 650 
Vertical stress at speed, Ib. per square inch 2,750 4,125 9,250 I 3,900 : 4,175 8.200 4,150 
Combined vertical and inertia stress, lb. per square inch 14,700 9,425 14,500 13,650 9,325 9.875 | 4,800 
For speeds above or below the wheel diameter speed | web portion, 0-375in. tinick, which is of negligible | Substituting values, 
the necessary modifications are made in the same | value. 37,000 » 80-5 
manner as detailed for the connecting-rods of a , Pint ae P, 3-5 < 30 28,400 Ib. 
‘ Papyrus,” except that in expression (9) for the ¥YPICAL STRESS ANALYSIS. ‘ 
axi ~ i nt ¢ he centre of the : ‘ ane 
maximum bending mom« nt at the centre of the rod A coupling-rod example is analysed beiow in order aie 2 
the factor 0-5 is omitted. to show the method of procedure. The rod chosen is ‘ “-—- 3790 Ib. per square inch. 
rs Pe 


The second important difference is that the maxi- 
mum load which can be thrown upon one coupling- 
rod has been taken as that necessary to slip the axle 
or axles which it drives. This force is transmitted 
down each side over approximately two quarters in 
eacn revolution. The maximum load, exclusive of 
mertia, 


is: 
(11) 
in which 

W = load on driven axies, in |b.; 

D=wheel diameter, in inches ; 

F=factor of adhesion, taken usually as 3-5 ; 

S=twice the coupling-rod crank throw, in inches. 

At high speeds, when the inertia force is greatest, 
the piston’thrust transmitted may still be of appre- 
ciable magnitude, although the maximum torque is 
never available at the crank angle where the inertia 





force is greatest. 


the leading unit from one of the G.W.R. two-cylinder 
4-6-0 engines with a piston thrust of 60,500 lb., a 
stroke of 30in., and 80}in. wheels. The length of the 
rod is 84in. and a tapered rectangular section is used, 
the breadth being constant at 1-5in. and the depth 
varying from 4-5in. at the ends to 5-0Qin. at the 
centre. The c.s.a. at the centre is 7-5 square inches. 
The procedure is :— 

(a) The moment of inertia about a horizontal axis 
3 


pmgeelvie BH 
of such a section is simply - ig” OF at the centre of 
the rod : 

1-5 5-0° 


12 15-64=Iy. 


(d) The maximum vertical bending stress consider- 
ing the rod as a column is found from Fig. 1, in the 
same way as for connecting-rods, the value for a unit 


. L . 
stress of 3790 lb. per square inch and a K ratio of 
s 
58-5 being 3950 lb. per square inch. 
(e) The maximum iorizontal bending stress is 


found as for connecting-rods from Fig. 2, the value 


for a unit stress of 3790 lb. per square inch and a K 
H 


ratio of 194 being 4270 lb. per square inch. 

(f) The load to cause vertical buckling is obtained 
as for connecting-rods ; the material in this case has 
an ultimate strength of about 45 tons per square inch 
and a yield point of about 27 tons—say, 60,000 Ib. per 
square inch. The buckling load found is 36,000 lb. 





About a vertical axis—-that is, for horizontal 
bending-—the moment of inertia, 
la = 1 ° 405. 





per square inch. 
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(g) The load to cause buckling in the horizontal 
direction is obtained in a similar manner from Fig. 2 
and is found to be 20,750 Ib. per square inch. 

(kh) The inertia stress at wheel diameter speed 
(80-5 m.p.h.) is found from expression (10) to be 


= ax exe 13,700 Ib. per square inch. 


The weight W in pounds is taken simply as the 
average cross section in square inches multiplied by 
the length between crank pin centres in inches and by 
0-283. By a comparison of Tables I and IT it will be 
seen that in coupling-rods at wheel diameter speed 
the inertia stress usually is the greatest, whereas in 
connecting-rods the bending stress is the greatest. 
On the other hand, in freight and shunting engines 
which never attain wheel diameter speed, the inertia 
stress (varying with the square of the speed) is very 
low and may not be as high as the vertical and hori- 
zontal bending stresses. 

(j) The vertical stress at high speed in this Great 
Western rod will be taken as resulting from 0-3 of the 
maximum torque and not as 0-3 of the load to slip 
the wheels with a factor of adhesion of 3-5. All of this 
torque may be transmitted through the rod under 
consideration if the driving and trailing coupled 
wheels were to slip, for with a normal rail under the 
leading pair of coupled wheels 0-3 of the maximum 
torque would hardly be sufficient to cause those wheels 
to slip. 

The coupling-rod load from the pistons with the 
crank and connecting-rod at right angles (the position 
of maximum inertia force) may be taken as equal to 
the instantaneous thrust from one piston, for although 
the thrust from the pistons on each side can be trans- 
mitted through the rods on one side, one piston is 
almost on the dead centre and producing no torque 
when the other is in the right-angle position. The 
piston load transmitted through the coupling-rod at 
speed is thus 0-3P, or, in the present example, 
0-3 x 60,500= 18,150 lb., or nearly one-half of the 
load required to slip the front pair of wheels with a 
sae - . 18,150 
The unit load is —— 


7-5 





factor of adhesion of 3-5. 


=2420 lb. per square inch, and the bending stress 
2475 lb. per square inch. 

(k) The combined vertical and inertia stress is 
2475-++13,700 lb. per square inch=16,175lb. per 
square inch at wheel-diameter speed. 

(1) The tensile or compressive stress at the point 
28,400 
6-75 

The tabulated list of the above stresses is included 
in Table II alongside values for a selection of coupling- 
rods from various locomotives. 





of smallest c.s.a. is = 4200 lb. per square inch. 


MATERIALS. 


The use of alloy steels and | sections has effected 
a marked reduction in the stresses arising from inertia, 
and a comparison between a dozen pre-war and a 
dozen post-war rods of Class C carbon steel, on the 
one hand, and a dozen modern designs of 40 to 60-ton 
alloy steels on the other, shows that the average 
inertia stress of the latter is only 65 per cent. that 
of the carbon steel rods. Of course, somewhat greater 
attention is given to the design nowadays, and to 
this may be traced part of the saving. 

With ordinary Class C steel of 32-37 tons per 
square inch tensile strength and a 50 to 55 per cent. 
yield point, the stresses as a rule do not rise above 
10,500 lb. per square inch for conngcting-rods, 
although in coupling-rods combined vertical and 
inertia stresses as high as 14,500 Ib. per square inch 
at wheel-diameter speed are found. With alloy 
steels a higher stress can be carried, and although 
the bending stresses usually show an increase over 
those allowed with carbon steel (say, an average of 
11,500 lb. per square inch for vertical bending and 
13,000 Ib. for horizontal bending), the inertia stress 
generally is low. 

For connecting and coupling-rod steels ultimate 
strength is not the criterion; the steel must have 
great toughness and shock-resisting capacity, and 
certain brands have a high impact value at the expense 
of a reduced tensile strength. For example, the 
Great Western Railway has a special heat-treated 
carbon steel of 45 tons maximum tensile strength 
which has an Izod value in excess of 80 foot-pounds 
in conjunction with a minimum elongation of 25 per 
cent. on 8in. The carbon content is 0-25 per cent. 
and of manganese 0-16 per cent. 

Three types of alloy steels are in general use for 
rods, and they comprise: (a) Straight nickel steels 
of 32-38 tons ultimate strength; (6) nickel-chrome 
steels of 50-60 tons ultimate strength, and nickel- 
chrome-molybdenum steels with ultimate strengths 
varying from 50 to 70 tons ; and (c) carbon-vanadium 
steels with ultimate strengths of 39-40 tons. Further, 
sundry applications have been made of aluminium 
alloys. 

The type (a) nickel steel mentioned above has 
little or no extra ultimate strength compared with 
Class C steel, but has a yield point of 22-24 tons 
per square inch against the 17—18 tons of the latter. 
The carbon content lies between 0-22 and 0-25 per 
cent., and the elongation in 2in. is about 28 per 
cent. Other characteristics are given in Table ITI. 

Among the users of the nickel-chrome and nickel- 
chrome-molybdenum steels of type (b) are three 
of the four big British railways, the L.M.S.R. (“‘ Royal 





Scot’ class), and 8.R. (‘‘ Lord Nelson” class), 
using Armstrong-Whitworth’s Vibrac steel. From 
Table IIT it will be noted that the composition of the 
two brands of Vibrac is the same, and the different 
ultimate strengths and yield points are obtained by 
variation in the heat treatment. The 50—60-ton steel 
is hardened in oil at 1550 deg. Fah. and tempered 
at 1250 deg. Fah., whereas the 60—70-ton brand is 
hardened in oil at 1550 deg. Fah. and tempered at 
1150 deg. Fah. These hardening and tempering 
operations are usually carried out after rough machin- 
ing. Extra toughness is gained with a high tempering 
heat, but with a loss in ultimate strength. Ordinary 
nickel and nickel-chrome steels tend to take on 
brittleness during tempering, and this reduces 
the shock-resisting capacity. To get over this a 
small amount of molybdenum, from 0-45 to 0-6 per 
cent., is added, and molybdenum steels have been 
used to an increasing extent during the present decade. 
The L.N.E.R. uses a not dissimilar type of nickel- 


Until the accident the rods had given no trouble. 

Of all railways the Alton and Southern, in the 
U.S.A., has devoted most attention to aluminium 
alloy rods, and has had sets at work for some years 
on 145-ton 0-10—-0 locomotives with a piston thrust 
of 140,000 lb. and 57in. wheels. The material used 
is that known as 258-T, which has an analysis of : 
Aluminium, 94 per cent.; copper, 4-4 per cent.; 
manganese, 0-75 per cent., and silicon, 0-8 per cent. 
The physical properties are: Ultimate strength, 
25 tons per square inch; yield point, 154 tons per 
square inch; shearing ——_— 15 tons per square 
inch ; élongation in 2in., 13-7 per cent., and Brinell 
number, 110. 

The original design of the Alton and Southern 
rods did not prove entirely satisfactory, and com- 
prehensive investigations of the stress distribution 
showed a decided concentration at unexpected points. 
The rods were redesigned, and since that time little 
trouble has been experienced. The investigations 





TaBLe LII.—Steels for Locomotive Rods. 











Nickel-chrome- | Nickel-chrome- 
Type. Nickel. molybdenum | molybdenum Nickel-chrome. Vanadium. 
(Vibrac). _ (Vibrae). 

Ultimate strength, tons per square inch .. 32-38 50-60 60-70 50-60 40 
Yield — tons per square inch 22-24 42-50 50-60 40-50 26-28 
Min. elongation in 2in., per cent. 28 21 17-5 18 20 
Izod impact value, foot- desnmage 65 55 40 55 ? 
Carbon, per cent. ; 0-25 0-3-0-33 0-3-0-33 0-32 0-45-0-55 
Silicon, per cent. . . 0- 25-0-28 0-15 0-15 0-2 0-25-0-28 
Manganese, per cent. ... 0-65-0-8 0-6 0-6 0-55-0-6 0-7-0-95 
Nickel, per cent.... ... 2-75-3-25 2-5 2-5 3-25-3-5 — 
Chromium, per cent. ... — 0-6 0-6 0-6-0-65 —_— 
Molybdenum, per cent. _— 0-6 0-6 —- a 
Vanadium, percent. ..._ ... _ — — — 0-18-0-22 
Sulphur (Max.), per cent. ... 0-04 0-04 0-04 0-04 0-04 
Phosphorus (Max.), per cent. 0-04 0-04 0-04 0-04 0-04 





chrome steel with an ultimate strength of at least 
50 tons per square inch, and a minimum yield point 
of 40 tons per square inch. 

The inclusion of nickel in a steel brings hardness 
and toughness, but the content rarely rises above 
3 per cent. The proportion, up to 0-6 per cent., of 
chromium gives fine grain and improved structure ; 
with air-hardened billets, which are used but rarely 
for locomotive rods, the chromium content may be 
1-2 to 1-5 per cent. 

Vanadium steels of class (c) have been used mainly 
in America and Japan. The vanadium increases 
both the tensile strength and the yield point without 
loss of toughness, and as this element has a great 
affinity for carbon, the carbon content rises to 
0-45—-0-55 per cent., compared with 0-18 to 0-22 per 
cent. of vanadium. The tensile strength is controlled 
by a variation of the manganese content between the 
limits of 0-7 and 0-95 per cent. A very simple 
heat treatment is an advantage of this type of alloy 
steel. The billets are normalised at 1550 deg. to 
1625 deg. Fah., and, after air cooling, annealed at 
about 1150 deg. Fah. Quenching and tempering 
are unnecessary, and the yield point is from 26 to 
28 tons per square inch. 

ALUMINIUM ALLOY Rops. 


Aluminium alloys have been tried in France for 
connecting-rods and in America for connecting 
and coupling-rods. Normally, the aluminium content 
is 92-94 per cent., and there is 4 per cent. of copper 
and 0-5 per cent. each of manganese and magnesium. 
Normalising is effected by heating to 800 deg. Fah., 
and after several hours at this temperature gradually 
cooling. Further heat treatment consists of raising 
the temperature to 950 deg. Fah., maintaining this 
heat for half an hour, and after quenching in water 
ageing in a normal atmosphere for a period of four 
to eight days. The ultimate strength is 22-25 tons 
per square inch, the yield point approximately 
13 tons per square inch, and the Brinell hardness 
number 95. A maximum stress of 44 to 5 tons per 
square inch can be allowed. 

On the French Eastern Railway a set of duralumin 
connecting-rods was fitted to a 2-6-2T engaged 
in suburban service. The outside cylinders were 
2lin. by 26in., and the piston thrust 64,000 Ib., 
and the rods were designed to take the place of the 
original steel rods without any extraneous modifica- 
tion. Several proposals to use aluminium alloy rods 
on different railways have had to be turned down 
on account of the required width of the rod, especially 
with centre-to-centre lengths in excess of 9ft. or so, 
but no such trouble was experienced with the 
relatively short rods of the Est Prairie tanks. The 
stresses found in the Est locomotive rods are detailed 
in Table I, and it will be seen that they are about 20 
per cent. lower than those found in alloy steel rods, 
except the inertia stress, which is 35 to 50 per cent. 
lower. The moments of inertia of 21-15 and 6-6 
in the vertical and horizontal directions respectively 
are a good deal higher than found in an average steel 
rod of similar overall proportions, owing, of course, to 
the lower permissible stress. 

After running 41,000 miles this locomotive was 
involved in an accident and was taken out of service. 
The rods were sent for repair and renormalising, 
but the works to which they were sent did not appear 
to notice that the blows which one of the rods had 
received in the accident had caused fissures to appear 
in the inside angles of the small end, and for this 
reason the rods have not yet been replaced in service. 


referred to above are a most useful basis for the 
design of any aluminium alloy rods; they will be 
found in a paper on aluminium connecting-rods 
read by Mr. R. L. Templin before the American 
Society of Mechanical Engineers in December, 1934. 

Although of large size (see Table II), these Alton 
and Southern rods are exceeded in proportions by 
a complete set of aluminium alloy connecting and 
coupling-rods applied to one of the well-known 
class ‘‘ I-1 s ’’ 2-10—0 locomotives of the Pennsylvania 
Railroad, which have 62in. wheels and a piston thrust 
of 183,000lb.. Here, again, some trouble was 
occasioned by stress concentration, this time at the 
connecting-rod small end; by a redesign of the end 
the trouble has been remedied. The stresses in the 
Pennsylvania rods are included in Tables I and IT. 

The respective weights of the various aluminium 
alloy rods and the steel units they replaced are as 
follow :— 


Aluminium 
alloy, Steel, 
Ib. Ib. 
Connecting-rod . se 866 1607 
Front coupling- tod... 181 292 
Front inter. coupling- rod.. 452 838 
Back inter. coupling-rod . 270 454 
Back coupling-rod_ ... P 181 276 
Total coupling-rods on one e side 1084 1860 
Total saving per engine ... 3034... — 
A particular problem on the Pennsylvania 
‘““Decapods”” was the unsatisfactory balancing 


conditions owing to the extremely heavy reciprocating 
weights. By the adoption of the aluminium alloy 
rods it has been found possible to reduce the hammer 
blow per coupled wheel from 8300 lb. to 4100 Ib. 
at 40 m.p.h., the maximum speed. The driving wheels 
previously were underbalanced to the extent of a 
hammer blow of —9900 1b. at 40 m.p.h., but now 
they have a balance similar to that of the coupled 
wheels. 








SEWAGE TREATMENT IN THE UNITED STATES. 


ALTHOUGH about two-thirds of the larger American 
cities are giving their sewage some form of treatment, only 
about half of this sewage is passed through a complete 
system of treatment, which usually includes oxidation 
of the settled or clarified sewage by trickling filters or the 
activated sludge process. The latter process is applied 
to some 75 per cent. of all sewage undergoing complete 
treatment, since it produces a high rate of purification by 
thorough oxidation of organic matter, as a result of the 
activity or adsorptive power of the sludge. In spite of its 
extensive development, the operation of the process is 
not yet well understood, but it is known that the floc is 
full of a variety of micro-organisms which assist in coagu- 
lating and settling the solids in the sewage. As the effluent 
has a low bio-chemical oxygen demand, it can be dis- 
charged into available streams or bodies of water without 
detrimental effects, so that the process is important from 
the viewpoint of stream pollution as well as that of publie 
health. Besides such large plants as those at Chicago and 
Milwaukee, there are numerous plants at smaller com- 
munities. Research work is being conducted as to the 
details of the action or operation of the process, in order 
to determine and correlate the functions of the bacteria, 
protozoa, and other elements with the oxygen demand of 
the sludge. When this work has been accomplished a more 
complete theory of sludge activity may be developed. 
While the patents of the process have expired, suits have 
been brought against some cities for building activated 
sludge plants before the expiration of the patents without 
payment of royalties to the firm which had acquired the 
American patent rights. A commercial development of 
the Milwaukee plant is the manufacture of an effective 
fertiliser from the sludge. 
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A New Welding Transformer. 


A NEW type of single-operator three-phase, one-phase 
welding transformer introduced by Rockweld, Ltd., of 
Commerce-way, Croydon, has been designed to facilitate 
the use of A.C. welding where unbalanced single-phase 
loads are undesirable, and where good power factor is 
important. Attempts have been made to improve the 
current balance in the supply lines by various connections 
of the internal windings with but small success. The best 
arrangements are said to have given a current distribution 
in the ratio 1; 0-5: 0-5, representing but slight improve- 
ment over the ordinary single-phase transformer. 

Normal transformers, the makers of this new set explain, 
supply a welding voltage of sinusoidal wave form, and must 
have a value sufficiently high to strike the arc, 7.e., from 70 
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to 90 volts. In the new arrangement the arc voltage charac - 
teristic is not even approximately sinusoidal in shape. 
Its average value is in the region of 25 to 30 volts with a 
higher initial starting peak. With A.C. it is essential to 
restrike the are after the current has passed through 
zero, aS quickly as possible before ionisation in the gap 
has dissipated itself into the surrounding air. Immediately 
the current has reached its zero value a voltage must be 
available to restrike an are of opposite polarity, and to 
ensure instantaneous restriking it must be considerably 
in excess of the arc voltage, as shown in Fig. 1. In normal 
transformer sets this excess voltage with a sinusoidal 
wave form is the cause of the low power factor. Since 
the are consumes energy the are voltage and current curves 
are nearly in phase with one another. To enable the arc 
to restrike at the point a, Fig. 1, the welding voltage must 
have a greater value than than that at a, and with sinu- 
soidal voltage this value is obtained by the displacement 
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FIG. 2—TRANSFORMER CONNECTIONS 


of the voltage curve by a distance @ to the left of the current 
curve. This phese angle is the angle of lag of the welding 
current behind the welding voltage, and cos @ is the power 
factor in the output cireuit, which corresponds closely with 
that of the input circuit. 

In practice the angle ¢ is obtained by inserting a choke 
coil in the output circuit, or by the use of a transformer 
with high leakage reactance, giving in both cases a low 
power factor. Sinusoidal wave forms have been used in 
the past because a simple transformer on supply mains 
produces such a wave, and where power factor and balance 
are not of great importance this still provides the simplest 
and cheapest form of supply. When a better performance 
is required, however, it is the practice of Rockweld, Ltd., 
to adjust the shape of the output wave form to conform 
with the shape of the load voltage. In the firm’s new type 
of three-phase transformer, in which the output wave 
form approximates the arc wave form, the necessity 
for considerable phase displacement between current 
and voltage is eliminated. From 40 to 50 per cent 








improvement inv the power factor is claimed, whilst the 
current values in the three lines are in the ratio of 
1:1:0-7, instead of 1: 0-5:0-5, with a normal three- 
phase-single-phase transformer. 

The set is designed to operate on the normal drooping 
characteristic curves obtained with a sliding core choke, 
which, owing to the straight core and long air path for 
the leakage flux, has a practically linear characteristic. 

Power is taken from each line of a three-phase supply 
by the open delta connected transformer (Fig. 2). The 
transformer provides a single-phase sinusoidal output at 
approximately 36 R.M.S. volts for the main power require- 
ments of the arc, and by the considerable reduction in the 
are voltage compared with that of a transformer of normal 
design a power factor much better than usual is claimed. 
To obtain the requisite high striking voltage the primary 
of an auxiliary transformer is connected across the lines 
1 and 3 and the secondary of this transformer is connected 
in series with the output circuit. This auxiliary trans- 














FiG. 3—AUXILIARY WINDING OPEN CIRCUIT VOLTAGE 


former gives an open circuit voltage with a very steep- 
fronted, peaked wave (Fig. 3) of greater amplitude than 
the sinusoidal power wave. This peaked wave is obtained 
by the judicial use of saturation in the auxiliary trans- 
former core, and it attains its maximum value from zero 
in 0-002 second. 

Owing to the series connection of the main and auxiliary 
transformer, the steep-fronted wave is superimposed on 
the. main sinusoidal wave form and adjusted in phase 
position relative to the latter in such a way that a com- 
posite wave form of almost ideal shape results, as shown in 
Fig. 4. The resulting wave form combines the low- 
voltage power curve and the peaked striking voltage and 
simulates the actual are voltage characteristic almost 
identically. How the application of this wave form 
enables the phase angie g of a sinusoidal wave to be 
reduced to the value g’ is shown in Fig. 4, and this explains 
the high power factor attained. 

The auxiliary transformer takes its power from the 
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FIG. 4—VOLTAGE WAVE FORMS 


lightly loaded lines of the three-phase supply, and con- 
siderably improves the balance in the mains. The mean 
current ratios may be taken as 1:1: 0-7, representing a 
more or less perfect balance. Adjustment of the two 
voltages as regards phase relationship is determined by 
the phase rotation in the supply leads, which must be 
correctly connected to the transformer terminals to ensure 
correct cyclic rotation in the set. 

From the foregoing it will be seen that the operations of 
striking the arc and supplying power to it are divided and 
dealt with individually by two separate transformers in 
such a way that each performs its duty efficiently. The 
set has two air-cooled transformers impregnated for the 
most arduous tropical and adverse weather conditions. 
The control unit, comprising a straight core sliding choke 
with continuous and positive adjustment, is mounted 
vertically. A three-position switch operated by a hand 





wheel selects tappings on the choke and the tapping in use 
is registered on a graduated scale, 

An intermediate family of static curves taken across the 
output leads is shown in Fig. 5. The oscillogram (Fig. 6) 
was taken on open circuit, short circuit open circuit, 
and from it the dynamie characteristic was obtained. ‘The 
R.M.S. open-circuit voltage is 48, but the peak factor 
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Fic. 5—STATIC CURVES 


gives a maximum of 85 volts. The choke was adjusted for 
a secondary current of 225 amperes. Immediately the 
short circuit occurred the current rose in one quarter of a 
cycle to 107 per cent. of the permanent short-circuit value, 
showing that the magnetic inertia of the circuit is small. 
When the set is open circuited again the voltage instantly 
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Fic. 6—-OSCILLOGRAMS 


rises to the normal value. The lack of magnetic inertia 
enables very light welding to be done. A comparison of 
the primary current taken by this set with the current 
taken from each line by a single-phase set is given in 














Fig. 7. Since the single-phase set has an open circuit 
voltage of 78, the difference in currents would be even 
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FIG. 7—COMPARISON OF PRIMARY CURRENTS 


more marked if the open circuit had the more usual value 
of 85 to 90 volts. 

The new set is essentially heavier and more costly than 
a single-phase set of equal output, but it is claimed that 
the advantages gained as regards electrical characteristics 
and improved welding qualities place the Rockweld 
apparatus in a very advantageous position. 








THe Late Mr. J. W. Geppres.—We regret to have to 
announce the death of Mr. John William Geddes which 
occurred at his home at New Malden on November 29th. 
Mr. Geddes acted for a number of years as technical 
director to Westool, Ltd., and in that capacity developed 
many of the company’s specialities. He was associated 


tin his early days with Armstrong, Whitworth and Co., 


Ltd., and Platt Brothers, of Oldham, and his death will 
be regretted by a large circle of friends in all parts of the 
country, who appreciated both his scientific attainments 
and his attractive personality. 
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Rail and Road. 


ELECTRIFICATION ON THE L.N.E.R.—Work is rapidly 
proceeding on the electrification of the London and North- 
Eastern Railway Company’s line between Newcastle and 
South Shields. At the end of November the third rail was 
electrified for the first time and leakage, continuity, 
bonding, and other tests are now being carried out. 
It is hoped to begin the new electric service early next 
year. 

Rainway AcciwENTS IN Spain.—On Saturday, 
December 4th, a steam train on the Aragon line was run 
into by an electric train when crossing some points near the 
terminal station between Valencia and Barcelona. Another 
accident was caused by the Valencia mail train running 
into a goods wagon near the Galera viaduct between 
Vinaroz and Tortosa. The goods wagon had been blown 
out of a wayside station by the wind. The first of these 
accidents caused the death of eighteen persons and 
injuries to over one hundred, and the second accident 
caused eleven deaths and over eighty injuries. 





BripGeE REcoNsTRUCTION ON THE L.M.S.—A further 
stage in the London, Midland and Scottish Railway Com- 
pany’s £23,000 scheme for reconstructing certain bridges 
on the Derby-Manchester line, in order that larger engines 
may be employed, was completed during last week-end. 
Beginning on Saturday evening, December 4th, the bridge 
situated immediately south of Chapel-en-le-Frith Station 
was demolished and a new structure substituted. The 
old bridge consisted of three wrought iron arched girders, 
cross girders and floor plates. It was built in 1865 and 
strengthened in 1891. e new structure consists of three 
girders, the central one of which weighs 47 tons. 


L.M.S. Roriise Stock Procramme.—The London, 
Midland and Scottish Railway Company will spend over one 
million pounds on its 1938 rolling stock renewal pro- 
gramme. It is planned to build 110 new locomotives, 
424 new locomotive boilers, 732 coaching vehicles, 9715 
freight vehicles, and 375 road-rail containers. The normal 
renewal programme of new engines comprises 15 heavy 
freight (2-8-0 type), 20 mixed traffic (4-6-0 type), 30 goods 
engines (0-6-0 type), and 35 passenger “ tank” (2-6-4 
type). The tractive effort of these engines will be 20 per 
cent. greater than the locomotives which they will replace. 
The company also intends to build ten new streamlined 
4-6-2 locomotives of the “ Princess Coronation” class. 
Of the coaching vehicles, 621 will be for passenger trans- 
port, the remainder being kitchen cars, parcels vans, and 
horse-boxes. Of the passenger vehicles, 350 will be of the 
corridor type and the remainder non-corridor for suburban 
and short-distance local services. 


VaLte oF Rueront Raiwwway.—The Great Western 
Railway Company is to replace practically the whole 
of the existing passenger stock, used during the summer 
months, on the narrow-gauge Vale of Rheidol Railway. 
The new stock, which will be built to a gauge of Ift. 11}in., 
will consist of ten eight-wheel third-class coaches, each 
seating forty-eight to fifty-six passengers; two eight- 
wheel third-class brake van coaches, each seating forty- 
eight passengers; and three four-wheel brake vans. 
The passenger coaches will be constructed in accordance 
with the modern practice of standard-gauge stock. They 
will provide with an uninterrupted view of 
the scenery, and will have steel underframes instead 
of wooden frames, as in the existing stock. The coaches 
will be. 32ft. long and 6ft. wide. They will have central 
buffer and draw-gear and two small bogies, similar to 
those of tube trains, to facilitate rounding the many 
sharp curves on the hillside in the 12-mile journey from 
Aberystwyth to Devil’s Bridge, during which the line 
rises to 680ft. above sea level. 


Dua CARRIAGEWAYS ON SouTHPoRT-PrEston Roap.— 
A grant from the Road Fund has been made by the 
Minister of Transport to enable the Lancashire County 
Council to put in hand the first part of its scheme for the 
removal of danger points and the provision of cycle tracks 
and dual carriageways on the western half of the South- 
port-Preston Road. From the Plough Inn, Southport, as 
far as the Tarleton By-pass, this road has a series of curves 
and corners, many of which are constructed at right angles 
and are a source of r. The width of the carriageway 
averages about 24ft. It is proposed to re-align the whole 
of this part of the route, widening existing sections where 
practicable, and building new lengths elsewhere to link 
up the widened portions. The overall width of the road 
when reconstructed will be 120ft. and the proposed lay-out 
consists of dual 22ft. carriageways, separated by a central 
reservation of the same width, two 9ft. cycle tracks, pro- 
tected from vehicular traffic by margins 6ft. wide, and two 
6ft. footpaths. Under the first part of the scheme work is 
being started immediately on the reconstruction of the two- 
mile section between Tarleton By-pass and Long Ditch 
Bridge. This section is estimated to cost over £83,000 
and the work will probably take about two years. 


SPEEDOMETERS ON G.W.R. Locomortives.—aAs a result 
of the experience gained from fitting speedometers on its 
King” and ‘ Castle” class locomotives, the Great 
Western Railway Company has decided to fit similar 
equipment on the “ Star” and “Saint ”’ class engines. 
The type of speedometer adopted by the company consists 
of an A.C. generator driven direct from the driving wheel 
and a voltmeter, the scale of which is graduated to read 
in miles per hour, mounted in the cab. The drive is 
imparted by a small return crank incorporated in the 
crank pin washer of the right-hand trailing driving wheel. 
A block on this crank engages in a slotted link mounted on 
a spindle which is carried on the same centre line as the 
driving axle by a bracket suspended from the footplate. 
The slot is sufficiently long to allow for the greatest possible 
displacement of the driving wheel relative to the footplate 
bracket. The drive is transmitted through bevel gears 
to the generator, the armature of which runs on a vertical 
axis at two and a-half times the driving axle speed. An 
armoured cable conveys the alternating current, the voltage 
of which varies with the speed of the engine, to the volt- 
meter in the cab, first passing through a rectifier, so that 
the voltmeter gives a unidirectional reading for both 
directions of running. 





Miscellanea. 





Deatu or Mr. W. L’ester AvERY.—We regret to note 
the death on Monday, November 22nd, of Mr. W. L’ester 
Avery, who was at the time of his death consulting engi- 
neer to Avery Equipment, Ltd.. He was at one time chie 
engineer to the Palmer Tyre Company and was well 
known as a designer and patentee of aircraft wheels and 
brakes. 

Jarrow Merar [npustrizs.—The production of steel 
has begun at Jarrow. A melting furnace with a capacity 
of 15 tons an hour has begun working, and two others, one 
of which is electric, are being built. The tube works are 
expected to begin production next month, and when all 
the works are in operation about 2000 men will be 
employed. Half of the capital for the new industry has 
been supplied by the Nuffield Trust, and there is a stipula- 
tion that 95 per cent. of the employees must be men from 
Jarrow. 


Yarrow AnD Co., Lrp.—At the annual general meeting 
of Yarrow and Co., Ltd., Sir Harold Yarrow said in the 
course of his address that the firm’s boiler department has 
been very busy with boilers for impertant power stations 
at home and abroad, and is working at full capacity. Two 
of the six boilers for the new extension to the Dalmarnock 
power station, Glasgow, have recently been completed 
and are in successful operation, This boiler installation 
represents one of the largest in Great Britain and is the 
largest in Scotland. Work on hand includes a sloop, 
H.M.S. ‘‘ Widgeon,” and two torpedo-boat destroyers for 
the Greek Government. Work has commenced on the two 
British destroyers, H.M.S. ‘‘ Jupiter” and “ Kipling.” 


Piueeinc HoLes ry ALuminrom.—A useful hint how 
to plug holes in aluminium, in cases where the heat of 
welding is likely to cause da by warping, is given in 
a note by Mr. V. Mount in the Machinist, It says that the 
sides of the hole should first be ro by a centre 
punch or scratch brush. Fine aluminium filings should 
then be mixed into a paste with a solution made from one 
part sodium silicate and four parts water, and the mixture 
poured into the hole and well rammed down. After filling 
the hole to just above the top, pressure must then be put 
on it by a weight or clamps. After about four hours the 
pressure can be relieved, when the cement will be found 
to have set. The top can be levelled by filing and should 
then be given a coat of aluminium paint. 


RECUPERATIVE SoaKING Prrs,—When Mr. G. W. Fox 
read a paper before the Sheffield Trades Technical Society 
recently, he gave some interesting particulars of the work- 
ing of the recuperative soaking pits at the Templeborough 
works of the United Steel Companies, Ltd. Amongst the 
economies obtained with this type of pit are an — 
in space as compared with reversing pits, an 
quality of heating, and less furnace waste. The { urnace 
losses are about | per cent. less and coal consumption is 
} cwt. less per ton of steel heated, with recuperative pits. 
Mr. Fox also said that since the introduction of the new 
pits the ingot capacity has more than doubled and ingot 
weight has increased from 3 to approximately 34 tons each 
with only a small increase in cross-sectional area. 


CentTraL Heatine 1x Moscow.—The system of heating 
industrial enterprises and dwelling-houses from. central 
thermo-electric stations is being steadily increased in 
Moscow. At present the city has five thermo-electric 
stations, supplying heat to industrial undertakings having 
an aggregate volume of 11,213,000 cubic metres, and to 
dwelling-houses and public buildings with a total volume 
of 10,036,000 cubic metres. In the course of a year the 
five Moscow thermo-electric stations have supplied 
1,400,000 mega-calories of heat. At the Stalinsk thermo- 
electric station in Moscow a new turbine of 25,000 kW 
capacity is now being assembled. When this is put into 
operation at the end of the year the number of industrial 
enterprises and dwelling-houses supplied with heat will 
be still further increased. 


PowER StaTION PLANNING.—At a recent meeting of the 
Birmingham Electric Club, Mr. F. W. Lawton gave an 
address on the creation and development of a modern 
power station. He said that the selection of generation 
voltage must depend on local conditions, and choice of 
turbo-alternator sizes ranged between 1000 kW and 
160,000 kW, depending mainly on the average daily load 
curve. Large machines might take from one to six hours 
to start up from cold and the heat losses incurred by 
frequently starting up and shutting down large turbines 
might easily outweigh their running economy when com- 
pared with smaller sizes. In a modern power station the 
cost of coal per kWh at the station bus-bars represented 
about 80 per cent. of the total works cost. A careful heat 
cycle study was therefore most important, for it controlled 
the design of turbine, condenser, and boiler unit. Mr. 
Lawton said that the regenerative heat cycle, paid best 
generally below 60 per cent. load factor, and above 60 per 
cent. the reheat cycle began to show financial advantage. 


OpacifieR THAT ImpROvES: ENaAmeELs. — Recent 
researches have shown that the beneficial influence which 
stannic oxide exerts on the properties of enamels when 
used as an opacifier is not confined to one or two types of 
enamels, but applies to practically the whole field of possible 
enamels. A paper entitled “‘ Stannic Oxide as Opacifier 
in Wet Enamels ” was read by Dr,-Ing. Ludwig Stuckert 
recently before the Institute of Vitreous Enamellers. It 
supplements the work published by him last year, when he 
showed that stannic oxide, besides being outstanding in 
respect of its opacifying action and stability towards 
firing, gives important improvements in the coating power, 
bending strength, thermal resistance, and acid resistance 
of two enamels. As the range of enamels is too wide, it 
was unsafe to generalise results obtained for two only, 
and the present investigation has demonstrated that they 
are valid for most enamels. In all the series of enamels, 
stannic oxide, as a mill addition only, exerts a favourable 
effect on the properties of the enamels. The limits of this 
favourable influence have been fixed and certain regu- 
larities in its increase and decrease within the individual 
series of enamels have been noticed. Dr. Stuckert’s paper 
has been published as a report by the International Tin 
Research and Development Council, for whom the work 
was carried out. 





Air and Water. 





Emprre Fryine Boat Service.—On Friday, December 
3rd, the flying boat “* Centaurus ”’ left Southampton on a 
flight to New Zealand. This flight will be a prelude to the 


{|} establishment of the flying boat service between this 


country and Sydney. 

New Licut AEROPLANE Recorp Furicut.—Flying a 
single-seater 100 H.P. Renault aeroplane, Monsieur André 
Japy recently set up a new long-distance record for light 
aeroplanes. He covered the 3125 miles between Istres, in 
France, to Jibuti in 25 h. 55 min. without a stop. 


THe New Cruisers.—The first of the new “ Fiji” 
class cruisers is to be named H.M.S. “ Trinidad,” and her 
construction is shortly to begin in Devonport Dockyard. 
The other four of this new class of warship, which have a 
displacement of 8000 tons, are to be built in private ship- 
yards. 

A New Po.isa Sareyarp.—A new commercial shipyard 
is to be built at Gdynia, in Poland. It is reported that 
J. Samuel White and Co., Ltd., and Wspolnota Interesow, 
the Polish steel and engineering combine, have received 
the contract for building the yard, which will be capable of 
constructing vessels of up to 11,000 tons. 

LarGce WELDED Sare.—What is said to be the largest all- 
welded ship has just been launched in the United States. 
Named the “ J. W. Van Dyke,” the new vessel is a turbo- 
electrically propelled tanker for the Atlantic Refining 
Company. This 18,500-ton ship is 541 ft. long with a beam 
of 70ft., and has a cargo capacity of 64 million gallons of oil. 


THe “ LeviatHan” Soip.—The 48,942-ton liner 
*‘ Leviathan”’ has been purchased jointly by Thos. W. 
Ward, Ltd., and Metal Industries for the purpose of 
breaking up. She was originally the German liner ** Vater- 
land,” and was taken over by the United States Lines 
after the war. The purchase price of the ship is reported 
to be £160,000. 


Wear CoastaL Protection.—A scheme costing about 
£20,000 has been prepared for the construction of a groyne 
at Hendon with a view to preventing coastal erosion. The 
River Wear Commissioners are inviting tenders for the 
work and a grant of one-third of the cost is to be made by 
the Commissioner for Special Areas. The groyne, which 
will extend some 350ft. into the sea, will arrest the drift 
of sand and gravel towards the south. 


Dearu oF Mr. W. J. M’AuisTER.—It is with regret that 
we note the death of Mr. W. J. M’Alister, who was well 
known in shipping circles. Amongst other activities, he 
was a former President of the Chamber of Shipping of the 
United Kingdom, chairman and managing director of the 
General Steam Navigation Company, former Chairman 
of the Home Trade Liner Section of the Chamber of 
Shipping, and a member of the Port of London Authority. 


Arr Routes rn THE Unitep States.—A programme of 
construction in the United States, involving an expenditure 
of about five million dollars, for air route improvement, has 
recently been announced. The programme is designed to 
facilitate navigation by the provision of new equipment 
and the modernisation of that which already exists. Radio 
stations are to be constructed, which will transmit voice 
and range signals simultaneously on the same frequency. 


Raitway Are Services, Lonpon-Giascow Rovure.— 
For the third successive year, Railway Air Services have 
been awarded the contract for the carriage of mails on the 
country’s principal internal air route, from London to 
Glasgow, vid Liverpool and Belfast. Since the inception 
of the company in 1934 it has operated more than four 
million miles on internal routes, including over one million 
during the current year. The number of passengers 
carried this year to date is 31,000, equal to an increase of 
42 per cent. over last year. 


Trauian Suipprnc.—<According to the Journal of Com- 
merce and Shipping Telegraph, the Chairman of the Italian 
Shipowners’ Federation has announced that, in con- 
nection with that country’s programme for the recon- 
struction of its mercantile marine, the construction of one 
million tons of tramp ships and forty-four liners aggre- 
gating 250,000 gross tons is contemplated. Of the liners 
nine totalling 86,000 tons are to be assigned to the Italia 
Line, thirteen of 82,000 tons gross to the Lloyd Triestino 
Line, seventeen of 43,000 tons gross to the Tirrenia Line, 
and five of 39,000 tons gross to the Adriatica Societa 
Anonima di Navigazione. 

Empre Fryrvne Boat Crasx.—On Sunday, December 
5th, when the homeward-bound Imperial Airways’ flying 
boat “‘ Cygnus’ was taking off at Brindisi, the machine 
erashed. One member of the crew and one passenger were 
killed and several! others injured. According to reports, 
the flying boat took a long run into the wind, but did not 
completely clear successive waves. The first time the 
boat touched she was thrown high into the air. She came 
down and touched a second wave and was again thrown 
up; the third time she struck the water the boat began 
to sink nose first. The “Cygnus” is the third of the 
Empire flying boats to be wrecked ; of the other two, 
the ‘“‘ Courtier ”’ was wrecked at Athens and the * Capri- 
cornus ” in France. 

Arr TRANSPORT IN AMERICA.—Some interesting statistics 
with regard to air transport in the United States are given 
in a recent issue of the Shell Aviation News. It is stated 
that during the first six months of this year 36,640,152 
miles were flown, 553,314 passengers and 4,261,398 lb. of 
freight carried, and 241,678,444 passenger miles flown. 
The companies had 369 aircraft in service with a total 
passenger capacity of 4796, and employed a total of 
11,466 persons; they used 19,130,285 American gallons 
of gasoline and 398,856 gallons of lubricating oil. On 
domestic services alone 31,266,908 miles and 204,516,204 
passenger miles were flown, and 464,068 passengers and 
3,416,666 lb. of freight carried ; 86-72 per cent. of flights 
scheduled were completed. The average speed for all 
domestic air services was 152 miles an hour and the 
average length of a passenger’s flight 441 miles. A total 
of 55-60 per cent. of all seats available were occupied. On 
scheduled air services aircraft flew 1,308,577 miles per 
accident and 10,958,383 passenger miles for each passenger 
fatality. 
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ECONOMICS AND THE DISTRESSED AREAS. 


We have before us three publications on the 
Distressed Areas. Two of these are the Reports, 
just issued, by the Commissioners for England and 
Wales and for Scotland, and the third an essay in 
Lloyds Bank Monthly Review for November, by 
Mr. Donald Tyerman. The Report on Scotland 
was written by Sir David Hay, who stepped in to 
fill temporarily the place of Sir Arthur Rose, who 
was compelled by an illness, which subsequently 
proved fatal, to resign. Sir David acted for about a 
vear and himself retired in August last and was 
succeeded by Lord Nigel Douglas-Hamilton. The 
Commissioner for England and Wales is Sir George 
M. Gillett, who succeeded Sir Malcolm Stewart in 
November, 1936. It is important to recall who Sir 
George Gillett is. He is a politician with Socialistic 
views, and was at one time a Labour member for 
Islington. We are not surprised, then, to find that 
the introduction to his Report is not only 
tinged but coloured with a particular hue. 
Whilst there can be no objection whatever to Sir 
George holding his own opinion and whilst it is not 
for us, a non-political paper, to attempt to challenge 
those opinions, we feel that in the handling of a 
great economical problem in which the whole 
nation is involved, predilections may prove un- 
desirable. The essayist in the Monthly Review 
is an independent publicist and writes with no 
obvious political bias. 

The two Commissioners give what must be 
regarded as a satisfactory account of their steward- 
ship. A great deal of unemployment still exists 
in the Special Areas, but the efforts of the Com- 
missioners under the new and remarkable powers 
given to them by Parliament have resulted in the 
establishment of several industrial undertakings. 





At the same time, steps to transfer some of the popu- 
lation from areas where there is no work to areas 
where workers are wanted have been fairly effec- 
tive. Regarded from the immediate humanitarian 
standpoint, the progress that has been made and 
the promise of further progress must be regarded 
as encouraging. Rit at the same time we should not 
deceive ourselves as to what is happening. The 
Government, in order to relieve distress and to 
prevent the devay of morale and the loss of crafts- 
manship, has set up abnormal conditions; con- 
ditions of industry which are wholly artificial. 
To all intents and purposes employers are 
being subsidised in certain areas and public 


money is being given to assist, in those 
areas, firms which may be in competition 
with manufacturers in other areas. “ Never 


before,” writes Sir George Gillett, “‘ has a Govern- 
ment granted powers such as those given to the 
Special Areas Commission in order to induce 
industry to establish itself in certain definite 
localities. How considerable these inducements are 
in the way of remission of rent, rates, income tax, 
and the Defence Tax, I am convinced many busi- 
ness men are not aware.” Sir George’s anxiety is 
that “‘ business men” should take advantage of 
these extraordinary privileges; other business 
men, however, must be “ aware ”’ that they impose 
a tax on industry and, if they are in the same trade, 
facilitate the activities of their competitors. Sir 
George stresses the fact that, whilst in the 1934 
Parliament “all parties were unanimous. . . that 
the Commissioners should not be enabled to give 
financial assistance to undertakings carried on for 
the purpose of gain,” yet that two and a-half years 
later “‘the practical necessities of the situation 
was such that they (the arguments for that course) 
commanded the ready acceptance of the nation and 
led Parliament with hardly a dissentient voice to 
accept a doctrine which had been rejected with 
equal unanimity less than three years before.” 
On that we venture to say that as regards the 
“nation ” it hardly appreciated, if it knew at all, 
the nature of the step that was being taken, and 
that whatever the House of Commons may have 
agreed to to meet the “‘ practical necessities of the 
situation”’ cannot alter the fact that the 
course is defective economically and could only 
be defended as an emergency action. That 
such measures as those indicated above have 
been found necessary to establish industries in 
the Special Areas shows how artificial the whole 
plan is. These industries are forced growths, 
maintained in existence by hot-house culture. 
It may be, we devoutly hope it will be, 
that at least some of them will become sufficiently 
hardy to withstand the stress of normal economical 
life. If so, that may prove to be adequate justifi- 
cation for the adoption of a course which is alien 
still to the principles of the majority of the people 
of this country. It cannot be forgotten that the 
steps have been taken before the whole question 
of the location of industries was examined—as it is 
now being examined by a Royal Commission— 
and taken under the pressure of circumstances 
and public opinion. It is hardly likely that there 
will be no cases in which a mistake has been made, 
either by the Commissioners or by those who have 
been tempted by the facilities they were offered. 

At the moment, on the summit of a wave of 
prosperity, these artificial plants look rosy enough, 
but will they stand the frost of adversity as well as 
those of natural, indigenous growth? “The 
prospect, 
careful examination of the whole position, “is 
that no new developments will mature in time to 
save the distressed areas from renewed distress 
when present prosperity abates ; and that. unless 
those developments are greatly accelerated pari 
passu with the freeing of trade and the reorganisa- 
tion of industry, that distress will be very acute.” 
“The issue is one of major importance, not only for 
the future of men and women in South Wales, 
Durham, and Tyneside, West Cumberland, Central 
Scotland, Lancashire, and Teesside, but also for 
the course of the social and economic policy in 
years to come.” Mr. Tyerman is right. The 
measures which have been taken to relieve distress 
cannot safely be regarded as temporary; there 
seems to be little or no doubt that there will always 
be a large percentage of unemployed. Unwise 
policy may act in a vicious circle. By apparently 
relieving distress it may increase the causes of 
distress and thereby augment the number of those 
requiring help and the further expenditure on 
artificial devices for giving employment. This year 
Parliament voted £3,500,000 to the Special Areas 
Fund ; next year it will vote at least as much. 
Those are additions to the huge annual expenditure 


” concludes Mr. Donald Tyerman after a. 





on social services. Whilst it is true that the bulk 
of this money is not lost to the country, yet the 
expenditure of it, no doubt, inevitably increases 
the cost of manufactures and the cost of living, 
and by so doing hampers the development of 
home and foreign trade. 


Technical Translations. 


THE art of translation is one of the most difficult 
in the field of literature. We do not mean the 
simple conversion of a foreign author’s words 
into their dictionary equivalents, but the repro- 
duction in one tongue of the very spirit and essence 
of another. In languages the corresponding 
names of things are usually fairly determinate, but 
words which convey abstract thoughts have but 
rarely exactly equivalent and easily definable 
meanings in two languages. The perfect trans- 
lator feels by experience the nuances of a foreign 
tongue, and seeks for a word, or perhaps a group of 
words, which will give to his readers the emotions 
which the original was designed to arouse in its 
readers. Unfortunately, dictionaries do and can 
give little more than actual verbal equivalents. 
Hence the wise translator avoids, as far as his 
knowledge permits, the use of a bilingual dictionary 
and employs one in the foreign language alone. 
There he has some hope of finding words explained 
in the meaning they convey to the foreigner himself. 
That practice implies, clearly, a certain primary 
knowledge of the tongue. Many try, but none 
lacking that amount of acquaintance can ever hope 
to make good translations. One must be able to 
think in the language. If that cannot be done. 
shades of meaning which may be of the first 
importance will be overlooked. We ourselves 
receive every year a number of manuscripts done 
by foreigners into what they believe to be English ; 
they have often relied too greatly on dictionary 
interpretations. To make them presentable we 
endeavour to get at the backs of the minds of the 
authors, and so discover what it was that they 
were endeavouring to say. 

In the realm of science and technology, transla- 
tion plays a part more materially important than in 
the field of literature. In this country, where a 
knowledge of even one foreign tongue is exceptional, 
the work of the translator is, or should be, in con- 
stand demand. The foreign salesman—especially 
the German—is astute enough to recognise that it 
is useless to present trade literature in the language 
of his country. But the learned societies attempt 
only on rare and exceptional occasions to render 
their papers into another language, and the services 
of expert translators for such papers, as well as for 
books, is essential to all who desire to follow the 
technical progress of the world and are not 
linguists themselves. For such work two 
qualifications are essential. We would put 
in the first place expert knowledge of the 
subject. The translator, however good he may be, 
will inevitably fall into mistakes if he is not 
familiar with the technical idiom. The scientist 
does not always use his vocabulary in the same 
sense that the layman does ; take down any good 
dictionary and you will find at the end of the usual 
list of meanings a section marked “ Tech,” which 
endeavours to explain the sense of words to 
scientists and technicians. But the difficulties of 
the translator do not end with the finding of 
equivalent terms. Even the most lucid of writers, 
like the French, often employ sentences which may 
be perfectly clear to their own nationals, and yet 
are senseless in precise translations. The expert 
will divine their meaning through his familiarity 
with the subject, even when the construction of the 
phrases defies him. We may have the temerity to 
quote as an example of good scientific translation 
our own supplementary publication, THE METAL- 
LURGIST. For it, every summary of foreign articles 
is written by an author who is intimately acquainted 
with the subject, and can arrive at the original 
writer’s meaning, even when his expressions are 
ambiguous. Let anyone try this experiment. 
Hand a technical article to a lay translator of the 
highest qualifications, and examine the result in the 
eye of expert knowledge. Not only will many 
non-technical expressions be found, but often it 
will be evident that the translator has failed to get 
at the meaning of the original. Hence we put 
expert knowledge of the subject as the first quali- 
fication in technical translation. In the second 
place we put adequate command of one’s own 
language. Literary work of this kind differs from 
original composition in that a great part of it has 
been done by the foreign author. He has formu- 
lated the ideas, arranged the sentences, and 
developed his arguments. The technical translator 
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has done his work adequately if he follows the 
sequence of sentences of the author and renders his 
meaning correctly. That will never be great 
work, but it will be sufficient. The better way is 
to master the original and then to do it into your 
own language, using as much of the national idiom 
and as much grace of style as your talents 
permit. 

At the Fourteenth Conference of Aslib (the Asso 
ciation of Special Libraries and Information 
Bureaux), held last September in Cambridge, this 
subject was discussed at some length after a paper 
by Dr. J. E. Holmstrom, a member of the Institu- 
tion of Civil Engineers. What he had to say was 





in accord with our views, and was said so well that 
we have reprinted part of his paper on another 
page. It will be noticed that he places the quali- 
fications of a translator in the same order adopted 
by us, that is to say, he insists first on expert 
knowledge. ‘‘ A technical translator . . . must be 
versed in and able to reason about the subject 
matter of the translation,” but he asks for 
English, ‘‘ lucid, terse, and euphonious.’’ That we 
could earnestly wish for, but cannot insist upon. 
If it is lucid, it will probably be terse, but we must 
not be disappointed if it lacks the euphony of 
Stevenson—-a master of style—whom Dr. Holm- 
strom mentions as an example. 








Thames 


Floods. 


By Major F. NEWHOUSE, M. Inst. C.E.* 


'N\HE study of Thames floods and their effect on 

London seems to have suffered a long neglect 
till the high levels of January 6th/7th, 1928, produced 
an inundation that caused not only severe damage, 
but also deaths by drowning. 

The Prime Minister, in consequence, called a 
conference of the public authorities concerned. A 
strong committee was appointed which reported in 
February, 1928, its findings being recorded in a 
“command” paper (emd. 3045), entitled ‘‘ Floods 
from the River Thames.”’ Perhaps its most important 
recommendation was one to arrange for the scientific 
investigation of the causes of Thames floods by the 
Liverpool Tidal Institute and the Meteorological 
Office. The results of their researches are given in 
Geophysical Memoirs No. 47 of the latter office, 
which contains two valuable papers, viz., ‘‘ Report 
on Thames Floods,’’ by A. T. Doodson, D.Sc., and 
‘* Meteorological Conditions Associated with High 
Tides in the Thames,” by J. S. Dines, M.A. 

The whole matter was then studied by Sir George 
Humphreys and Mr. (later Sir) Frederick Palmer, 
who had before them the above-mentioned papers 
and all other available information, including a 
report on the Upper River made by the engineersof the 
London County Council, the Port of London Autho- 
rity, and the Thames Conservancy. Basing them- 
selves on these data, they made recommendations 
to the London County Council as to the measures 
they considered necessary to protect London against 
flooding of the same intensity as that of January 
6th/7th, 1928, stating at the same time that they were 
not prepared to advise that provision should at 
present be made against a more unfavourable com- 
bination of circumstances than those that caused 
that flood. This view was adopted by the Council 
and the protective works then recommended have 
by now been completed, so that London is 
adequately protected against the conditions of 
January, 1928; but it would perhaps be of interest 
to Londoners to know how small that flood might 
one day seem, in comparison with what might occur 
if fate were unkind and allowed three rare phenomena 
to coincide. 

As a preliminary to the discussion of floods it 
would be as well to define the terms it will be necessary 
to use, namely, “ flood,” ‘‘ discharge,” and “‘ level.” 

“Flood ” will be defined as inundation of land 
outside the ordinary bed of a river by water from the 
river. 

The ‘“ discharge” of a river is the quantity of 
water flowing past a given point in the river in a 
unit of time, and is expressed in the form of gallons 
or cubic feet or cubic metres per day or hour or 
second. Thus, the discharge of the Thames at 


Teddington is usually stated in the form of “ millions | 


of gallons per day”’ (abbreviated into “‘m.g. per day”’), 
as the chief reason for wanting to know the quantity 
at all is because the water is wanted for drinking 
and domestic purposes, which are most handily 
reckoned in gallons per head of population per day. 
If the water were wanted for irrigation purposes it 
would be more convenient to use “ cubic feet per 
second ”’ (‘‘ cusees”’), or one of many other forms 
devised by engineers to suit various purposes. 

The “level” of any point, whether on land or 
water, is its height above an agreed fixed point 
usually related to the level of the sea. In England 
the fixed pomt is known as ‘“‘ Ordnance Datum,” 
and the height or “ level” of any point is given as 
being so many feet and inches “‘ O.D.” 

The popular phrase ‘the river is in flood” can 
now be given a meaning, namely, the discharge of 
the river is such that the water is flowing at a level 
that will cause inundation of the land. Such a dis- 
charge is a “ flood discharge,” and the corresponding 
level is a “‘ flood level.” 

From the point of view of floods and the flow 
of its water generally, the Thames is divided into 
two quite distinct sections by the weir at Teddington, 
the farthest point upstream where the effect of the 
tide is felt—Kipling says somewhere that “‘ Tedding- 





* Late Inspector-General of Egyptian Irrigation in the Sudan. 





ton” is “ Tide-end-town.”’ This point therefore 
marks a division of jurisdiction, also, for the Thames 
Conservancy is responsible for the river upstream 
of here, while the Port of London Authority runs 
from here to the sea. But here comes a curious 
point—the latter is not responsible for flood pro- 
tection, as that duty falls to the London County 
Council, and then only for London proper, i.e., 
the administrative county. The protection of 
Chiswick, Kew, Barnes, Mortlake, &c., depends 
on the County Councils of Middlesex and Surrey 
respectively ; in fact, each county along the river 
is responsible for protecting its own little bit! This 
sounds reasonable at first, but a very little considera- 
tion will show that it is the height of folly unless 
there is a co-ordinating authority which ensures that 
the measures taken by one county do not make things 
worse for the county on the opposite bank or next 
downstream. The necessity for such co-ordination 
has been realised, and provision made in the Land 
Drainage Act of 1930 and the Thames Conservancy 
Act of 1932. 

There are, broadly speaking, three methods of 
dealing with a river to give flood protection to 
its riverside. The first is to build large reservoirs 
into which the excess discharge could be poured, 
the “excess” being that quantity of water at any 
point which is flowing above the level that would 
cause flooding at that point. For this method to be 
effective the reservoir must be very large and be 
at such a site that the water can be led into it above 
the place where the danger from flooding begins. 
These conditions can seldom be found, so that one 
or both of the other two methods must be used. 
Both of these consist, in fact, of enlarging the river 
either by raising the banks or by lowering the bed ; 
occasionally the two methods are combined. Raising 
the banks is usually cheaper, but allows the ‘“‘ excess ”’ 
water to continue to flow at its original level above 
the land, so that if the bank breaches the country 
will be flooded. Lowering the bed requires dredging, 
which is usually far more expensive, both in prime 
cost and in maintenance, but makes the countryside 
absolutely safe as the “ excess’”’ water then flows 
below country level and there can therefore be no 
danger of flooding. 

Consider now what happens when Buckingham- 
shire, let us say, decides to protect itself against 
floods all along the left side of the river in that 
county. (‘* Left” is the left-hand side as one goes 
downstream.) Water will thus be prevented from 
leaving the river there, so that there will be more 
to overflow into Berkshire, opposite, and Surrey, 
Middlesex, and London, lower down. This explains 
why, for flood-protection purposes, there must be 
one central authority for the whole river to co-ordinate 
and sanction the works required in the areas 
dependent on various local bodies, which even has 
power to force places upstream to carry out such 
minimum protective works as would prevent floods 
in their areas spreading out and causing damage 
in other counties lower down, and, conversely, 
forcing downstream areas to contribute to works 
outside their jurisdiction which help to protect them 
from floods. 

Floods above Teddington are caused by rain 
(and snow) on the catchment area and nothing else 
—the heavier and the longer the rain, the greater 
the discharge of the river, and hence the higher the 
levels and the greater the danger of flooding. Now, 
records of the discharges of the Upper River at 
Teddington go back only a few decades, while 
rainfall data are available for about the same period ; 
there is therefore no reason to suppose that we have 
records of the highest discharge that has ever passed 
Teddington or the heaviest rainfall that has ever 
occurred in the Thames Valley. It is, of course, 
impossible to forecast when a record breaker will 
come—it may be next winter or it may be next 
century. The probability of it occurring in any 
given year is very small, but that it will occur some- 
time is certain, and an attempt can be made to 
calculate its possible size from a consideration of 
such records of rainfall as are available. A very 





interesting and informative paper on the latter 
subject, entitled ‘‘ Areas Covered by Intense and 
Widespread Falls of Rain,” was read by Dr. Glass- 
poole to the Institution of Civil Engineers in Decem- 
ber, 1929, in which he gives particulars of many 
widespread storms in England. From these data 
it would appear to be necessary to allow for the 
possibility of a storm that had a rainfall of over 3in. 
in twenty-four hours on an area of 2000 square 
miles and more; the intensity in the heart of the 
storm, over small areas, would be far greater, having 
attained 9in. in twenty-four hours over 2 square 
miles. As the catchment area below Teddington 
is about 1100 square miles (excluding everything 
below the river Roding) the total water falling on 
it in such a storm would amount to about 48,000 
million gallons in the twenty-four hours, even if the 
intensity did not exceed 3in. per twenty-four hours 
anywhere within the area. A guess must now be 
made at the proportion of this water that will reach 
the river, called ‘‘ run-off,” which should, if possible, 
be based on known figures for the area concerned or a 
similar area. These are luckily available in the 
long-period (thirty-five years) statistics of river 
discharges at Teddington and rainfall in the Thames 
Valley published monthly by the Thames Con- 
servancy. From these it can be calculated that the 
run-off in that valley in the months of January 
and February averages about 62 per cent. of the 
rainfall ; it must therefore often be much larger and 
for short periods during long wet spells, when the 
ground is sodden and very little more water can soak 
in, it would be fair to take the run-off as high as 80) 
per cent., 7.e., in a storm such as the one described 
above about 40,000 million gallons might enter the 
river in twenty-four hours. This would, of course, 
be on top of whatever was flowing over Teddington 
Weir at the time, which might be 20,000 million 
gallons in a day as on November 18th, 1894, the 
maximum ever recorded—which is not necessarily 
the greatest that has ever occurred ! 

A storm giving 3in. of rain in twenty-four hours 
has occurred over an area of over 1100 square miles 
in the British Isles in winter (December, 1900), 
i.e., at the same season as the maximum Teddington 
discharge, and it is therefore justifiable, if pessimistic, 
to assume that both phenomena may occur again 
and coincide, thus producing the appalling discharge 
of about 60,000 million gallons a day past London 
Bridge. Now the Teddington discharge on January 
6th/7th, 1928, was just under 10,000 million gallons 
per day, and the run-off entering the river between 
there and Woolwich, in the absence of any special 
meteorological disturbance over the area draining 
into that reach, may have been about 2500 million 
gallons, making a total of about 12,500 million 
gallons passing under London Bridge on that day, 
or only about one-fifth of what seems to be possible. 

While the river levels above Teddington depend 
on one factor only—the rainfall—below this point 
they depend on two—the rainfall (as expressed 
by the Teddington discharge), and the height of 
the tide. The former, being “ weather,” cannot be 
predicted, and, contrary to popular belief, neither 
can the latter. 

The height to which the tide should rise at any 
time at any place can be calculated by a machine 
on the assumption that it will be due to the influence 
of the moon only; but this height may be, and 
very frequently is, much affected by weather condi- 
tions which produce higher tide levels (surges), 
whose effect can be predicted neither in time nor 
magnitude. The actual or ‘ observed ”’ tide, there- 
fore, often differs from the ‘‘ predicted ’’ astronomical 
tide all through its range from ebb to flow, the differ- 
ence between the two at any stage being called the 
‘“‘ residue.’’ The record size for the residue at South- 
end is 11ft. 6in. on December 31st, 1921, but luckily 
this did not occur at the top of the tide, but near the 
bottom, and, in fact, for some reason as yet unknown 
these large residues never seem to occur very near 
the top. These large surges are caused by storms 
in the Atlantic, west of Ireland, and in the North 
Sea, but it appears that local storms may also have 
a serious effect in that the surges they produce, 
though not quite so large as the others, may coincide 
with the top of a tide—a local storm may, in fact, 
produce a residue of as much as 7ft. at the top of 
the tide at Southend, which would be equivalent 
to about 8ft. 6in. at London Bridge, for surges 
increase by about 20 per cent. in height in travelling 
up the river between these two places. 

The flood of January, 1928, was caused by a tidal 
surge that added 5ft. lin. to a spring tide at Southend, 
say, 6ft. in London, and coincided with an up-river 
flood of about 10,000 million gallons per day at 
Teddington, or, say, 12,500 million gallons at London 
Bridge, which, it is calculated, added 13in. to the 
level due to the tide alone at Hammersmith. Now 
a flow of 60,000 million gallons per day, which we 
have seen to be possible, would not add five times as 
much, but probably only about three times as much 
to the tide levels in the heart of London, or, say, 2ft. 
more than in 1928. We have seen that an exceptional 
tidal surge might add about 2ft. 6in. to those levels, 
so that Londoners seem to be faced with the possibility 
of suffering a flood some 4ft. to 5ft. higher than the 
one that caused disaster ten years ago. 

For this to occur three exceptional meteorological 
phenomena must take place at the same time—a 
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storm surge adding 7ft. to the top of a spring tide 
at Southend, an up-river discharge of 20,000 million 
gallons per day at Teddington, and a downpour of 
3in. of rain in twenty-four hours over the whole 
of the Lower Thames catchment area. The chance 
of any one of these occurring in any given year is 
very small, and the chance of all three of them coincid- 
ing would, of course, be infinitesimal if they were 
entirely independent phenomena. They can, how- 
ever, all three be produced by the same cause, which 
is not of infrequent occurrence, namely, long-con- 
tinued winter gales and bad weather over the British 
Isles, the North Sea, and the Atlantic Ocean near 
Ireland. To what extent this fact increases the chance 
of such a disaster is probably impossible to calculate, 
but it would certainly seem that to protect London 
only against what has already occurred and take no 
account of what might occur is to behave like a general 
staff that only prepares for a repetition of the last 
war ! 

What to protect London against is very difficult 
to decide and must be largely a question of economics, 
for the cost of protection against the extreme case 
would be enormously expensive and might exceed 
the value of the damage it would cause (not counting 
deaths by drowning), and, moreover, it might be 
centuries before the protection came into use 
though, again, it might be next year. To protect 
only against levels that have been known to occur 
seems, on the other hand, somewhat over-optimistic, 
for if there is one thing certain about those levels 
it is that they will be exceeded, though it is impossible 
to say when or by how much. The reason for this 
certainty is purely philosophic and based on the 
fact that there can be no justification for assuming 
that the Thames in the last hundred years or so, 
during which we have been observing and recording 
its levels, happens to have shown us the highest 
that ever have occurred during its age-long past or 
could occur during its age-long future. 

Let us hope that living Londoners, at least, will 
be justified in their attitude of aprés nous le déluge ! 








Obituary. 





GEORGE NESS. 

Many of our Scottish readers will learn with deep 
regret of the sudden death at his home, Fairfield, 
Oakleigh Park, North London, on Sunday, December 
5th, of Mr. George Ness, who was associated for many 
years with the Scottish Boiler and General Insurance 
Company, Ltd., and was chief engineer and general 
manager of the company until his retirement at the 
end of 1935. George Ness, who was seventy years of 
age, was born and educated in Glasgow. He attended 
the Glasgow High School and received his scientific 
and technical training at the Glasgow College of 
Seience and Art and at the Andersonian University. 
He was trained in the shops of Lees, Anderson and Co. 
as a marine engineer, and spent some time at sea 
gaining his marine engineering training and Board of 
Trade qualifications. In 1893 he joined the Scottish 
Boiler Insurance Company as a surveyor, and two 
years later was appointed to the technical staff. In 
1906 Mr. Ness was appointed joint chief engineer of 
the company, and four years later he became chief 
engineer. After the earlier years of the war, during 
which he interested himself in the business as well as 
the technical side of the company’s work, he was 
appointed joint manager of the company, and was 
promoted to general manager in 1934. He retired in 
the December of 1935. George Ness was a man of 
pleasing personality and his wide interests and social 
activities endeared him to many friends. He took a 
keen interest in the Scottish Branch of the Institution 
of Mechanical Engineers, and was a valued member of 
the Institution. He was also a member of the Insti- 
tution of Mining Engineers, the Institute of Fuel, 
and the Institution of Engineers and Shipbuilders in 
Scotland. 








Literature. 


Applied Fluid Mechanics. By Morrovuau P. O’Brien 
and GrorGE H. Hickox. London: McGraw-Hill 
Publishing Company, Ltd. 1936. Pages 360. 
Price 21s. 

To a greater extent than is usually necessary or 
expedient, a review of this book involves citation of 
passages in the authors’ preface, in order to make 
clear, not only the purpose for which the volume has 
been prepared, but also—what the authors evidently 
regard as of greater importance—the place which its 
subject should, in their opinion, occupy in the 
curricula of engineering colleges. 

The character of the book is indicated by two 
passages in different parts of the preface: ‘* These 
notes have been presented in an undergraduate course 
and the treatment has been fitted to the training and 
background of students. Although engineers may 
find them useful for reference, they were not pre- 
pared with such use in mind, and the illustrative 
problems are not, in general, typical of field con- 
ditions,” and ‘ these notes are a gradual development 





from what was originally a course in hydraulics.” 
It may be added that, as relating to what an examina- 
tion of the book shows to have been a smooth and 
effective process, the word ‘‘ developed” is appro- 
priate, a point of importance, for good lecture notes 
have sometimes been conglomerated into volume form 
without the matrix necessary for their conversion 
into a text-book. In the second sentence of the first 
of the preceding quotations, it is made evident that 
the work is intended to be, not a link between basic 
theory and engineering practice, but an exposition 
of applied fluid mechanics. The authors explain 
what is applied, and how; the significance of the 
examples being with respect rather to the application 
of the theory-—or fundamental physical facts—than 
as regards its application to particular cases. The 
subject is, however, one requiring for its exposition 
experience in the using as well as in the providing of 
many quantitive expressions, and the collaboration of 
Mr. O’Brien, who is Professor of Mechanical Engineer- 
ing at the University of California, and Mr. Hickox, 
who is Hydraulic Engineer to the Tennessee Valley 
Authority, is, in that aspect, shown to be effective 
in various parts of their book. Its value, and the 
prospective market for similar works, must largely 
depend upon the extent to which the authors’ views, 
as expressed in the opening passages of the preface, 
will be accepted by engineers and teachers, and the 
policy which they recommend put into effect. They 
observe that for many years the motion of fluids has 
been treated under various specialised headings, 
such as hydraulics, aeronautics, and acoustics, with 
the result that many students and teachers have failed 
to discern the relatively small number of underlying 
principles necessary for describing the motion of 
air, water, steam, oil, or any true fluid; that this 
situation has unnecessarily increased the number of 
facts and principles that students must learn, and 
has withheld from engineers the results obtained in 
related fields; and that the rapid development of 
aeronautics and the application of aerodynamic 
principles to hydraulics and other branches of fluid 
mechanics have emphasised the need for a study of 
the principles common to all those subjects. Referring 
to eleven subjects as being wholly or in part applica- 
tions of the theory of flow, they conclude that there 
is hardly a phase of engineering that does not involve 
fluid flow in some form or other. 

The case is well put. For the individual engineer, 
the issue may be decided in the light of his judgment 
on two points :-—(a) the value on the whole of mathe- 
matically derived and experimentally verified fluid 
mechanics, the degree of verification in his own 
branch of engineering being taken into considera- 
tion ; and (b) the extent to which it is necessary to be 
versed in that subject in order to be able to use the 
results of its study. As regards (a), some inspiration 
may be found in works on water engineering, 
especially Parker’s “The Control of Water.” In 
such hooks, being expositions of practice on a scientific 
basis, reliance is shown to be placed for the most part 
on empirical data, to some extent upon basic theory 
as adjusted to or by empirically derived values, and 
to a much smaller extent usually upon the direct 
application of theory. Nevertheless, the fullest 
possible employment, ultimately, of theory is in no 
branch more earnestly desired than in some at least 
of those of water engineering. While- it might be 
possible to recognise two groups of branches of engi- 
neering, one requiring and the other not requiring a 
grounding in fluid mechanics, that would be difficult ; 
for most of the specialised fields in which the subject 
is specially important are such as are entered some 
years after the student has graduated, specialisation 
being often a matter of opportunity. Further, it is 
seldom that at such a stage in his career he has the 
time and the habit of mind necessary for the mastering 
of a subject such as fluid mechanics. The trend of the 
argument is then towards the contention of the 
authors of the work under review. It may be expected, 
indeed, that the many engineers who, when faced 
with an unfamiliar problem, have experienced the 
advantages of early grounding in a subject of funda- 
mental character, and have also met with difficulties 
due to lack of grounding in another such subject, will 
conclude that the authors have made out a good case, 
in reaction to the stimulus afforded by contemplation 
of widening fields in which a knowledge of fluid 
mechanics is essential or desirable. In regard to 
point (b), the extent to which in some branches know- 
ledge of the subject is necessary being in question, it 
may be argued that in those branches engineers are 
adequately equipped with empirical data, the un- 
solved problems being such as, in their complexity, 
baffle the engineer who attempts to solve them on a 
basis of fluid mechanics, while he can in any case 
make use of the accepted results of study of that 
subject and follow, if at a distance, the discourses 
and discussions of the pundits of the branch of engi- 
neering in which he is practising. Such opinions may 
be those of a dwindling minority, for some time to 
come, but a fairly wide acceptance of the authors’ 
views may probably be anticipated, and their book is 
to be commended as one, the perusal of which in the 
light of the preface will enable engineers and teachers 
to form their own conclusions. 

The work is fully elementary, and the derivations 
of mathematical expressions are competently ex- 
plained, graphs, diagrams, and illustrations are 
skilfully and liberally employed in elucidation of the 





text, and for the presentment of data. Practice in 
the use of the equations and methods of computation 
is afforded by problems set for solution by the reader, 
the answer being given in most cases. These problems 
are presented at the ends of chapters, and number in 
all 168. The book begins with consideration of 
equilibrium in fluids and hydrostatics. A descrip- 
tive chapter on flow phenomena is followed by 
exposition of the physics of frictionless flow, viscosity, 
turbulence, and friction. In a chapter on weirs, 
orifices, and gates, these are presented as affording 
means of metering or controlling flow, and considera- 
tion is given in that chapter to experimental results, 
the generalised representation of weir coefficients, the 
effect of small waves on weir discharge, and the 
effects of pulsations and compressibility. Succeeding 
chapters relate to forces exerted by fluids, steady 
flow in hydraulic pipe lines, unsteady flow in pipe 
lines, flow in open channels, and models of open- 
channel flow—all those subjects being well presented 
and discussed. Appendices furnishing data of 
physical properties of fluids and a few, but well- 
selected, hydraulic tables suffice for the working out 
of the problems set in the book and for similar com- 
putations. Impressively decumented and adequately 
indexed, the volume is likely to be well received as a 
text-book for students and as a work of reference in 
the ‘“‘ reminder” sense, as well as that of exempli- 
fication. 
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SIXTY YEARS AGO. 


OUTSIDE a limited circle, so we wrote in our issue of 
December 14th, 1877, very little was known concerning 
the construction or arrangement of the singular craft 
known as torpedo boats. Recently we had accompanied 
Mr. Yarrow, of Poplar, on a trip down the Thames on 
one of two such boats which he had just built for a 
foreign Government. While there were some details 
about which secrecy had to be preserved we were in a 
position, we said, to tell our readers more about torpedo 
boats than had ever, perhaps, been told before. Our 
article was accompanied by a two-page wood engraving 
and an outline longitudinal section of a boat or launch, 
75ft. long, 10ft. 6in. in the beam, and drawing 3ft. of 
water. The boat was, we said, built of the best quality 
of steel obtainable. The hull was decked over from end 
to end with a curved rifle shield capable of setting small 
arms at defiance. This curved top was not a deck in the 
ordinary sense. It was fitted with a hand rail enclosure, 
but was not normally used by the crew. When on duty 
all the members of the crew were below. The hull was 
divided into eight water-tight compartments, in one of 
which was a locomotive type boiler, in another a 280 H.P. 
high-speed engine, and in a third accommodation for the 
steersman and the officer managing the torpedoes. The 
steersman’s head projected above the level of the deck 
and was protected by a conical helmet fitted with a 
slotted visor. To avoid the emission of smoke Welsh 
coal was used, and to avoid the noise of the exhaust the 
engines were of the condensing pattern. Draught was 
supplied to the compartment housing the boiler by a fan 
driven by a separate engine. This fan maintained a 
pressure of about 5in. of water in the boiler-room. The 
boiler pressure was 120 1b. and the vacuum 24}in. The 
launch had a speed of 17 to 18 knots. Even under peaceful 
conditions, so we reported, a trip on the craft was 
sufficiently exciting. The sensation was very much 
like that which we fancied would be experienced by a 
man standing on the back of a “running” whale. The 
launch was equipped with three torpedoes. Each con- 
sisted of a charge of 40 lb. of dynamite arranged at the 
end of a 40ft. steel tube. One such tube with its charge 
could be projected, by a system of ropes driven by a 
steam engine, from the bow, the charge in the attacking 
position being 25ft. in front of the bow and 10ft. below 
the surface of the water. The charge could be exploded 
either by contact or, under the control of the torpedo 
officer, by electricity on a system invented by Captain 
McEvoy. This bow torpedo was intended to be used for 
attacking ships at rest. For a “running fight,” the 
second and third torpedoes were employed. These 
torpedoes could be run out like oars from the side of the 
boat. In the attacking position the charge was 15ft. 
to 20ft. from the side of the boat. If it failed to hit the 
enemy the pole swinging on its pivoted rowlock swung 
round and carried the charge astern clear of the torpedo 
boat’s hull. It could then be recovered and used for 
another attempt. It was obvious, we remarked, that 
the use of these torpedoes was extremely hazardous 
unless the distance between the boat and the enemy 
was carefully calculated. So long, however, as there 
was a chance of sinking an enemy’s ship brave men would 
not be lacking to try it at any personal risk. 
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A Locomotive Washing Apparatus. 


THE practice of wiping down and cleaning locomotives 
by hand, although very efficient, is somewhat expensive 
in these days of relatively dear labour. With a view to 
providing an efficient and more economic system, Davies 
and Metcalfe, Ltd., of Romiley, near Manchester, have 
carried out a considerable amount of research. Trials 
made with high-pressure cold water jets revealed the fact 
that high pressure alone is not sufficient to remove the 
clinging oily deposits which accumulate on a locomotive 
in service. Cold water also has a tendency, unless mixed 
with a large proportion of oil, to produce a streaky and 
rusty finish on bright metal parts. It was eventually 
found that the best cleaning effect was obtained with a 
jet of water at a high temperature and a high pressure. 
Our illustrations show the apparatus which the firm has 
designed and which fulfils the necessary requirements. 
As may be seen, it consists of a light compact injector 
worked by live steam. The jet of water delivered by it 
has a temperature up to 212 deg. Fah. and a pressure up to 
400 Ib. per square inch. 

Steam is fed to the apparatus from any convenient 
source of supply through a 30ft. long, lin. bore, armoured 














LOCOMOTIVE WASHING APPARATUS 


hose, and after passing the stop valve it enters the injector. 
The water supply to the injector is by means of another 
lin. bore hose and is controlled by a stop valve. The 
working pressure is set at 400 lb. per square inch, and as 
the hot water leaves the injector nozzle it passes into a 
small chamber at the bottom of which is a spring-loaded 
pressure relief valve. At the top of this chamber is the 
outlet to the twin connection to the two spray guns. The 
safety valve is incorporated as a safety measure. In the 
event of the injector being set to deliver at 400 Ib. per 
square inch with both guns in operation and one gun being 
shut off, without readjustment to the steam and water 
valves, the resultant increase in pressure in the hoses is 
relieved by the safety valve. At the side of the pressure 
relief valve is an overflow valve for the injector. 

The spray guns are connected to the apparatus by two 
50ft. lengths of flexible hose, and they are made as light 
as is consistent with adequate strength. On the guns an 
insulated twist grip handle controls a screw-down valve 
to adjust the amount of water delivered through the spray 
nozzle. The quantity of water passing through the guns 
is at all times quite small and the reaction on the operator 
is not sufficient to cause any strain or fatigue. 

The apparatus is also made with an attachment for 
introducing a certain amount of oil into the jet to impart 
an improved appearance to a locomotive. As may be 
seen from our drawing, this attachment consists of an oil 
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cylinder connected to the steam and water systems. In 
action it is quite simple. Steam is bled from the bottom 
of the main steam inlet valve to the injector and, passing 
into @ coil at the side of the oil cylinder, is condensed, 
The condensed steam passes into the oil cylinder until the 
pressure inside is slightly greater than that of the injector 
feed water. This difference in pressure may be seen from 
the gauge on top of the cylinder, and when it is reached 
the sight-feed oil valve in the pipe from the top of the 
cylinder to the water inlet is opened and drops of oil may 
then be seen passing into the feed water. By using the 
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sight-feed valve the amount of oil used is always under 
the control of the operator. 





We are informed that under average working conditions 
one of these washers uses approximately 550 gallons of 
water and 700 lb. of steam an hour with both guns in 
operation. In this time a main line locomotive can be 
completely cleaned. As may be seen, the whole apparatus, 
including the oil cylinder, may be packed in quite a small 
space and it is readily portable. 








Johannesburg’s Gas Industry. 


Tue City Council of Johannesburg is the only munici- 
pality in the Union which possesses both electricity and 
gas plants, and it can boast that both are successful and 
that both can tell the same story of continuous progress. 
The progress these two departments, and also the Water 
Department, are making can be gauged by the following 
comparative figures :- 

Gas Department.—Cubic feet sold: 1927-28, 103,984,686 ; 
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1937-38, estimate, 620,400,000; increase, 516,415,314 
cubic feet, 500 per cent. ‘ 
Electricity Department.— Units — sold: 1927-28, 
66,546,183; 1937-38, estimate, 276,375,000; increase, 
209,828,817 units, 300 per cent. 
Gallons sold : 1927-28, 
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1,772,532,400 ; 1937-38, estimate, 4,404,450,000 increase, 
2,631,917,600 gallons, 150 per cent. 

The development of the electricity undertaking has been 
already dealt with in Tae ENGreer, and it is now only 
proposed to deal with the gasworks industry and its deve- 
lopment since it was first introduced to Johannesburg for 
street lighting and domestic purposes forty-five years ago ; 
that is to say, as far back as June, 1892, when the first 
year’s output was 114 million cubic feet. It had risen to 
109 million cubic feet in 1927-28, when the old works 
closed down after a useful life of thirty-six years. This 
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small undertaking, with a capital of £44,000, paid during 
its lifetime over £25,000 in assessment rates, as well as 
contributing £180,000 to the relief of the rates. The City 
Council in 1926, seeing the possibilities of gas and the 
public demand for it, decided to place the undertaking in 
a sounder position. 

For a number of years gas had been rather neglected 
by the Council in favour of electricity, which, first intro- 
duced in 1895, when two gas engines and dynamos of a 
total capacity of 30 H.P. were installed, had grown by 
1927 so much as to require generating plant capable of an 
output of 32,000 kW. 


NEW GASWORKS. 


A scheme and specifications was prepared for a complete 
new gasworks on a site at Cottesloe. These works were 
completed by West’s Gas Improvement Company, Ltd.. 
on December 19th, 1928, and gas was first distributed 
therefrom on Sunday, December 23rd, 1928, when the old 
works closed down. These new works were capable of 
producing 45 million cubic feet of gas per month, but with 
the enormous expansion in 1935 an additional eighteen 
retorts, capable of bringing the monthly output to 90 
million cubic feet, were installed. A contract for the 
installation of a further battery of eighteen retorts was 
entered into in 1936, and this has now been installed, and 
also the construction of a new 14 million cubic feet gas- 
holder and extensions to the existing two holders have 
recently been completed. The following figures show the 
progress of the new gasworks since its inception : 
1928-29, 136,713,000 cubic feet; 1930-31, 195,737,000 
cubic feet; 1933-34, 264,808,000 cubic feet; 1935-36, 
480,000,000 cubic feet; 1936-37, 600,000,000 cubic 
feet. In 1928 there were 625 consumers, as against 7000 
in 1937. The present rate of increase is over 150 new con- 
sumers per month, and the figure is expected to rise. The 
tariff in 1892 was 21s. per 1000 cubic feet; to-day the 
tariff is, domestic 4s. 6d. for the first 2000 cubic feet, 
balance 4s. per 1000 cubic feet ; industrial, first 25,000 
cubic feet 4s. 6d. per 1000; next 75,000 4s. per 1000; 
next 100,000 cubic feet 3s. 6d.; and next 100,000 cubic 
feet 3s. 4d. per 1000 cubic feet. Over 300 miles of mains 
have been laid. 

In its gasworks Johannesburg possesses an installation 
the first of its kind to be erected in South Africa. The coal 
gas is made by the distillation of bituminous coal from the 
Transvaal coal mines. The coal is brought in by rail and 
discharged into underground coal hoppers. There it 
passes through a coal crusher, which reduces it to about 
2in. cube, and from there, by a lip bucket conveyor, over 
an automatic weighing machine to the overhead coal 
hoppers. The retort bench at present consists of fifty-four 
vertical retorts. These are elliptical at the top, 40in. by 
10in., and taper out towards the base, where they are 
circular and 46in. in diameter ; the length of the retort is 
25ft. The retorts are set in beds of six each, each bed 
being a complete unit and having its own producer. Fuel 
gas, having an approximate composition CO 25 per cent., 
H, 6 per cent., N 63 per cent., is generated in the producers 
and led through flues to the combustion chambers round 
the outside wall of the retorts, where temperatures in the 
region of 1300 deg. Cent. are maintained. The retorts 
are automatically fed from the coal hoppers above the 
setting and the free passage of the coal into the retort, as 
well as the unrestricted flow of gas from the top of the 
retort, is assisted by periodic use of a poking rod. The 
coal passes steadily down the retorts, where all the volatile 
matter is driven off, and the resultant coke is removed at 
the base by means of a mechanical extractor, in the form 
of a rotating helical inclined plane. Steam is admitted, 
in carefully controlled quantities, to the base of the retort 
where it reacts with the incandescent coke, forming water 
gas, and also cooling the coke prior to discharge into the 
conveyor. By the control of the proportion of water gas 
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generated in the steaming chamber at the base of the retort 
the calorific value of the gas is maintained within very close 
limits. 


EvecrricaL TAR PRECIPITATOR. 


The crude gas leaving the retort house is led through a 
precipitator of a type which has only been applied to gas- 
works practice within the past two years, and which has a 
capacity of six million cubic feet per day. The apparatus 
consists of a large cylindrical chamber, 7ft. in diameter by 
20ft. high, divided into two compartments connected by a 
nest of 6in. diameter tubes having an electrode passing 
through the centre of each pipe. The gas enters the lower 
compartment and passes through the tubes to the top 
outlet chamber. 

The principle underlying electrical precipitation is that 
when two electrical conductors, the one earthed and the 
other charged to a high potential, are separated by a gas- 
filled gap, discharge will occur from the charged conductor 
when its potential passes a certain critical value. This 
discharge is electronic in nature and any non-gaseous 
particles suspended in the gas receive a charge and are 
impelled towards the earthed conductor. In practice a 
negative potential is applied to the discharge electrodes 
and a steady corona discharge occurs from wire to tubes 
throughout their whole length, the gas passing through the 
tube being freed from its suspended matter. The particles 
deposited on the collecting electrode, i.e., the tube, fall 
by gravity and are removed at the base of the treater. 
In order to ensure effective and stable discharge from the 
electrodes a unidirectional current at 30,000 volts is 
utilised. This current is generated in an English Electric 
high-tension generating unit, consisting of a motor-driven 
two-generator set. The whole system is provided with a 
very complete set of safety devices and the necessary 
alarms. The whole of the tar vapour is removed from the 
gas in its passage through the detarrer and only the lighter 
oils that are in,a gaseous form at the temperature ruling 
in the treater pass forward to the condensers. 


CONDENSERS AND EXHAUSTERS. 


There are two condensers, consisting of two rectangular 
columns fitted with 319 steel tubes 3in. dia. expanded at 
each end into tube plates ; the gas surrounds these tubes and 
the water circulates inside them; the water enters at the 
gas outlet end. The gas is cooled from approximately 
180 deg. Fah. to 80 deg. Fah. There are two exhausters 
driven by steam, They draw the gas from the retorts 
through the condensers and drive the gas forward through 
the purifying apparatus into the holders. 

These holders are of the Pelouze and Audouin type. The 
minute globules of light oil are removed by the wire-drawing 
effect of a drum built up of bundles of perforated and slotted 
plates placed alternately. The oil adheres to and runs 
down the plates into the bottom chamber, from which it 
overflows to the storage well. Prior to the installation 
of the electrical precipitator this extractor dealt with the 
tar fog and is now actually unnecessary. 


LivsEY WASHER. 


This washer is a cast iron chamber, 10ft. by 7ft. 6in. wide. 
The upper portion is divided by two cast iron hanging plates, 
thus forming one inlet and two outlet chambers. The 
lower portion is filled with weak ammoniacal liquor through 
which the gas has to pass. The function of this apparatus 
is to extract the ammonia and since the adoption of the 
detarrer to remove the light oils. The final traces of 
ammonia are removed by a rotary brush washer. The 
apparatus consists of a cast iron drum through which 
runs a-rotating shaft fitted with brushes. These brushes 
dip into water in the lower half of the drum and are con- 
tinually being immersed, so presenting a large wet contact 
surface to the gas. . 

The gas, being now free from tar and ammonia, is forced 
through oxide of iron for the purpose of removing the 
sulphur. There are four cast iron boxes, 25ft. by 35ft. by 
6ft., arranged in line, each box having four steel covers. 
Each box is filled with four tiers of timber grids, which 
support layers (about 6in. thick) of oxide of iron or manga- 
nese. The connections are arranged so that the passage 
of gas can be either backward or forward or upwards or 
downwards. The existing meter is of the rotary type and 
has a capacity of 2,000,000 cubic feet per twenty-four 
hours. A new meter of the “ shunt ” type and having a 
measuring capacity of 6 million cubic feet per day has 
now been installed. In addition, a new 1} million feet 
capacity holder has just been completed and put into 
commission, and the two existing holders, each of a capa- 
city of $ million cubic feet, have been extended to increase 
their storage to } million cubic feet each. The total 
storage is now three million cubic feet. All three holders 
are of the water-sealed spirally guided type. The pressure 
to the district is controlled by two l4in. governors. The 
governors are pressure loaded, the loading being con- 
trolled by a small air bell. Boosting machinery is pro- 
vided for the transmission of the gas to greater distances 
and also for boosting up to the existing system when the 
demand warrants. This arrangement consists of three 
positive rotary gas compressors, electrically driven. The 
gas mains on the works are 24in. in diameter throughout, 
and each piece of apparatus is fitted with inlet, outlet, 
and by-pass valves. The mains from the retort house to 
the purifier are above ground level. Provision has been 
left for future extensions with the minimum amount of 
disturbance to gas-making operations. 


Liquor TANK Pumps AND TAR STILLS. 


A 100,000-gallon underground tar and liquor tank has 
been provided ; drains from all the apparatus are led to 
this tank. There are two tar and liquor pumps, capable 
of dealing with 2500 gallons per hour against a head of 
100ft. There are two tar stills, each capable of dealing 
with 15 tons of tar per week. The tar is raised to 150 deg. 
Cent. and the light and middle oils taken off ; the tempera- 
ture is then raised to 250 deg. Cent., when the heavy oils 
are taken off. The fesidual tar is cooled off in a cooling 
tank and filled into drums and used on roads. 

Electric light and power is obtained from two Browett- 
Lindley steam-driven generator sets coupled to two 
75-kW D,C. dynamos. A stand-by supply is provided, 
consisting of three transformers (two 75 kW and one 
83 kW) and one rotary converter, converting A.C. to D.C. 

The retort house is capable of carbonising 200 tons of 
coal per day, giving an output of 3,000,000 cubic feet of 





gas. The present extension will increase the output of the 
works to 4} million cubic feet. There is one Lancashire 
boiler, capable of an evaporation of 5000 lb. of water from 
and at 212 deg. Fah., when fired with coke breeze con- 
taining 30 per cent. ash. The surplus heat from the retort 
benches is recovered in two waste heat boilers with super- 
heaters. The evaporation capacity of these boilers and 
superheaters is 12,000 lb. of water from and at 212 deg. 
Fah. when the six producers are working to capacity. 
Boilers are interconnected and arranged to delivery steam 
at 120 lb. per square inch, and are capable of raising the 
temperature of the steam 120 deg. Fah. above that of 
saturation. 

The increased manufacture of gas has made the output 
of coke and tar difficult to dispose of. A vigorous cam- 
paign of publicity for the uses of these by-products has 
found a ready response in the demand for coke for domestic 
and industrial purposes. The railway workshops, foun- 
dries, sweet makers and bakeries are the largest consumers 
of this product. The tar problem has not yet been satis- 
factorily solved, as there seems to be an inherent prejudice 
against vertical retort tar, but with the erection of a new 
tar plant and the blending of suitable bitumens with the 
tar it is hoped that a reliable roadmaking product will be 
obtained. 








Phosphoric Acid Pickling. 


Tue efficient and economical painting of steel structures 
for the purpose of protection of equipment from corrosion 
and decay necessitates attention being paid to the con- 
dition of the steel surface before the paint is applied. 
It has been established that the initial corrosion of mild 
steel is attributable to the presence of mill scale or bloom 
on the steel after it leaves the rolling mills. Painting 
before the scale is removed does not prevent corrosion, 
for two reasons. First, the mill scale is smooth and the 
adhesion of a paint film is therefore bad, with the result 
that the film becomes dry and brittle and tends to flake 
off after a short period of weathering. Secondly, the 
mill scale gradually detaches itself from the surface of 
the steel and promotes rusting, the rate of this change 
depending on climatic conditions. Although the mill 
scale adheres closely to the steel it is permeable to 
moisture, which initiates and accelerates corrosion as 
a result of electro-chemical effects. 

By leaving the steelwork unpainted for a considerable 
period, the ‘ weathering ’’ process removes the scale, 
but it is accompanied by rusting. The surface left is 





In the pickling shop at the firm’s works, material 
which is to undergo this process is acid pickled and 
painted before despatch. The two-stage pickling process 
described above is followed, the material leaving the 
baths free from scale and carrying the inert film of iron 
phosphates. While the steel is still hot from its last bath, 
a red lead graphite paint is applied. This shop coat of 
paint is claimed to take the place of the first priming 
coat after erection and to withstand rough usage, as a 
result of its good adhesion to the steel surface. In the 
engraving the sulphuric acid bath is seen on the right 
and the phosphoric acid bath on the left. On the extreme 
right is a rectangular overhead sulphuric acid tank, 
and in the background is seen a circular tank storing 
fuel oil for boiler firing, while pickled and painted plates 
can be seen in the foreground. The firm states that 
the additional first cost of the process is rapidly recovered 
as a result of the avoidance of periodic scraping and 
the reduced painting required during the life of the 
plant or vessel. 








Technical Translating.* 
By J. EDWIN HOLMSTROM, Ph.D., Assoc. M. Inst. C.E. 


Tue first principle of good technical translating, I 
suggest, is to translate ideas and not words. In scientific 
as distinct from purely literary writing forms of words 
are not an end, but a means—an imperfect means— 
whereby the writer endeavours to transmit ideas from 
his mind to other minds. His skill in doing this, even in 
his own language, bears no necessary relation to the 
validity or importance of those ideas, and if the original 
author’s expression of them is obscure or otherwise 
defective it is the translator’s duty to disentangle the 
author’s intended meaning and express it in the best 
possible English, trying, if possible, to make the stream 
rise higher than its source. A technical translator must, 
therefore, combine three faculties: (1) He must be 
versed in and able to reason about the subject matter 
of the translation; (2) he must be able to read the 
language he is translating from so well that he can go 
out to meet the author half way and apprehend the 
author’s intended meaning even if this is badly expressed ; 
and finally (3) he must himself be able to embody that 
meaning in lucid, terse, and euphonious English prose. 

Lucidity and terseness go together in writing, much 
as efficiency and economy are different aspects of the 
same thing in engineeri It is a good plan, having 
written a passage, to read through it and strike out every 
word which can be struck out without altering the meaning 





STEEL PICKLING AND PAINTING SHOP 


generally too corroded for the direct application of paint, 
and therefore wire brushing by hand or power equipment 
must be resorted to or a sand-blasting operation added. 
Furthermore, wire brushing does not usually give a 
perfectly clean surface for painting. The acid pickling 
of steel for the removal of mill scale has several advantages 
over these methods. 

The old-established firm, the Whessoe Foundry and 
Engineering Company, Ltd., of Darlington, has at its 
works a separate shop wherein the phosphoric acid method 
of pickling is used for the prevention of mild steel corrosion. 
The accompanying engraving shows an interior view of 
this pickling and painting shop, through which 500 tons 
of fabricated steel plates and sections pass per week. 
The company states that sulphuric acid and hydrochloric 
acid, which are most commonly used for pickling steel 
plates, have certain disadvantages; principally, it is 
difficult to ensure the removal of the acids and the acid 
salts from the surface pores of the steel, and under-paint 
corrosion is therefore not obviated. A two-stage pickling 
process in which the steel is first descaled in a sulphuric 
acid bath, then water washed, and finally treated in a 
phosphoric acid bath, has been adopted. The phosphoric 
acid is said completely to replace any sulphuric acid or 
acid salt on the steel surface or in the pores, and there is 
left on the surface a thin film of iron phosphate. This 
film is electro-chemically inert and does not initiate 
or accelerate corrosion ; in fact, it is claimed that it has 
some inhibiting qualities. 





of what remains; for instance, if the word “ very” is 
used often it defeats its purpose. Ugliness (such as two 
or more adverbs coming together) or lack of euphony 
tires the reader’s mind and so detracts from clearness ; 
a practical test is that every sentence should be capable 
of being read aloud quickly without the reader spluttering. 
(As an example, compare this sentence—‘* The process 
is one which possesses advantages in certain cireum- 
stances ’—with any sentence by R. L. Stevexson.) 

Technical English, at its worst, can be as horrible as 
the worst commercial jargon, but at its best it can derive 
a beauty of its own from the fact that it is a vehicle for 
ideas which are themselves so beautifully definite as to 
offer a writer who is sensitive to such things every oppor- 
tunity of complying with Professor Quiller-Couch’s 
advice to prefer the concrete word to the abstract and 
the active and transitive verb to the passive and intransi- 
tive (“The Art of Writing,” 1928). But it would be 
ridiculous to attempt a lecture on the theory of English 
style as a passing incident in this paper, and I shall do no 
more than remark that the way to cultivate a good 
style is to form a habit of reading critically, of examining 
fastidiously, and of never swallowing a sentence whole 
without looking at it. Books such as Fowler’s “* Modern 
English Usage”’ and A. P. Herbert’s ‘“‘ What a Word” 
are useful here. 

Going back to the principles of technical translating, 





* A.S.L.I.B. Conference, September, 1937. Extract. 
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| have suggested that a good translator does not allow 
the wording of the original to carry forward into the 
English. In French, for instance, there are so many 
words (such as important) similar in form to English 
words, but different in meaning, that the chances are 
against any passage being correctly translatable in this 
facile way, and in German, as an example, one might 
mention the word sogenannte as one which an unfastidious 
translator may render as “so-called ’’ without appre- 
ciating the slight suggestion which attaches to this English 
but not to the German word, that the thing in question 
ought not properly to be so called. 

The translator’s responsibility is, however, a delicate 
one, for his duty to be untrammelled by the author’s 
wording does not license him to distort by one hair's 
breadth the author’s intended meaning or the author’s 
emphasis. Going further, there arises a question on which 
I am myself undecided and should welcome the opinion 
of others; if the translator is to ignore the word form of 
the original, while at the same time being scrupulously 
faithful in regard to meaning and emphasis, how far should 
he attempt to reproduce the precise intensity of emotional 
colouring which may be appropriate in the one language 
and appear odd in another ? Was it right, in translating 
an Italian paper on structural engineering, to tone down 
the author’s exuberant “ questo magnifico edificio’’ to 
some such phrase as “this notable structure’? which 
an English engineer might have felt constrained to use 
if placed at the author’s standpoint ? 

Here, perhaps, lies the difference between technical 
and purely literary translating; the former should aim 
at a cold objectivity and its reader should be unable to 
detect what language it has been translated from, whereas 
in the translation of a French or German novel a subtle 
suggestion of Frenchiness or Germanness in the English 
rendering may be pleasing and proper. 

My portrait of a paragon of a technical translator is 
even yet not complete, for he has further duties to perform. 

An incidental service he is well placed to render and 
which can sometimes be of value when publication of 
the text in the original language is still pending, is to 
point out mistakes in the original manuscript. A duty 
which provides a real test of technical as distinct from 
linguistic knowledge is that of translating mathematical 
symbols and equations—for, although, in engineering for 
instance, such symbols are far from standardised, they 
are governed by habits, customs, and mnemonic devices 
current among engineers in each country, and these, not 
being international, tend to hamper and sometimes 
confuse a foreign reader if the symbols have not been 
transliterated ; hence the translator’s job is not complete 
unless this is done. In reference to reinforced concrete, 
for instance, the French E,, E,, meaning coefficient 
@élasticité du béton, de Vacier, should be altered in an 
English text to E,, E,, which will at once be recognised 
as “modulus of elasticity of concrete, of steel”; the 
French A for allongement (elongation) should not be left 
to puzzle an English reader who may think it stands 
for “area.” Similarly, in writing trigonometry the 
Germans put tg where we put “ tan,” and instances might 
be multiplied indefinitely. 

It is obvious, however, that transliterating the mathe- 
matical symbols adds so greatly to the labour involved 
that the translator cannot fairly be expected to do it 
unless his client appreciates this and is willing to pay 
accordingly. If this condition is not fulfilled, or if trans- 
literating the symbols in the text would entail expensive 
amendments to illustrations, or if there is any doubt 
at all about the efficiency of the checking and proof-reading, 
it is probably better to leave the mathematics as it stands, 
merely taking care that the meanings of the foreign 
symbols are clearly stated and that the little tricks such 
as the useful German habit of adding the suffix zul (mean- 
ing zuldssig) to the symbol which stands for stress, when 
it is required to denote a “permissible” stress, are 
suitably explained. 

A similar question arises as regards converting metric 
into British units of measurement. Unless the client is 
willing to pay for having this carefully done and rigorously 
checked, it is better not to do it. The necessity for such 
conversions depends upon the purpose of the paper which 
is being translated, but as a rule it certainly is more 
difficult for an English engineer to visualise dimensions 
expressed in metres, or stresses in kilogrammes per square 
millimetre, than in the units he uses daily. Common 
sense should be used in deciding how accurately to convert 
units; if, for instance, a foreign writer says that the 
water level fluctuates by about 3m. there is no point 
in rendering this rough statement as 9ft. 10}in., when what 
he means is “about 10ft.”” Another example of the 
kind of thing that reveals whether the translator is himself 
a structural engineer is his knowledge or ignorance 
of the fact that English engineers are accustomed to 
think of stress values in steel as so many tons per square 
inch, but stresses in reinforced concrete as so many pounds 
per square inch, following the American habit. No doubt 
corresponding examples could be found in every branch 
of science, and it might well be a rule that no one should 
undertake translations outside his own province unless 
they are to be checked or edited by a specialist therein. 

Another moot point is whether or when titles such 
as Ingénieur-en-chef des Ponts et Chaussées or Regierungs- 
baumeister should be translated ; some of them are prac- 
tically untranslatable. 

I raise the question here whether it might be possible 
for technical translators to agree upon some code of 
practice or set of standard specifications for their work, 
enabling those who require translations to indicate their 
wishes in these matters and be charged accordingly. 
lf the Conference is of this opinion perhaps an approach 
could be made to the British Standards Institution. 








The Fuel Research Board. 


THE report of the Fuel Research Board for the year 
ended March 3lst, 1937 (H.M. Stationery Office, 3s. net), 
describes the work carried out in the Fuel Research 





Station at East Greenwich in the Coal Survey Labora- 
tories in different coal-mining centres, and in certain 
university and private laboratories. While there is no 





lessening of the attention paid to the problems connected 
with the utilisation of coal, the Board stresses the import- 
ance of the treatment that coal receives before it reaches 
the consumer, and a considerable part of the report is 
devoted to this subject. 

One of the main items of work since the establishment 
of the fuel research organisation has been the Coal Survey, 
and in connection with it steady progress is reported. 
The Coal Survey consists in the detailed examination of 
the coals of this country, both as they occur below ground 
and as they are marketed at the pit head. The work is 
carried out in nine laboratories situated in the principal 
coal-producing areas of the country. The activities of 
these laboratories are extended to other areas, so that for 
all practical purposes the organisation covers all the coal- 
fields of the country. Summaries are given of the work 
done in each area during the year under review. The 
information gained by the Coal Survey, it is stated, is 
of basic importance to all users and producers of coal, 
and it must be regarded as a national service. The truth 
of this statement is illustrated by the fact that during the 
year a request was received from the British Pottery 
Manufacturers’ Federation for information respecting the 
properties of the coal seams of North Staffordshire so far 
as their utilisation in the ceramic industries was con- 
cerned. As a result of the work of the Coal Survey, 
which has been in operation in this field for a number of 
years, all the information was available for a report 
summarising the detailed examination of eight of the most 
important seams in the area, each sampled at a number of 
different collieries. 

The existence of trained staffs at the various survey 
centres has also, it is stated, proved of great advantage 
in the investigation of problems connected with the pre- 
paration of coal for the market. In South Wales the 
breaking of large coal to meet the demand for smaller 
graded sizes is being studied under actual industrial con- 
ditions at several collieries, as well as the extent to which 
unwanted breakage occurs during transit by rail or on 
storage. In Yorkshire, with the assistance of the staffs 
of two Coal Survey Laboratories, a joint committee of the 
Midland Institute of Mining Engineers and the West and 
South Yorkshire Coalowners has investigated the size 
grading of Yorkshire coals below 3in. in size, with a view 
to simplification. Preliminary investigation had shown 
that over 100 different size grades, including “ slacks,” 
were marketed in Yorkshire, and it was desired to reduce 
that number. The work involved visiting forty collieries, 
and sampling and screening 223 samples. The resulting 
data have been analysed and a suggested classification has 
been put forward. 

Work on coal preparation at the Fuel Research Station 
has been closely associated with the above-named investi- 
gations, and with problems connected with the washing of 
fine coal and the flocculation and treatment of slurries 
from washeries. A further item calling for notice is a 
study of the comparatively recent development of dust- 
proofing coal by spraying it with a suitable oil or other 
liquid. It has been found that coal treated with from 
3 Ib. to 20 Ib. of oil per ton—the amount varying according 
to the type of coal—does not raise dust when disturbed. 
In addition to the obvious advantages of this treatment, 
other possible advantages have been suggested, such as 
preservation on storage and reduction of tendencies to 
segregation, and these subjects are being investigated. 
Industrial concerns interested in these problems are play- 
ing an increasing part in carrying out the investigation on 
their own work in association with the staff of the fuel 
research organisation. 

The production of oil from coal has always formed an 
important part of the programme of the Board, and three 
types of process are under investigation—carbonisation, 
hydrogenation, and the synthesis of carbon monoxide and 
hydrogen. Although the carbonisation of coal is a valuable 
source of motor spirit, tar and oils, these substances are the 
by-products of the process, the main product being coal 
gas, metallurgical coke, or low-temperature coke. In the 
other processes, however, the oils are the main products, 
and the yields are higher than those from carbonisation. 
The production of motor spirit by hydrogenation is being 
studied at the Fuel Research Station, both directly by the 
hydrogenation of coal and indirectly by the hydrogenation 
of the tars produced by the carbonisation of coal. During 
the year the suitability of different tars and coals for this 
treatment has been studied. It has also been established 
that by the choice of suitable catalysts and operating con- 
ditions, the properties of the products may be varied to 
suit particular needs. . - 

The synthesis of liquid hydrocarbons from mixtures of 
carbon monoxide and hydrogen provides a means of 
obtaining larger yields of oil from coal without the use of 
high pressures. During the past two years experiments 
have been made on a laboratory scale to establish the 
technique of the synthesis, and a larger plant, producing 
from 5 to 10 litres of hydrocarbons per day, is now in 
operation. The importance of this line of investigation 
lies not only in the production of motor spirit, but in the 
fact that a part of the liquid product can be converted by 
further treatment into a range of materials of the nature 
of lubricating oils. The first stage in this synthesis process 
is the production of carbon monoxide and hydrogen. 
At the Fuel Research Station this is achieved by the com- 
plete gasification of coal, by a method which it is claimed 
constitutes a striking advance in the realm of carbonisa- 
tion. The method consists in charging non-caking coal 
to the normal water-gas generators, in which the cycle 
of operations is suitably modified. In addition to the 
production of gases for the hydrocarbon synthesis it has 
several other advantages. The thermal yield is high, a new 
avenue is opened up for the use of the large quantities of 
low-volatile coals in South Wales and elsewhere, and, by 
the substitution of non-caking coals for coke, the resources 
of caking coals will be conserved. The work has since been 
extended to include a wider range of coals, including high 
volatile coals. 

The conservation of the best coking coals, a future 
shortage of which was referred to in the previous annual 
report, is also the aim of a comprehensive investigation 
into the blending of coal. 

The use of pulverised fuel for power production has 
beey studied at the Fuel Research Station for a number of 
years. Two types of burner for this purpose have been 
developed, and during the year the experimental work 
has been concerned mainly with modifications in the 





surrounding brickwork. For the complete understanding 
of the problems connected with this method of firing coal, 
a knowledge of the characteristics of the powdered coal 
in relation to the type of coal and type of mill used is 
necessary. This knowledge is being steadily acquired, 
and has enabled progress to be made in several directions. 
The increased capacity for producing steam in Lancashire 
boilers over their rated load by burning pulverised fuel 
has aroused considerable attention in industry. The 
reports state that if a Lancashire boiler were fitted with 
an extra large economiser it should be possible to run it 
to produce as much as five times its rated load of steam 
without any serious loss in efficiency. 

The use of fuels, other than liquid fuels, for motor trans- 
port is being studied, including the use of gas producers 
consuming solid fuel. Considerable attention is being 
directed to the use of pulverised coal in internal combustion 
engines, and experiments in this connection are being 
carried out on the wear of cylinder liners, which is one of 
the chief problems to be overcome in the production of a 
satisfactory coal dust engine. 








Hydraulic Control Valves. 


IN the accompanying engravings we illustrate two 
designs of hydraulic valves which are suitable for the 
control of hydraulic equipment such as is used in steel 
works and other works in the heavy industries. For 
the following particulars we are indebted to Henry Crowe 
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SINGLE-ACTING VALVE 


and Son, consulting engineers, of Saltburn-by-the-Sea, 
who have designed and put these valves on the market 
for many years past. 

The upper engraving shows a section and an elevation 
of the type “ N ” single-acting valve, which is an improved 
form of the original “‘Crowe” valve. It is suitable 
for working pressures up to 15001b. per square inch, 
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and is made in both double and single-acting forms 
in sizes ranging from }in. to 3in. Of the mitre type, the 
valve is made as unbalanced as is possible, in order to 
utilise the hydraulic pressure for maintaining tightness. 
The operating lever turns the cam shaft, the cams of 
which are cut with a specially shaped profile, so that a 
large leverage is obtained at the beginning of the opening 
of the valve, which decreases when the valve has left its 
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seating. It is claimed that by this means a smooth and 
accurate control is‘ obtained and that the valve can be 
easily operated. 

The tappets A are guided so as to eliminate side thrust 
on the spindles B. The spindles also are guided, and the 
water pressure is evenly distributed on the spindles by 
means of the special shape of the top and bottom cages, 
so that side thrust cannot exist as a result of unequal 
water pressure. A series of U leathers C is used for packing 
the spindles, the removal and refitting of which can be 
accomplished easily and quickly. The port ways D in 
the top cage and the piston head of the valve are arranged 
so as to produce a gradual cut-off, so that smooth working 
and absence of “ slamming” effects are obtained. The 
whole of the pressure exerted by screwing up the cover E 
is applied to keeping the seatings in position, while removal 
of the cover enables all the internal fittings to be removed 
en bloc. Valve clearances can be quickly set by means 
of the adjustment F provided on the tappets. The cam 
shaft is machined on the cam surfaces G and on the 
journals, which are carried in bronze bearings. Grease 
gun nipples enable lubricant to be forced to the cam 
shaft bearings and the tappets. The operating handle 
can be fitted to either end of the cam shaft at any con- 
venient angle. On one side of the valve are the inlet and 
exhaust flanges, and on the other the cylinder flange 
Studs are dispensed with, since the pipe connections are 
all flanged. The complete valve is made in bronze, with 
the exception of the valve itself and its seating, which 
are made from stainless steel. 

Another valve, known as the type “ B,” is shown in 
the second engraving. It is of a new design and suitable 
for high pressures, for it has a body machined from a 
solid steel rectangular forging. Consequently, the need 
of the usual plugs is eliminated, as is also the need for 
external branches for the pipe connections. It is made 
in single and double-acting types in I}in., 2in., and 3in. 
sizes. The engraving shows the double-acting valve. 
The internal arrangement of the fittings is similar to that 
used in the valve described above. . Pilot valves are fitted, 
and three U leathers in series for each spindle are used 
as packing. The tappets are carried in a hood, which 
can be quickly removed by means of two nuts, exposing 
the packing. ¢ 








A Drip Feed Lubricator. 


SOME years ago a number of interesting experiments 
on wick feed lubricators were carried out by Reavell 
and Co., Ltd., of Ipswich. Up to then the firm had 
been using wick feed lubricators in connection with 
its rotary compressors and exhausters. For this work 
the lubricators were required to drip oil in very small 
quantities into the inlet of the machine to lubricate 
the sliding blades and the casing on which the blades 
rub. In the experiments with the wick lubricator it 
was found that the feed was satisfactory during the 
first half-hour or so after the thoroughly soaked wick 
began to deliver its oil when the machine started. The 
oil supply then gradually fell off and after an hour or two 
was very intermittent. Under some conditions it was 
found that no oil would pass through the wick for over 
an hour and then two or three drops would fall during 
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DESIGN OF DRIP FEED LUBRICATOR 


the next hour. A certain amount of waste in oil was also 
experienced as a result of the seepage of oil from the 
wick after a machine had been stopped. 

Experiments were carried out with different numbers 
of strands in the wick, and under different machine 
conditions. The results obtained raised doubts as to 
whether the theory of capillary attraction was right when 
applied to lubricators of the wick type. The type of 
lubricator with a tube projecting nearly to the top was 
then discarded and another was made with the tube flush 
with the bottom of the inside of the box. To the bottom 
of the tube was attached a wire which projected up into 
the tube with part of the wick. With this type of lubricator 
better results were obtained, but it was found that the 
oil supply became reduced as the head of oil in the box 
dropped. 

Continued experiments led to the design of lubricator 
shown in our drawing and which the firm has been using 
with complete success for some time. As may seen, 
the box is machined at the bottom and a slight projection 
is left standing round the feed hole. The face of this 
projection is grooved to allow the oil in the box to flow 
freely to the tube. The collar of the tube rests on the 





projection. A predetermined clearance between the tube 
and the hole through which it passes sets the number of 
drops of oi] which will pass. Experiments have shown, 
for example, that with an annulus representing a clearance 
of thirteen-thousandths of an inch, 5} cubic centimetres of 
oil pass per hour, and this is equivalent to 2} drops per 
minute. By reducing this clearance the number of drops 
can be proportionately reduced. By this means the firm 
is able to fit the same box to different sizes of machine, 
the only alteration necessary being a corresponding size 
of tube for the oil supply required. In all cases the 
flow of oil is consistent regardless of the fall in level 
in the box, until the box is practically empty. The hole 
through the middle of the tube ensures that the pressure 
on the surface of the oil in the box is always the same as 
at the lubricator outlet. It has also been found that when 
the machine, to which the oil box has been fitted, is shut 
down, the oil slowly runs down the annulus and begins 
to form round the bottom end of the tube. It gradually 
becomes a complete meniscus round the end of the tube 
and seals the hole. The cush of air as the machine starts 
sweeps off this meniscus of oil and the normal rate of oil 
feed begins from the box. 

This interesting use of the annulus principle for lubri- 
cation was patented by Reavell and Co. in 1932. 








Lead Melting Furnace. 


Lx our issue of November 29th last, we gave a description 
of the Pirelli lead extruding machine, and we have recently 
received particulars of the lead melting furnaces used in 
conjunction with the machine. They were supplied 
by the Monometer Manufacturing Company, Ltd.. and 
the accompanying drawings show the general arrange- 
ment of one of the furnaces. Heat for melting the lead 
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development of trade between this country and the 
U.S.8S.R. It contains full particulars of a large number of 
British firms in the engineering industry. As it is primarily 
for use by purchasers in the U.S.8.R., the details regarding 
the various firms’ products are printed in the Russian 
language, but to assist the addressing of inquiries the 
names and addresses are given in English. The volume is 
divided into two main sections: an alphabetical buyers’ 
guide and a classified trade index. 


‘“The Aeroplane” Directory of the Aviation Industry. 
Second ‘edition. London: The Temple Press, 5-17, 
Rosebery-avenue, E.C.1. Price 10s. 6d. net.—The 
information given in the second edition of this book has 
been revised and brought up to date. The volume con- 
tains details of the products of over two thousand British 
companies manufacturing or supplying goods and materials 
to the aircraft industry. It is divided into the following 
seven sections :—Manufacturers and suppliers ; classified 
trades; brand and trade names; controlling bodies and 
clubs ; aerodromes ; and owners and operators. The final 
section gives similar particulars for overseas and foreign 
countries. 


The South African Mining Year Book, 1937-1938. 
London: Argus South African Newspapers, Ltd., 72-78, 
Fleet-street, E.C.4. Price 23s. net.—This year book 
covers all aspects of the mining, engineering, and allied 
industries of South Africa. Special articles deal with the 
progress and developments in the various industries during 
the past year and it contains three revised maps of the 
Greater Witwatersrand and Goldfields; Coal and Iron 
Mines and Works of the Union; and the Power Supply 
Undertakings of the Union and Rhodesia. In the direc- 
tory section are given particulars of over 800 mining. 
industrial, and financial companies; lists of consulting 
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MELTING FURNACE FOR LEAD EXTRUDING MACHINE 


is supplied by a number of gas burners set in the lower 
part of the furnace, under the melting pot. These burners 
are equally spaced out to ensure even heating over the 
whole of the lower surface and avoid spot heating. The 
hot gases pass round the sides of the melting pot and at 
the top flow into a series of by-passes which divert them 
into the upper chamber over the molten metal. The 
presence of these hot gases over the molten metal creates 
a reducing atmosphere and is claimed to prevent the 
formation of oxides. From the upper chamber the gases 
are free to pass out into the exhaust fume pipe, which 
is fitted with a controlled damper for regulating the heat. 

The molten metal feed valve outlet to the extruding 
machine is set in the bottom of the melting pot at the 
higher discharge level. Its position ensures a large volume 
of molten metal being close to the feed and eliminates 
any possibility of oxide. The valve is controlled from 
the front of the furnace by means of a chain and sprocket 
wheel. 

A drain valve of similar design is fitted to the lower 
side of the melting pot to run off any accumulation of 
foreign matter or dross which may accumulate at the 
bottom of the pot. This valve may also be used for 
rapidly draining off the pot when changing the metal 
aloy to be melted. The furnace shown in the drawing 
is hand fed through a door over the melting pot, but 
automatic charging can be arranged by the fitting of 
a feed conveyor to the side of the furnace. The output 
of lead per half-hour with a 2-ton furnace of this design 
is 10 ewt.; with a 3-ton furnace, 15 ewt., and with a 4-ton 
furnace, 25 cwt. 








BOOKS OF REFERENCE. 


Statistical Year Book of the World Power Conference, 
No. 2. Edited by F. Brown, B.Sc. London: World 
Power Conference, 36, Kingsway, W.C.2. Price 20s. net.— 
The new edition of this book contains similar statistical 
information on the resources, production, and consumption 
of solid, liquid, and gaseous fuels, water power and elec- 
tricity throughout the world to that given in No. 1, 
published a year ago, but it covers the years 1934 and 1935. 
All the information has been revised and brought up to 
date and new tables dealing with coke and manufactured 
gas have been introduced. 


Annual Directory of British Industry and Engineering, 
1937. London: British Industrial Publicity Overseas, 
Ltd., Walter House, Bedford-street, W.C.2.—This direc- 
tory has been published with a view to assisting the 





engineers and geologists ; lists of mining, municipal, and 
industrial buyers; the principal engineering firms ; 
overseas manufacturers represented ; and a buyers’ guide 
to specialities. 








QUEEN MARY COLLEGE JUBILEE. 


During the present week Queen Mary College is celebrat- 
ing its jubilee, and on Monday, December 6th, we were 
invited by Sir Frederick Maurice, the Principal, to inspect 
the new buildings and laboratories which have recently 
been completed or are in course of construction for the 
Science and Engineering Departments. The College 
began as a small technical school in May, 1887, and 
within a short time became the East London Technical 
College. In 1907 it was recognised by the University of 
London as a School in the University for science, arts, 
and engineering, and its name was changed to the East 
London College. In 1913 it became a University College. 
With the growth of the work of the College, further 
ground was acquired after the fire at the People’s Palace 
in 1931. In December, 1934, the College was presented 
with a Royal Charter of Incorporation, and the name was 
changed to Queen Mary College. The College is now 
seeking means to carry out its work of providing full 
facilities for university education at the doors and within 
the means of young people in East London, and it possesses 
Faculties of Arts, Science, Engineering, and Medicine. 
In order to equip the College, the Court of Governors 
decided on a £250,000 scheme of rebuilding and new 
construction which is now well in hand. The principal 
buildings which we inspected were the new Lecture 
Theatre and the Aeronautical, Mechanical, and Electrical 
Engineering Laboratories, and the Chemical Laboratories. 
In the Aeronautical Laboratory a new wind tunnel has 
been erected with the latest testing equipment, while 
in the electrical section special interest was shown in 
the high-voltage testing laboratory, which has been 
furnished with up-to-date Ferranti and Metro-Vick testing 
apparatus. To-day, there are more than 400 full-time 
students taking degree courses in arts, engineering. 
medicine, and science, and about forty post-graduate 
students who are working for higher degrees or are engaged 
upon research work. In connection with the College 
there are hostels for men and women students in Essex, 
and a fine sports ground at Dytchleys, near Brentford, 
which has been presented by the Drapers’ Company. 
At the present time about £160,000 is needed to complete 
the work in hand, which it is hoped will be raised during 
the jubilee celebrations. 
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Laboratory Testing in Highway 
Engineering.* 


ROAD-MAKING may be considered as a series of manu- 
facturing processes carried out, in many cases, wholly 
in the road itself. It is generally recognised, at any rate, 
in the instance of the higher forms of construction, that 
laboratory tests are necessary for the materials employed, 
and for those portions of the manufacturing process 
carried out under precise factory conditions, yet there is 
general apathy towards the extension of this principle 
to cover that portion of the operation which is performed 
on the road, in spite of the fact that it is just here that 
most variation may be expected. It is difficult to find a 
satisfactory reason for this state of affairs, but a partial 
explanation may be found in the fact that only recently 
has the control of road work become vested in authorities 
of sufficient magnitude to justify the engineers con- 
cerned establishing laboratories of their own. Moreover, 
the application of science to road-making is only of com- 
paratively recent growth, as may be exemplified by 
consideration of the dates of issue of the more teehnical 
British Standard Specifications for road work. Never- 
theless, it is somewhat surprising that, as far as is known 
the Hampshire County Road Materials Laboratory, 
established by the present County Surveyor (Lieut.- 
Colonel A. C. Hughes, B.Sc.) is without counterpart 
in this country. There are, of course, other laboratories 
dealing with similar work in England, but these may be 
grouped as follows :— 

(1) Government laboratories, principally concerned 
with road research. 
(2) Consultant laboratories, whose main function 

is the checking of materials against specification, in a 

referee capacity. 

(3) Commercial laboratories maintained by specialist 
firms to further the use of the products marketed. 
In addition to this, a number of road authorities maintain 
small laboratories to deal with specialised forms of road 
construction, such as asphalt or concrete. 

It is opportune at this stage to enumerate the principal 
duties which the road laboratory of a local authority 
may be expected to undertake. They are : 

(1) The checking of material. 

(2) The checking of methods. 

(3) The adaptation of methods to render usable local 
material. 

(4) Selection and revision of specifications. 

(5) Development of processes. 

The majority of materials supplied for road-making 
to-day are capable of precise specification, and the purchase 
of supplies against specification has much to recommend 
it, since it enables competitive tenders to be truly com- 
parable. It is necessary, however, that the specification 
should be sufficiently precise adequately to cover the 
vital points of the material, and that a sufficient number 
of checks be made to ensure the material supplied being 
of the standard demanded. The advantage of a laboratory 
maintained by the authority in this connection is its 
instant availability; rapid checks may be made at 
frequent intervals, often with a simplified technique. 
Formal tests may be reserved for supplies of which the con- 
formity with specification is doubtful, or, in the event 
of a dispute with suppliers, a consultant laboratory may 
then be called in to make an impartial test. 

In some respects checking of methods is the most 
important duty that the laboratory can fulfil, but, to be 
effective, the work should go far beyond the laboratory 
itself. It is the technical viewpoint which is important 
in this connection, the use of the laboratory being really 
incidental to this. The large variation in result brought 
about by apparently insignificant changes in the method 
of execution of road work is not generally recognised. 
This applies with even greater force to the simpler forms 
of construction than to the complicated processes where 
such a result might be anticipated. Evidence of this may 
be found in the variation in the finished work obtained 
from different gangs nominally working to the same 
specification, and in the deterioration in workmanship 
which usually results if a gang is left to its own devices 
for a long period. There is great variation in the standards 
of workmanship maintained for different types of con- 
struction, often without reasonable justification. Experi- 
ence has shown that even the most simple methods of 
construction benefit by the application of rational pro- 
cedure, usually at no extra cost. On the contrary, cost 
is frequently lowered owing to the more systematic 
organisation required. 

The majority of road materials in use to-day are 
covered by British Standard Specifications, a most misused 
set of documents. The specifications are in themselves, 
almost without exception, admirable. They are drawn 
up on the widest basis with adequate opportunity for 
ventilation of contrasting viewpoints and are kept up 
to date by revision. It is rare, however, that they are 
used in such a way as to extract the full value from 
them. In many instances, materials are asked to be in 
accordance with B.S.S.... without further qualifica- 
tion, irrespective of the fact that many British Standard 
Specifications for road materials of necessity embody 
a number of alternatives from which selection must be 
made in any given case. Furthermore, it is usually possible 
to draw up a specification for use with one specific type 
of material in one definite region which is closer in its 
limits than the corresponding British Standard Specifica- 
tion, although analagous to it. Obviously, in such a case, full 
consideration must be given to local conditions, a task for 
which the authority’s own laboratory is peculiarly suitable. 

Methods of road-making change with increasing know- 
ledge, and in this the laboratory can play a twofold part. 
In the first place, the close contact maintained with the 
work itself enables judgment to be formed of the most 
fruitful avenues of development; secondly, the labora- 
tory can assist in the transformation of scientific ideals 
into practical road work, thus forming a liaison between 
the research laboratory and the road engineer. Much of 
this is merely interpretation ; the laboratory worker and 
practical man still speak different languages. 





* Extracts from a paper by F. C. West, County Surveyor’s 
Department, Hampshire, presented before the Public Works, 
Roads and Transport Congress (1937), on November 16th. 





Vagaries of Internal Combustion.* 
By J. SMALL, D.Sce., Ph.D. 


Secondary Combustion Effects and Combustion Experi- 
ments.—An important fact noted by King and Moss is 
that lubricating oil entering the combustion space may 
tend to destroy the beneficial effects of a dope. Vegetable 
oils, however, slightly improve the highest useful com- 
pression ratio of a petrol doped with ethyl fluid. Much 
work has been done in studying, by the method of the 
electrically heated tube, changes effected in the spon- 
taneous ignition temperature by different factors. 
Although so far it has not been possible to trace the 
existence of all these effects in the engine cylinder, the 
experiments are of great interest. 

Mardles and his associates studied the ionisation which 
appears and the fine mist formed when slow combustion 
takes place. Mixtures of n-hexane and air could be heated 
to a certain high temperature without ignition occurring, 
but when liquid hexane was sprayed into the tube, ignition 
took place at a very much lower temperature. The 
presence of droplets always tended to induce ignition and 
the formation of peroxides on the drops was detected. The 
self-ignition temperature was greatly reduced by the 
presence of iso-amyl]-nitrite, one of the so-called “‘ ignition 
accelerators,” and by the action of nitrogen peroxide. 
King and others showed that with hydrogen-air, ethylene- 
air, and methane-air mixtures a marked lowering of the 
ignition temperature was obtained by the introduction of 
powders such as Ni,O,; and stone dust, and by droplets of 
water. That is to say, ignition may be induced in a com- 
bustible gaseous mixture by the introduction of nuclei 
which are themselves incombustible. The material of the 
heating tube and the state of its surface were influences 
also affecting combustion. Tests made in an oil engine, 
however, with 5 per cent. of water finely mixed with the 
fuel oil have showed an increased ignition lag. The elec- 
trical aspects of combustion have been demonstrated by 
the fact that the progress of flame is affected by an electro- 
magnetic field, and the ionisation in flames has been used 
by different investigators in measuring the speed of com- 
bustion. - It is, indeed, clear that in the combustion process 
we are dealing with a group of phenomena far more com- 
plex than was hitherto imagined. 

Ignition Lag in the Oil Engine. Every practical means 
of lowering the spontaneous ign tion temperature of oils— 
and thus the ignition lag—‘is being tried for the sake of 
the compress'on-ignition engine. Substances like iso-amyl- 
nitrite and ethyl nitrate, when added to oil fue's in small 
quantities, lower the ignition temperature and greatly 
reduce the ign'tion lag. The latter substance is being 
used commercially to improve the ignition quality of oils 
which w:thout it would have doubtful va‘ue as eng:ne fuels. 
But for economic reasons, it is not in general use. 

The importance of the ignition lag to the compression- 
ignition engine, great as it is, is not so great as it used to 

In recent years the ignitability of fuel oils has been 
greatly improved, and many engines have the combustion 
space formed in such a way that they are not sensitive to 
the quality of the fuel. The ante-chamber type of head, 
Fig. 10 (a), represents the easiest way to “ knockless ” 
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running. Jn this type the piston does not immediately 
receive the full effect of the pressure rise when combustion 
takes place. The neck of the chamber is a source of con- 
siderable restriction which, while shielding the piston from 
** knock,” reduces the piston thrust at the beginning of 
the stroke. This adversely affects the thermal efficiency. 
The direct injection type, Fig. 10 (c), is regarded as more 
efficient than (a). The ignition lag decreases with an 
increase in the air temperature and density. Thus the 
ratio of compression affects it. To ensure prompt ignition 
of the fuel it is desirable to carry the air well beyond the 
minimum pressure and temperature required for spon- 
taneous ignition. The extent to which this is done affects 
the running and also the starting of the engine. The ante- 
chamber type of engine is not regarded as the best for 
starting, because of the cooling of the compressed air 
as it passes the neck. But ease in starting is found in 
particular engines of all types. The type, Fig. 10 (6), 
which has a modified ante-chamber, is, in general, easy 
to start. 

Combustion Air and Fuel Distribution.—In the modern 
high-speed ‘compression-ignition engine the quantity of 
fuel injected at full load is such that the air in the cylinder 
is in excess to the extent of about one-third of the amount 
theoretically required for complete combustion. In low- 
speed Diesel engines the air present is usually double 
or more than double the theoretical quantity required. 
These facts are explained by the difference in behaviour 
in relation to the smokeless burning of the fuel in the 
different types of engine. But the engines in which it is 
possible to use the small excess of air are naturally 
characterised by high maximum combustion pressure and 
high mean effective pressure. So long as there is an 
excess of air, there must be room for further increasing 
these figures. Indeed, under special conditions, the low- 
speed type of engine may exhibit pressures as high as 
those to be found in high-speed engines. 

Starting Conditions—Are diagrams ever taken when 
an engine is starting? Such diagrams may be of con- 
siderable interest. In Fig. 11 are to be seen the starting 
and the normal out-of-phase diagrams from a single- 
cylinder oil engine, the normal speed of which is 300 r.p.m. 
The maximum pressure in this engine under its usual 
running conditions at full load is less than 600 Ib. per 
square inch. The speed of the engine under its starting 





* Institution of Engineers and Shipbuilders in Scotland, 
November 2nd, 1937. 





air was 145 r.p.m. When the fuel pump and cylinder 
valves were brought into normal operation and the 
diagrams taken the temperature of the engine was only 
20 deg. Cent. It is seen that the first “ kick” is very 
violent, the maximum pressure being obviously about 
900 lb. per square inch. The cycles immediately following 
the first also exhibit high pressure and a marked ‘‘ constant 
volume ’’ increase. When the engine has been running 
for some time so that the jacket reaches a working tempera- 
ture (in this instance 62 deg. Cent.), the diagram indicates 
an approximation to “‘ constant pressure ’’ burning and 
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Diagrams Taken During Starting of an Oil Engine. 
Normal Speed, 300 r.p.m, 
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the pressure at the end of compression has climbed to 
its proper value. It would seem that the starting process 
entails the severest test that such engines are called upon 
to stand. If they survive the first cycle or two they can 
cope with the rest. 

The following reasons are put forward for these effects : 

(a) Owing to the low speed of the engine when the 
first injection takes place the governor causes a relatively 
large amount of oil to pass into the cylinder. 

(6) There is a long ignition lag arising from the low 
temperature of the air at the end of compression in 
the cold engine. Thus combustion may not commence 
until the whole mass of oil has entered the cylinder, 
when it all burns at once. 

Turbulence is not fully effective at low speeds, but this 
fact is likely rather to reduce the starting knock than to 
increase it. 

Turbulence in Oil Engines.-—lt is not yet satisfactorily 
determined whether turbulence has any effect on the 
ignition lag. But there is no doubt that, once combustion 
is begun, turbulence determines the rate at which it pro- 
ceeds. Ignition lags are always shorter in the engine than 
in static combustion vessels under comparable conditions. 
The tendency has been,to assume that turbulence in the 
moving engine explains this. But experimental tests 
made to verify this have given the belief no support. 
The author measured the ignition lags when oil was 
injected into air at 500 lb. per square inch gauge, contained 
in the vessel shown diagrammatically in Fig. 12. The 
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air was heated electrically by elements set into the two 
round steel plates 1 (over 8in. in diameter) attached to 
spindles which could be driven by pulley and belt 2 
from an electric motor. The combustion space was similar 
in shape to that of an opposed-piston engine. The injec- 
tion oil pressure was 2000lb. per square inch. The 
nozzle had two, and in some of the tests three, diverging 
orifices arranged in a plane parallel to the heaters. The 
oil injection system was so arranged that a drop in pressure 
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behind the nozzle when the valve opened indicated the 
start of injection. Changes in air pressure and oil pressure 
were recorded on a card wrapped round a continuously 
rotating drum, as were also the oscillations of a timing 
vibrator. The diagram obtained was, in principle, like 
that shown in Fig. 13. 

Two series of readings were made over a range of air 
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temperature, one with the air static, and one with the 
heaters spinning at just over 1000 r.p.m. This was the 
highest speed at which the apparatus could be run. The 
action of the rotating discs was to impart a swir] to the 
air similar to that induced in engines with ‘ controlled 
turbulence.”’ The results of the tests are plotted in Fig. 14. 
Although the swirling speed is not so high as may be 
cbtained in compression-ignition engines, it is not incon- 
siderable, and it is a result of some significance that 
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no marked difference in the ignition lag is observed 


between the statie and the swirling conditions. Turbulence 
may so increase the rate of rise in pressure as to lead to 
‘““bumpy:”’ running, but in the petrol engine a strong 
swirl may protect the end gases from detonation. Bird 
found that turbulence had no effect on the ignition lag 
of oil fuel, but fans used in a certain experiment were 
capable of suppressing the ignition completely. He 
pointed out that if relative velocity between the air and 
the oil is the aim, there would appear to be ample motion 
provided by the velocity of the oil drop, which, on the 
average, is higher than ordinary turbulence. This is 
compatible with the conclusion that turbulence, or relative 
motion between the air and the oil, has no direct effect 
before combustion becomes established. 

Effects of Temperature Distribution —In the above- 
mentioned combustion vessel, as in the engine, the 
temperature of the air before combustion varies from 
point to point. It was found that in the vessel the 
maximum temperature occurred at the centre and that 
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Fic. 15—Distribution of Temperature 
from the Centre to the Side. 


it dropped considerably at short distances from the centre. 
The curves of Fig. 15 show the nature of the temperature 
distribution. 6 is the difference between the tempera- 
ture at the centre of the vessel and the temperature of the 
wall. 

The oil leaves the nozzle at a velocity of the order of 
500ft. per second, but is rapidly retarded by the air. 
It has been shown that the time the oil takes to traverse 
the combustion space in an engine may be as great as the 
ignition lag. It is therefore obvious that the measured lag 
depends both on the size of the combustion chamber and 
the locality of the maximum temperature in the air. So 
long as the aim is to reduce ignition lag, the designer should 
see to it that the distance to be traversed by the oil from 
the nozzle to the region of highest temperature is a 
minimum. 

Effects of Oil Distribution.—A modified view of the 
importance of shortening the ignition lag has been intro- 
duced in recent years by different workers in this field. 
The spreading of the fuel throughout the air after it 
emerges from the nozzle takes a little time. If burning 
starts in a region in which the oil is greatly in excess, com- 
bustion on the whole tends to be unsatisfactory and low 
thermal efficiency results. For this reason it has been 
suggested that in certain instances the ignition lag should 
be shortened only to that value which gives tolerably 
smooth running. Bauer observes an interesting effect 
arising under conditions in which the oil was not dis- 
tributed throughout the combustion space. Using a fuel 
of good ignition quality in a cold engine, and allowing 
only a very small quantity to be injected, he found that 
the fuel exploded all at once before it could disperse 
itself evenly throughout the air. This resulted in “* pink- 
ing,” due to resonating pressure waves within the charge. 
It is generally established that the degree of atomisation 
of the oil or the oil injection pressure used has no effect on 
the lag, provided atomisation is satisfactory. But it is 
bound to have an effect on oil distribution. 

Vaporisation and Ignition in Oil Engines.—If the degree 





of atomisation does not matter to the ignition, it may be 
deduced that neither does the degree of vaporisation ; for 
evaporation cannot but be greater the more finely the fuel 
is divided. Tausz and Schulte observed that “‘ the tem- 
perature of ignition is independent of whether the fuel is 
present in the form of a vapour or of a fog, and whether 
in the latter the drops are large or small.’”’ Neumann 
estimated that less than 5 per cent. of the volume of a 
droplet could evaporate during the delay period. Bauer 
has found that by adding a very small quantity of octyl- 
alcohol to Diesel fuel—a quantity which might conceivably 
form something like a mono-molecular layer on the liquid 
droplet—a marked increase in ignition lag is effected. A 
study of these facts will show that they are compatible 
with the conclusion arrived at earlier in this paper, 
namely, that any considerable degree of vaporisation is 
not a sine qua non of ignition, and that combustion may be 
initiated in the liquid phase. 

Apparatus for Investigating Combustion in the Engine.— 
The experimental study of what happens in the engine 
during combustion is difficult by reason of the high tem- 
peratures, high pressures, and high speeds encountered. 
Windows have often been fitted to the cylinder, both for 
observing the point at which ignition takes place and for 
examining the progress of the flame. The spectographic 
properties of the luminosity have been used for determining 
temperatures and for studying the extent to which com- 
bustion has progressed in the flame wave. Electrical 
means have been adopted for using the ionisation of the 
flame in determining its velocity. But the most popular 
means adopted for examining the behaviour of the charge 
is, as it always has been, the engine indicator, which gives 
a record of changes in pressure on a base of crank angles 
or piston displacement. The path of technical progress is 
strewn with the types and designs of indicator that have 
succumbed to the increasingly exacting conditions of 
engine speed. At the present moment the well-known 
Farnboro indicator, with its method of balanced pressure, 
holds an established place ; but if a complete record of a 
given cycle in the engine is required. other means must be 
adopted. 

Of late years the cathode tube has been pressed into 
service. It has the unequalled advantage of an absence 
of inertia in recording electrical effects. From the engi- 
neering point of view, there remains the difficulty of con- 
verting, with equal absence of inertia, the pressure changes 
in the engine into corresponding eleetrical impulses. 
This has been done in different ways with different 
measures of success. There are three kinds of pressure 
recorder at present used in conjunction with the cathode 
tube. One utilises the piezo-electric effect, whereby 
certain crystals when subjected to a pressure in a specific 
direction relatively to the crystal axes exhibit an electrical 
charge which is nearly proportional to the pressure. 
Another uses a substance which changes its electrical 
resistance according to the pressure to which it is sub- 
jected. In both instances the pressure of the working 
fluid in the engine is conveyed to the substance used in 
the detector through a steel diaphragm. A third type of 
pressure recorder uses the principle of the electrical 

‘ pick-up.” The deflection of the steel diaphragm, which 
is acted on by the charge of the engine, varies the air gap 
in the field of a small permanent magnet, which is provided 
with a winding. Since the quantity recorded in this type 
is the rate of change of pressure, an electrical integrating 
circuit must be used if a pressure curve is required. In 
the practical forms of indicator belonging to the three 
types, the electrical effects used are generally of small 
magnitude, and thermionic valve amplifiers are necessary. 

One pair of deflecting plates (6 6 in Fig. 16) in the cathode 
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tube is connected to the pressure detector circuit. As the 
pressure varies, the potential across the plates varies, and 
the cathode ray is caused to sweep up and down in a vertical 
plane. The other pair of plates (aa in Fig. 16) at right 
angles to the first may be connected to a condenser which 
is charged at a uniform time rate and always discharged 
at the same point in the cycle by mechanieal means. In 
this way the ray is made to pass at a uniform rate hori- 
zontally across the screen and at the end of the cycle to 
sweep back almost instantaneously to the beginning of 
the time base. The combined influence of the two pairs 
of plates causes the ray to describe a pressure-time curve 
on the fluorescent screen. Special means can be adopted, 
as, for instance, the use of a photo-cell screened to a vary- 
ing degree by a specially shaped rotating cam from a source 
of light, to obtain the orthodox type of indicator diagram ; 
that is, pressure on a piston displacement base. 

Attractive as is the cathode ray type of instrument, it 
is still beset by several drawbacks. The pressure elements 
are affected, as a rule, by temperature, and there is a doubt- 
ful degree of precision about the pressure calibration. 
Synchronising the time-sweep with the engine presents a 
difficulty, and locating the dead centre is to be done by 
means outside the indicator. The luminous spot on the 
screen of the cathode tube, though apparently greater in 
dimensions when stationary than it really is (because 
of the spread of the fluorescence) is yet not capable of 
yielding a very fine line. The records obtained are valu- 
able for the information they yield of the general shape of 
a pressure curve that is unaffected by indicator inertia. 
These indicators can be used with advantage in studying 
the times occupied by the ante-ignition lag and by the 
combustion, and they are the most sensitive detectors of 
the existence of detonation in an engine. Except perhaps 
for the type using the pick-up, they cannot yield “ light 
spring” diagrams. Fig. 17 is a typical record obtained 
from a high-speed oil engine. 

An instrument just built by 8. G. Bauer at Cambridge 
gets back to a combination of optical and mechanical 
means for obtaining the pressure records, and because 





it daes so it appeals to the mechanical engineer, who, not 
without reason, is suspicious of complicated electrical 
apparatus which is liable to be upset by impalpable influ- 
ences. If a tube formed to the shape of a flat twisted strip 
is closed at one end, and subjected from the other to an 
internal pressure, it has the property of untwisting to an 
extent depending on the pressure. Such a tube, about 

l1}in. in length and flattened to a width of jin. forms the 
pressure element in Bauer’s apparatus. The outer end 
is closed by brazing-in a stainless steel plug, one side of 
which, in a plane parallel to the axis, is polished to act 
as a flat mirror. The other end is fitted to the engine 
cylinder by means of a water-cooled adaptor. The inertia 
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of the element about its axis is extremely small, its tor- 
sional frequency being of the order of 10,000. 

By means of the arrangement shown diagrammatically 
in Fig. 18 a pressure record on a time base is obtained 
from which all effects due to engine vibration are 
eliminated. The filament 1 of a 12-v. lamp is focused 
by means of the lens 2 on the plane of the vertical slot 3. 
The thin, sharply defined line of light formed by the slot 
is focused by means of the lens 4, and the pressure-tube 
mirror 6, on a photographic film attached to the drum 8. 
Thus, if the mirror 6 is deflected about the vertical axis 
by the action of the pressure in the engine, the image 
of slot 3 sweeps across the film. Should the mirror tilt 
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about a horizontal axis perpendicular to the path of the 
light, this image would be raised or lowered on the film. 
But a second slot 5, this time horizontal, is placed in the 
path of the light in front of the mirror 6, and, with the 
aid of the cylindrical lens 7, a small square of light, 
visually a spot, reaches the drum. The two slots are 
rigidly connected to the camera ; therefore no movement 
of the engine affects the spot. The indicator is equipped 
with means for virtually observing the diagrams and 
additional apparatus for locating the dead centres of the 
engine, the point of fuel injection, &c. Fig. 19 contains 
a typical series of pressure curves on a crank angle base 
obtained from an oil engine by means of the indicator. 
Spurious pressure effects may be obtained on the 
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records taken by means of any one of the indivators 
mentioned, through resonance waves in the indicator 
connections or in passages and spaces inherent in the 
design of the instrument. On the other hand, high local 

ressures may occur in the cylinder, which are not recorded 
at all. The examining of the nature, the magnitude, the 
movement, and the effect on combustion of waves of high 
pressure within the cylinder is a task for the future. 

Acknowledgments.—The author is indebted to Professor 
W. J. Goudie, of the University of Glasgow, for privileges 
in connection with laboratory experiments mentioned in 
the paper. To Professor Inglis and Mr. A. L. Bird, of 
the University of Cambridge, he is indebted, among 
other things, for the opportunity of using the apparatus 
illustrated in Fig. 12. 








New L.M.S. Harr.—A new halt at Girtford, on the 
Bletchley-Cambridge line, between Blunham and Sandy 
stations, is to be opened on January Ist by the London, 
Midland and Scottish Railway Company. 
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South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, November 23rd, 1937. 
The New Harbour Contract. 


TABLE Bay’s (Cape Town) great new harbour 
will be built by a Dutch firm. Tenders were received from 
ten concerns, of which three were from Holland, two each 
from England, Belgium, and South Africa, and one from 
France. All the tenderers with the exception of two of the 
Dutch concerns, the Hollandse Aanneming Maatschappij 
and the Nash Dredging Company, have learned that their 
tenders have been rejected. Which of the two Dutch 
tirms will get the contract may be decided within a week. 
Both are understood to have offered to carry out the work 
for something over £1,200,000. This price is surprisingly 
low, in view of the fact that the estimate made by the 
Railways and Harbour Administration was approximately 
£2,250,000, including the construction of three deep-water 
berths, which will be done departmentally. According 
to Mr. J. F. Craig, Chief Harbour Engineer for the Union 
of South Africa, the need for a new graving dock has long 
been recognised, but until the last few prosperous years 
funds were not available. Now there is no doubt a new 
graving dock will be constructed, and he hopes the funds 
will be allotted during the next session of Parliament. 
Expenditure will not be stinted to give Cape Town, as its 
position warrants, a graving dock as great as one any- 
where in the world. The dock, as planned, will serve a dual 
purpose. It will be used as a wet dock for discharging of 
timber and for the usual dry dock repairs. 


Another Big Power Station. 


While the municipality of Cape Town is erecting 
a new power station, which when equipped to its full 
capacity will give a total of 240,000 kW, the Electricity 
Supply Commission has come to the conclusion that it will 
also have to erect another power station near the existing 
one at Salt River, less than three miles from the Cape 
Town power station. The numerous industries which are 
growing up alongside the railway from Salt River to the 
north, the growth of such towns as Paarl, Stellenbosch, 
Wellington, Worcester, &c., and the probability that the 
electrification of the railway may be carried yet further 
have been factors strongly influencing the Commission in 
coming to its conclusion. When the two new power 
stations are completed and interconnected, as are the two 
existing ones, they should be capable of meeting all 
demands for at least another fifteen years, although with 
the phenomenal growth taking place in the city and in 
the trade of the port even that estimate may prove too 
optimistic. 


A Great Whaling Base. 


Cape Town has grown to be a great base for ships 
engaged in the whaling industry in the Antarctic, and this 
month is having to cope with a rush of southbound ships, 
calling for supplies of fuel oil, water, and provisions on their 
way. Six big factory ships have already arrived 
accompanied by five to eight whale catchers each. In 
addition, there is a large new German factory ship which 
did not enter the harbour, but waited outside while her 
catchers took in the stores they required. Two American 
whaling expeditions that have been operating in West 
Australian waters are now due here, each attended 
by six catchers. One 10,000-ton factory ship, the 
* Ulysses,” is to be dry docked for cleaning and painting, 
while her catchers go to Walvis Bay to be laid up. After 
overhaul the “ Ulysses’ will go to Walvis Bay, pick up 
another batch of whale catchers, and go down to the 
Antarctic with them. Another factory ship, the“ Frango,” 
is to take supplies here and then carry her whale oil to 
New York, leaving her six catchers to be laid up for the 
next six or seven months and be overhauled. Many 
catchers and several factory ships have to pass the port 
to seek dry dock accommodation elsewhere, and the port 
is regretting the loss sustained through not having dry 
dock accommodation. 


Harbour Works for Durban. 


Schemes costing nearly £2,500,000 for the exten- 
sive development of Durban Harbour will be launched 
next year if the further proposals made by the Harbour 
Investigation Commission, and now under consideration 
by the Railway Administration, are approved by Parlia- 
ment. The new wharf scheme, costing £1,750,000, is to 
inerease by half the harbour’s capacity to take large ocean- 
going liners and to ease the serious congestion. In addi- 
tion, £700,000 will be spent on work which will include a 
100ft. extension of the quay towards Ricketty Jetty, a 
500ft. extension of the wharves at Island View, wharfage 
for whalers at Maydon wharf, a new quay for a seaplane 
base beyond the graving dock (subject to the approval of 
Imperial Airways), a repair quay for harbour craft, and 
the deepening of the Maydon Channel by dredging to 35ft. 
This development is regarded by shipping men as essential 
to give Durban harbour all the facilities it requires. An 
order for a 4000-ton floating dock for the port has been 
placed by the South African Railways and Harbours 
Administration with the Furness Shipbuilding Company, 
Ltd., of Haverton-on-Tees. The new dock is believed to 
have been contracted for at a cost of about £200,000. It 
will be of the box or double-sided type, 350ft. in length 
overall, 88ft. in width, and 35ft. 6in. in depth. It will lift 
4000 tons. Owing to the steel shortage it is not likely that 
the dock will be delivered at Durban under two years. 


Durban Water Scheme. 


The construction of the new water scheme for 
Durban—the Umgeni water scheme—which was authorised 
at the last session of the Union Parliament, and is esti- 
mated to cost £1,750,000, has now been started. It is 


necessary to provide a road of access 13 miles long before 
the main portion of the work can be undertaken. Adver- 
tisements calling for tenders for the first section of this 
road have been published. The remaining section will 
be similarly dealt with as soon as detailed surveys have 
been completed and the contract documents have been 





prepared. A survey party is still busy in the field pre- 
paring data for further contracts. A preliminary reference 
to the Umgeni scheme appeared in THE ENGINEER, 
March 26th, 1937, page 26, and it may be recalled that a 
feature of this scheme is the proposed diversion cutting, 
which will be made in order to dispose of heavily silt- 
laden flood water. Tenders have also been called for this 
work, which will require the excavation of a quarter of a 
million cubic yards of material, much of which is hard 
granite, although a fair proportion is decomposed rock. 

The estimated cost of the works to be completed in the 
present financial year is £160,000, made up of the access 
road and portion of the flood diversion cutting. It is fully 
intended, now that a start has been made on these works, 
to prosecute them to completion in the shortest possible 
time, as the rapidly growing water demands have become 
so insistent that the matter is one of urgency. The 
publication in THE ENGINEER of December 25th, 1931, of 
the report by Mr. Walter M. Campbell, M. Inst. C.E., 
M.I. Mech. E. (then borough water engineer and now city 
and water engineer), advocating that this scheme should 
be undertaken several years ago, is evidence indicating 
that major municipal works are not undertaken in South 
Africa without considerable careful deliberation before- 
hand. 


Flying Boat Base at Durban. 


Preliminary plans are being prepared by the 
Railway Administration for the construction of a flying 
boat base at Durban—probably at the Congella side. 
Work will begin when a reply is received from Imperial 
Airways about its requirements in view of the experience 
gained since the inauguration of the flying boat service. 
At present the flying boat base at. Durban is merely 
temporary, but, as a result of discussions between the 
Union Minister of Railways, Harbours and Air, and 
Lieut.-Colonel Muirhead (British Under Secretary of 
State for Air), at Mombasa, the Union Government has 
agreed to provide the necessary flying boat base facilities 
at Durban at a cost of between £80,000 and £90,000. 
This will be done free of charge to Imperial Airways. 
As soon as Imperial Airways have stated exactly what 
their requirements are at Durban construction work will 
be put in hand immediately. It is satisfactory to be 
able to report an improvement in the flying boat service 
between the Union and Great Britain, but there are still 
frequent delays, and it is likely to be some time before 
the schedule times are steadily maintained. From 
October 27th the flying boat mails have been leaving 
Durban for London on Thursday and Sunday. A third 
service, each week, is expected in the near future. 


South African Railways Narrow-gauge Lines. 


The Minister of Railways recently took the 
opportunity, at a public function, of declaring the Railway 
Administration’s intentions in regard to narrow-gauge 
railway lines, and stated that an investigation was being 
made on all narrow-gauge lines in the Union, and statistics 
were being prepared showing the amount of traffic carried 
over them. When the investigation is complete the 
Administration will carefully consider the practicability 
of converting narrow-gauge lines into standard-gauge 
lines . All narrow-gauge lines may not be converted. 
Each case will be considered on its merits. The Minister 
also stated that the Administration was considering the 
possibility of running the main line to South-West Africa, 
through Keimos and Kakamas, but no definite promise 
could be made. 


Trollybuses for Durban. 


Following the example of Cape Town and 
Bloemfontein, Durban is contemplating a five-years’ 
plan for the conversion of its tramways to the trackless 
trollybus system. This would mean an expenditure of 
£157,000, taking up the existing roads in many sections 
and relaying them to take heavier traffic. The City 
Engineer, in his report, says that the cost would not 
include asphalting, pedestrian crossings, or robots. 


South African Torbanite. 


The mining of the torbanite deposits in the 
Transvaal and the extraction of oil therefrom has not 
been as successful as hoped so far. The report of the 
directors of the South African Torbanite Mining and 
Refining Company, Ltd., for the year ended June 30th, 
discloses a net working loss of £36,661. Sales were more 
than doubled during the year, but trading results were 
adversely affected by the reduction of nearly 25 per 
cent. in the selling price of petrol and increases in crude 
oil prices and tanker freight rates. Certain concessions 
were granted by the Government in respect of railage and 
customs on imported crude oil, but they did not com- 
pensate for loss of revenue due to the lower prices ruling. 
During the year £635,000 gallons of crude oil were obtained 
from 19,024 tons of torbanite. The directors have 
borrowed further funds amounting to £156,000 at 5 per 
cent. 


Rhodesian Railways. 


Fi furnished by the General Manager’s 
Department of the Rhodesian Railways show that for 
the ten months ended July, 1937, the total earnings 
amounted to £4,636,716, as compared with £3,616,115 for 
the ten months ended July, 1936, an increase of 
£1,020,601 ; 587,626 passengers were carried compared 
with 565,301. Coal and coke carried amounted to 729,596 
tons, compared with 517,752 tons. Tonnages of other 
mineral traffic are as follows :—Chrome ore, 225,471 tons, 
compared with 141,092 tons; asbestos, 50,120 tons, 
compared with 45,378 tons; copper for export, 238,941 
tons, compared with 159,476 tons; zinc, 17,090 tons, 
compared with 19,307 tons. Twelve “ Sixteenth” class 
Garratt locomotives have beon ordered from Beyer 
Peacock and Co., Manchester. Delivery begins next 
March. An order for 150 high-sided steel bogie trucks 
placed last May has just been doubled, and delivery will 
be made at the rate of twenty-five per week following 
completion of the original order. Orders have been placed 
in England for the supply of 156 track miles of 80 lb. 
R.B.S. flat-bottomed rails, in standard lengths of 40ft., 
with the necessary fastenings and track tools. These 


rails, which represent the third year’s work under the 
track renewals programme, are to replace 60 Ib. rails on 
various stretches of line between Bulawayo and Living- 
stone, the intention being to eliminate all life-expired rails 
on the section whilst releasing a certain proportion of the 
part-worn rails. The quantity of steel to be delivered is 
approximately 23,500 tons, and special arrangements 
have been made to spread shipments so that they do not 
exceed 800 tons per week during October, 1000 tons per 
week during November, 1500 tons per week during 
December and January, and thereafter until completion 
at the rate of 750 tons per week. The fortieth anniversary 
of the day when the first train steamed into Bulawayo 
on October 19th, 1897, passed almost unnoticed. The 
official opening of the line from the south took place on 
November 4th, 1897, four years after that historic day 
when the Salisbury and Victoria columns entered the 
ruins of the krail of Lobengula. Four special trains 
arrived during the day, conveying over 200 guests, and 
the hospitality offered to the visitors was estimated to have 
cost about £12,000. All tonnage records at Beira, Portu- 
guese East Africa, and the main port of entry for goods for 
Rhodesia, were broken in September, the quantity of 
landed and shipped traffic amounting to 169,002 tons. 
This is 34,858 tons (26 per cent.) greater than the record 
established in the previous month, and 42 per cent. higher 
than the tonnage for September, 1936. 


N. Rhodesia’s Good Copper Year. 


The operations of the Roon Antelope Mines, 
Ltd., Northern Rhodesia, for the year ended June 30th 
reflect the extent to which Northern Rhodesia participated 
in the remarkable prosperity enjoyed by the copper 
industry, particularly in the latter part of that period. 
The output of blister copper was increased from 50,762 
to 60,560 long tons, and while the average revenue per 
ton rose by nearly £16 10s. to a little over £57, the average 
total costs per ton were only about 15s. higher. The com 
pany’s copper sales totalled £3,549,042, or more than double 
those of the previous twelve months. After deducting 
amounts for the reserves, debenture interest, and other 
items, the net profit for the year was £1,790,308, as against 
£514,487 earned in 1935-36. Since the end of the year, 
however, the price of copper has fallen back to about the 
average figure realised over the last December quarter, 
and this fall, together with the restrictions of output, will 
have to be held in mind in appraising the company’s 
probable future earnings. 


Railway Undertakings. 


Rapid progress is being made by the S.A. Rail- 
ways in connection with its new policy to straighten the 
permanent way as much as possible. Work is now pro- 
ceeding on the Brandfort to Vet River portion of the line, 
where new lines are being laid to eliminate unnecessary 
curves. The railway will be considerably shortened 
eventually, and will allow for more speed, while the risk 
of accidents will be appreciably decreased. The whole 
Free State trunk line is to be treated in this manner. 
The S.A.R. has just ordered new rolling stock costing over 
£1,000,000. The following are the placings of the con 
tracts :—250 bogie hopper wagons, Vickers and Metro 
politan Carriage Company, £210,612; 30 bogie tank 
wagons, the Gregg Car Company, £23,485; 500 bogie 
high-sided wagons, divided among the following, S.A. des 
Ateliers de la Lyle, of Louvain, Belgium, £72,170, the 
Birmingham Railway Carriage and Wagon Company, 
£110,775, Vickers and Metropolitan Carriage Company, 
£186,862; 250 fruit wagons, La Brugeoise et Nicaise et 
Delecuve, of La Louviere, Belgium, £125,937 ; 22 electric 
locomotives, Metropolitan-Vickers Electrical Export Com- 
pany, £294,240. The S.A. Railways and Harbours and 
Airways has placed a fourteen-seater J.U.52 in service 
on the Rand to Port Elizabeth direct service, instead of 
the Airspeed Envoy aircraft which has hitherto been used 
on this section. The Airways now has a fleet of about 
twenty-five Junkers planes, which will be about doubled 
in the New Year, and two Airspeed Envoys, which will 
probably soon be replaced by ten-seater J.U. 86 Junker 
planes. With the disappearance of the Envoys goes the 
last of the British planes in the service of S.A. Airways. 
By the end of the year the final stages of the many sections 
of the huge undertaking of the electrification of the railway 
system on the Rand will have been reached. The scheme, 
which is costing more than £1,000,000, has been in progress 
for two and a half years. It was at one time hoped that the 
work would be completed by March of the present year, 
but difficulties in obtaining equipment from overseas, 
owing to the manufacture of armaments and other factors, 
made this impossible. Nevertheless, the first section of the 
electrified line was put into operation in that month. The 
S.A.R. is now obtaining steel rails from America, and even 
Australia, from which country a cargo of 6000 tons arrived 
on November 17th. Presumably difficulty in obtaining 
early deliveries from the Continent and England has made 
this necessary. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Frank H. Brunt, M. Inst. C.E., M. Cons. E., has removed 
from 17, Victoria-street, to 28, Victoria-street, Westminster, 
8.W.1. 

Mr. J. V. FRANKLIN has been elected a director of Black and 
Decker, Ltd. He will act in the capacity of assistant managing 
director. 

Mr. F. Witttams, Mr. T. K. SHaw, and Mr. E. Mensrorru 
have been appointed local directors of Markham and Co., 
Chesterfield. 

MecuanicaL Utitities Company, Ltd., is removing from 
Junction-place, Paddington, to Brook House, 29-31, Brook 
Green-road, Hammersmith, London, W.6. 

Mr. <A. Rerincer, A.M.I. Mech. E., M.I. Loco. E., 
M.I. Prod. E., having resigned from Associated Locomotive 
Equipment, Ltd., has joined the board of directors of Locomotive 
Valve Gears, Ltd., 58, Victoria-street, London, 8.W.1. Tel.: 
Victoria 7506. 

Mr. A. L. Fretprna, M. Inst. C.E., A.M.I.E.E., M. Inst. F., 
has been officially gazetted Advisory and Inspecting Engineer 
for the New South Wales Government in London. The yg? 
ment is to date from July, 1931, when he succeeded the late 
Mr. J. Davis, M. Inst. C.E., who had previously performed the 








duties as private practice. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
Galvanised Sheet Prices. 


The announcement that the home trade price 
of galvanised sheets had been reduced by £1 as from 
January Ist up to and including June 30th, 1938, came 
somewhat as a surprise to the market. It was only on 
October 20th that the Sheet Makers’ Conference was 
understood to have reached the decision to retain the 
price of galvanised sheets for domestic consumption 
unaltered at £19 10s. d/d in 4-ton lots for the whole of 
next year. The export demand, however, has been 
exceptionally poor for some time, and more recently 
the home trade has shown signs of falling off. An 
announcement made by the British Iron and Steel 
Federation states that the cost of galvanised sheets has 
been materially affected by the reduction in the price 
of spelter, and evidently this was a factor which con- 
tributed to the decision to lower the price. The extent 
of the decline in the price of spelter can be judged by 
the fact that the average quotation of the London Metal 
Exchange for August was £24 4s. 3d., but since then the 
price has gradually fallen until for November the average 
was £15 17s. 9d. It is some years since a reduction 
was made in the price of galvanised sheets, and since the 
quotation stood at £11 5s. for 24-G basis in 1933 it has 
moved steadily higher. The last increase took place 
on April 30th, when the quotation was raised £2 10s. to 
£19 10s. In some respects the galvanised sheet makers 
have been unfortunate, since at a time when the demand 
was at its height, they were unable to exercise their full 
productive capacity owing to the short supply of sheet 
bars. Latterly, there has been a considerable improve- 
ment in this direction, and probably the fact that they 
were in a position to secure larger supplies of raw material 
was another reason for reducing the price. With the 
exception of the quotation for India, which has been 
dropped from £22 5s. to £19 15s. c.i.f., for 24-G corrugated 
sheets in bundles, the export price has been retained 
unaltered, the general quotation being £18 15s. f.o.b., 
24-G basis, although certain markets are specially quoted 
for. The formation of the International Sheet Cartel 
materially altered the position in the overseas markets, 
since, to some extent, it put an end to the cut-throat 
competition which had been prevalent in the trade in 
this material. Recently, by arrangement, Continental 
galvanised sheet makers have been able to quote low 
prices for some export markets in order that they might 
fill their quota which had become considerably in arrears. 


The Pig Iron Market. 


The most interesting change that has occurred 
in the pig iron market during recent weeks, apart from the 
stabilisation of prices, is the easiness that has developed 
in the basic pig iron department. From being preoccupied 
with the possibility of a shortage of supplies in the spring, 
the steelmaking firms are now comfortably situated, as a 
result of foreign purchases by the British Iron and Steel 
Federation, and, in fact, some firms are inclined to be 
apprehensive that the supplies they are likely to have 
distributed to them will be in excess of their needs. This 
does not mean that their requirements are less, but that 
imports threaten to arrive more quickly than they can 
conveniently be absorbed. It is a difficulty that will 
probably adjust itself, but at the moment it is giving 
occasion for some thought, especially as very large quan- 
tites of scrap for use at the steel works are also arriving in 
this country. Estimates are freely made in the trade that 
the purchases of the central organisation on behalf of the 
industry exceed 1,000,000 tons of pig iron and 2,000,000 
tons of scrap. Large as these purchases are, they should 
be absorbed without difficulty if the rate of production at 
the steel works is maintained. Consumers of hematite 
and foundry iron are wondering if some of the furnaces now 
making basic will be turned to these qualities, but it must 
be remembered that the production of basic in this country 
is largely in the hands of concerns associated with steel 
works, and naturally they would prefer to use this material 
rather than imported pig iron. In the case of hematite, 
although the ore position is easier, the supplies received 
from Spain are still irregular, and the extent to which pro- 
duction of this quality can be expanded is uncertain. 
It seems doubtful if the output of foundry iron will be 
increased, since larger quantities are available for the 
market than at any time this year. The imports of foreign 
foundry, for which the Federation is not responsible, have 
been checked by the British makers’ loyalty rebate scheme, 
but consumers still have considerable quantities to receive 
against contracts. The only description which is in short 
supply is Cleveland foundry, and it would appear that for 
some time to come even local users will be obliged to rely 
to a great extent upon iron brought in from other districts. 
It is expected, however, that a furnace will be transferred 
from basic to foundry during the next few weeks, and this 
should relieve the situation. There is no difficulty in 
securing supplies of Midland foundry, but there is no par- 
ticular buying pressure noticeable in the market. Most 
consumers appear to have covered their requirements well 
into 1938, and are not disposed to buy far forward. The 
makers also seem comfortably situated, and to have dis- 
posed of the greater part of their production for the first 
quarter of next year. 


The Midlands and South Wales. 


The feature of the Midland steel market is the 
difficulty of placing orders for structural steel, and in this 
respect it is hard to see any alteration in the conditions 
that have existed for months. The amount of new busi- 
ness transacted is said to be less than the tonnages worked 
off, but this is not surprising as the makers have sufficient 
orders on their books to keep them employed for months, 
and users are not showing any great desire to commit 
themselves to purchases for delivery during the second 
half of the year. There has been a certain amount of 
inquiry and some consumers have bought against con- 





tracts they have recently secured in the hope that when the 
time comes it will be a case of “ first come, first served.” 
As a general rule, however, constructional firms are more 
concerned with obtaining plates, joists, and sections against 
existing contracts than with placing new business, except- 
ing in cases in which supplementary parcels are required 
for jobs they have in hand. Users in this situation have 
to search the market to find a supplier, although possibly 
this is less difficult than three or four months ago. A cir- 
cumstance that is helping to remove some of the discontent 
felt amongst the smaller class of users is that stockholders 
are now receiving better supplies of bars and sections. The 
demand for billets continues to be in excess of the supply, 
and as a consequence there is still a severe stringency in 
the market for small bars and sections and for reinforcing 
bars. It is claimed that supplies of the latter material are 
becoming easier, but it seems to be a gradual process, 
and buyers complain that although the official price is 
£12 5s. d.d., it is by no means easy to buy at this figure. 
For export quotations up to £14 10s. have been reported. 
There seems to be no shortage of sheet bars now, and this 
has created freer conditions in the sheet market. The 
export demand, however, shows few signs of reviving, and 
it remains to be seen if the home trade will be stimulated 
by the price reduction just announced. Although colliery 
managements complain of the delays in the delivery of 
rails and arches, there seems to be a halt in business, 
probably because it is expected that new prices for this 
material will be published shortly. In South Wales the 
most noticeable development has been the decline in the 
demand for tin-plate and sheets. Operations at the tin- 
plate mills have dropped to just under 74 per cent. of 
capacity and the sales have been about two-thirds of the 
production. Since these figures were issued, however, the 
leading tin-plate interest has secured an order for 14 million 
boxes from Canada for delivery over next year. There is 
still a substantial demand for billets and the heavy steel 
works are hard pushed to satisfy the delivery requirements 
of their customers. 


Scotland and the North. 


New shipbuilding orders which have been placed 
on the Clyde and with Belfast yards will give a fresh 
impetus to the demand for steel materials. For a number 
of weeks the output of the steel works has been in excess 
of the amount of new business received, largely because 
of the lull in the placing of fresh orders for ships. The 
steel makers were not at any time perturbed by the 
decline, since their books were already congested with 
orders which could not be completed until after the end 
of the first quarter of next year. The locomotive builders 
have recently received important orders, including one for 
forty-four locomotives for South Africa, so that the 
Scottish steel works are not likely to experience any 
relief from the pressure which has been exerted by con- 
sumers to obtain material over the greater part of this 
year. Recently some headway has been made in reducing 
the arrears of deliveries, but there is still a lot of leeway 
to be made up. The re-rollers have well-filled order books 
and lately have been receiving better supplies of semi- 
finished steel, but not sufficient to meet their full require- 
ments. The sheet works are not well off for orders, but 
the reduction in the home trade price of galvanised 
sheets may result in consumers taking more interest 
in the market. In the Lancashire district, so far as new 
transactions are concerned, the volume of business has 
been rather disappointing. Practically all sections 
of the consuming trade, however, are busily employed, 
and if they are not placing much business for far forward 
delivery are pressing to obtain material against existing 
contracts and are eagerly searching the market for 
prompt parcels of steel needed for work in hand. There 
is still a strong demand for plates which remains partly 
unsatisfied. The Lancashire bar iron makers have a good 
tonnage of work on their books, but business has been 
held in suspense in this department pending the announce- 
ment regarding prices for 1938. It is not expected, 
however, that any change will be made, although 
the increase in the price of forge iron has put the makers 
in a somewhat difficult position. There is an active 
demand for bright drawn steel bars at the current rate 
of £17 15s. basis, and the impression now prevails that the 
makers will stabilise this price until the end of June. 
In the Barrow district the mills are working at capacity, 
and it is extremely difficult to place orders for execution 
in less than four or five months. 


Current Business. 


A refinery to produce white spirit and other 
oils for industrial use has been opened by the Anglo- 
American Oil Company, Ltd., at Ellesmere Port. The 
Blythswood Shipbuilding Company, Ltd., Scotstoun, 
has obtained a contract for a motor tanker of 13,500 tons 
for a Continental company. An order for forty-four 
locomotives for South Africa has been obtained by the 
North British Locomotive Company, Ltd. The Union- 
Castle Mail Steamship Company, Ltd., has placed an 
order with Harland and Wolff, Ltd., Belfast, for two 
refrigerated cargo motorships. A reserve coal silo capable 
of storing 16,000 tons of coal, with a dragline scraper 
equipment, is to be constructed by the Fulham Borough 
Council Electricity Committee. Cold rolling plant for 
the continuous sheet mill which is being erected by John 
Summers and Sons, Ltd., at Shotton, is to be supplied 
by Lamberton and Co., Ltd., Coatbridge. The liner 
‘* Lutecia ’’ (14,000 tons) has been purchased for breaking 
up by the Hughes, Bolckow Shipbreaking Company, 
Ltd., Blyth. Operations at the new steel works at Jarrow 
are to be started almost immediately on the production 
of refined steel. It is stated that only 10 per cent. of the 
iron and steel output of Dorman, Long and Co., Ltd., 
Middlesbrough, was absorbed by the Government’s 
rearmament programme last year. The United States 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


liner “‘ Leviathan” is stated to have been sold to Thos. - 
W. Ward, Ltd., Sheffield, and Metal Industries Ltd., 
Rosyth, for breaking up. The purchase price is stated 
to have been about £160,000. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—South Africa, Durban Corporation : 
Bitumen lined or unlined steel pipes, 18in. by 30in. in 
diameter, together with bends and couplings; one 30in. 
and one 42in. circular sluice gate with non-rising screwed 
spindle with nut, and flat back; alternative quotations 
are required for cast iron pipes (Town Clerk, Durban, 
December 24th). New Zealand Posts and Telegraphs 
Department ; 10 miles of stranded galvanised steel wire 
(February 10th, 1938). Victoria, State Electricity Com- 
mission:  Triple-braided, hard-drawn copper aerial 
cable for the period of twelve months (Melbourne, January 
llth, 1938). New Zealand Public Works Department : 
Endless rope haulage unit, mounted on a combined bed- 
plate, to have a rope speed of 1? miles per hour, and to 
be driven by a 75 H.P. motor, together with remote 
control, switchgear, reduction gear, gear guards, hand 
rails, &c. (Wellington, January 4th, 1938). South 
African Railways and Harbours: Sixteen 4000-gallon 
and four 6000-gallon capacity steel parachute water 
tanks, complete with all necessary fittings (Johannesburg, 
January 3rd, 1938). 


Copper and Tin. 


The electrolytic copper market seems to be 
shaking off some of the pessimism which has affected 
it for so many weeks, and consumers have shown a con- 
siderable amount of interest in the metal. Buying has 
been of a general character and no particular feature 
has developed. In America fresh irregularity in prices 
has been noticeable, but this does not appear to have 
greatly influenced the European market. The primary 
producers have dropped their quotation 10-50c., but the 
quotations of the customs smelters have fluctuated 
between lOc. and 10-30c. Anticipation that the statistics 
for November will be unfavourable has had something 
to do with the shakiness of the American price, since 
rumours to this effect have acted as a deterrent to indus- 
trial buying. The view is held in this country that the 
big American producers are playing a losing game in 
trying to maintain their quotation at 10-50c., and it is 
suggested that their best policy would be to reduce their 
quotation to below European parity. Those who advocate 
this policy believe that such a price reduction would 
stimulate the demand and enable the makers gradually 
to increase their quotations. It is suggested, however. 
that this might necessitate a cut to 9$c. The improve- 
ment in sentiment in the copper market has been shown 
by the comparative firmness which has ruled in the 
London standard market. Probably this change is due 
to reports that the producers are considering a further 
cut in production. The present rate of output is fixed 
at 105 per cent. of standard, but it only came into opera- 
tion on December Ist.... The tin market has shown 
signs of developing a stronger: tendency, but the move- 
ments have been so erratic for the last week or two that 
confidence is a long way from being restored. Usually. 
at this time of the year, the industrial demand for tin 
recedes a little, and this tendency is now in evidence. 
To a greater extent it may be attributed to the reluctance 
on the part of consumers to enter into fresh commit- 
ments at the end of the year and to stocktaking opera- 
tions. A meeting of the International Tin Committee 
is to be held on December 10th, and the possibility is 
being discussed of a curtailment of output being put 
into force. The visible supply at the end of November 
totalled 10,067 tons, and showed a reduction of 354 tons 
compared with the supply at the end of October. 


Lead and Spelter. 


Lead prices have shown a distinctly firmer 
tendency of late, and this has given rise to hopes that the 
long sequence of weak markets has at length passed. 
It would certainly seem that the London Metal Exchange 
is less affected by spasmodic rumours regarding American 
stock markets than was the case a week or two ago. On 
occasions the producers have been free sellers, but for 
the most part the offerings have been well absorbed 
and there does not seem to be any important surplus of 
metal to weigh upon the market. The arrivals this month 
are not expected to be heavy, and it is understood that 
shipments of Mexican lead which were coming to this 
country have been diverted to the Continent. The 
European demand appears to be quite good and, in fact, 
has a tendency to expand. The American statistics 
show that the world production increased during October, 
the total for that month including an estimate for Spain 
being 166,153 tons, compared with 159,032 tons for 
September. For the ten months ending October 31st 
the output is given as 1,554,534 tons.... The improve- 
ment in sentiment in the metal markets generally has 
spread to spelter, and prices have shown a marked inclina- 
tion to harden. The industrial demand also has improved, 
but the requirements of the galvanisers are still somewhat 
less than normal, although it is hoped that the reduction 
in the home trade price of galvanised sheets after January 
lst may stimulate the demand for that product and 
thereby increase the call for spelter. In America the 
situation is very different from that existing a short time 
ago, and there seems to be more metal available for the 
market there than is required. A further reduction has 
been made in the price. bringing the quotation to dc. 
East St. Louis. According to American statistics the 
world’s production of spelter, including Spain, in October 
was 162,322 tons, compared with 151,357 tons in Septem- 
ber. This rise in output was not unexpected, and it is 
anticipated that the figures for December will show an 
increase. The statistics give the world’s production for 





the ten months ending October 31st as 1,530,680 tons. 
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Makers’ official home trade prices, per ton, delivered alias Stations. 


Current Prices for Metals and Fuels. 


‘iii as well as Sections and Plates are now subject to a rebate of 15s. to home users 





purchasing only from associated British Steelmakers. 





PIG IRON. STEEL (continued). 
Home. Export. Home. Export. 
Foundry home prices except for Scotland less rebate of 5/-. GLascow anp Districr— £ s, d. £ 6. d. 
(D/d Teesside Area.) Angles Sabiet bs -bave: teks i 0 6 awed 10 12 . 
it Mieeias: Sar ras Tees... ae Peer ooay | ee ou. oa ll - 6 
Hematite Mixed Nos. ... 6 2 6*... — pe en, See . . Ate tho . 
Se No. 1 Aas Sad Cheninide:: ais ee CR ee 10 17 6 
Ceenidinia =. Rounds, Sin. se BSS | Cl is. eerste ll 12 6 
No. 1 ke 5 8 6 6 26 * under 3in. sve BAR OP ties: lene 11 0 0 
. : eae Flats, 5in. and under ... 11 18 0%... ... ll oO 0 
No. 3 G.M.B. we a. 60 0 B : z : 
MTB 5 5 0 519 0 Plates, tin. (basis) ... 11 8 0 ll oO 0 
y 7 3 MR ist ice! RE s® cs ll 5 O 
Basic 5 0 0 — : 
oo Rr fe cae RR Sieg, 11 10 0 
MIDLANDS— Ba. ck RE Orit: 1115 0 
Staffs-— (Delivered to Black Country Station) Un. jin. to and hack 
North Staffs Foundry ... 5 11 0... : =e 6 Ib. per sq. ft. (8-G)... 12 10 0... 12 10 0 
"oe eas 5 6 Of... = Boiler Plates, jin... ... 1118 0... ... 12 2 6 
Basic be S- 6. 8; — - - f ¥ 
Sourh WaLes AREA— £. a. d. £ s. d. 
Northampton— ; eee 
Foundry No. 3 Te wor ee me Anges . a 0 7 . 10 12 6 
Forge 5 3 6t... er Tees... ite beat Re ate RS PO el ae 11 12 6 
P Ee ar ierte: 5 Hil on! Heal 10 12 6 
Derbyshire— ¥ : 
a u ST SE aera : ay ol peapensalil 10 17 6 
No. 3 Foundry SA @-..: — e : » 
Forge 5 + oh... = Rounds, 3in.andup_ ... 12 0 6... 11 12 6 
; o a, rere: © ee. Set emer lt 0 0 
ScoTLAnD— Flats, 5in. and under* ... 11 18 0... ... ll 0 0 
Hematite, f.o.t. furnaces 6 3 0*. — Plates, jin. (basis) ... 1110 6... ... ll 0 0 
No. 1 Foundry, ditto 6 0 6 — a Boi ay <b * 2. AS OES... 19 RE ll 5 6 
No. 3 Foundry. ditto ... 5 18 0 = BS Cac «artnet: SE IQUmgr gs 91't, 1110 0 
Basic, d/d 5 7 6... a fiat? es « ae ae 1115 0 
N.W. Coast— 6 3 0*d/d Glasgow Un. in. to a: ad 
Hematite Mixed Nos. | 6 8 6*,, Sheffield 6 lb. per sq. ft. (8-G)... 12 10 0... ... 12 2 6 
© 10): haaer afer patent 6 14 2h her after Dec. IRELAND—¥.0.Q. BELFAstT. Rest or IRELAND. 
( gher _— Dec. 31st. Bekok rere 
ee “5 ME Sn. ea ese cee RR EO pee ee ll 8 0 
MANUFACTURED TRON. Se gees aS Lie 12 8 0 
Home. Export. CME. 2S ae.” RR Ete 1115 6 
Lancs AND YORKS— 2s. & 2 ad, SF er: ce | oT ee 11 13 0 
Crown Bars Ae 5 @... — Rounds, 3in.andup ... 12 5 6... ... is: § 0 
Best Bars -1B15 0. under 3in.* ... 1016 0... ... 10 16 0 
MIpDLANDsS— Pintes, 2. (teas) -.... 13 13° 0.335 <3. 11.15 6 
Crown Bars aie 7) oe oy oe ak a eee eee, EY Se eseaeeas 12 0 6 
Marked Bars (Staffs) - 28 15 0. oes a ee ee ee eae 12 6&6 6 
No. 3 Quality a Al eee ee TS i a iin. .. ar: a}. a emanate 1210 0 
No. 4 Quality ae Ss «6. an Un. #in. to sie ‘nel. a! ie Se pe ie 13 56 6 
ceri im * Rounds and Flats tested quality ; U ntested 9/- less. 
Crown Bars a 0. 13 5 0 OTHER STEEL MATERIALS. 
Best... -4 56 0 13 15 0 Home. Export. 
N.E. Coast— Sheets. £ s. d. £ »s. d. 
icicle me if 2 oe © 13 5 0 11-G. to 12-G.,d/d... 1415 0... ...f.0.b. 1410 0 
Best Bars 2. ee 13.15 0 13-G., AM HP 6 5 ER AERO 16 
Double Best SR ee BS yo oe 14-G. to 20-G., d/d oe a ee .fio.b. 1415 0 
a e : sate ead 21-G. to 24-G.,d/d... 15 15 0... ...f.ob. 15 0 0 
NORTHERN IRELAND AND FREE StTaTE— ai ani ' . 
Crown Bar, f£0.q.... ... 13 17 6 ... a 25-G. and 26-G., d/d os 1610 0. ..f.o.b. 15.15 0 
South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
eee cele Pe ARAL fee) s ae Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
STEEL. The above home trade sheet prices are for 4-ton lots and over ; 
Home. Export. | 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
LONDON AND THE SouTH— £ s. d. £ 8. d.| to 10 cwt., £2 per ton extra. 
Pe | rem | a re 10 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
See mee S| Le ie i 11 12 6 Home. £ s. d. 
ce ee ean ny he ie 10 12 6 4-ton lots and up T19 10 0 
Channels... ... =e: Shy Be Oo; 10 17 6 2-ton to 4-ton lots T19 17 
Rounds, in. enal's igs << a 1112 6 Under 2 tons T21 2 6 
under 3in.* ... 12 0 6.. 12 5 0 Export ; India, £19 15s. ce. if; Seni Aine. £18 15s. f.o.b., 
Flats, under 5in.* A 12 5 0 plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b.; 
Plates, jin. (basis) ... 11 13 0. ll 0 0 Irish Free State, £19 10s. f.0.q.; General, £18 15s. f.o.b. 
a fin. ... | ear SS; ll 5 0 24-G Basis for all Gauges. T£1 less after Jan Ist. 
At Fee ea. 11 10 | Tinplates. 
et fsin. . hee eS 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/6 
Un. jin. to — ‘led Tinplate Bars, d/d Welsh Works, £7 15s. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 12 10 0©| Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra; less 
Boiler Plates, in. ee 13.2.0 than 35 tons, 10/— extra. £ 8s. d. 
Nortu-East Coast— Som 2. £ d. Soft (up to 0-25% C.), untested ... 717 6 
Angles ll O 6... 10 12 6 ” tested 8 7 6 
Msesic.- ais dss) Se. Se SE OB 1110 0 Basic (0- 33% to 0-41% C.) Sea ees: Seca | ae 
Suite Ge eee 10 12 6 » Medium (0-42 to 0-60%C.) ... ... .. 9 2 6 
Channds 20 5 ee Oe 1017 6 » Hard (0-61% to 0:85% C.) 912 6 
Rounds, 3in. iol eee: ame hee 11 12 6 » (0°86% to 0-99% C.) 10 2 6 
»  under3in.* ... 11 18 0.. 11 0 0 » (over 0-99% C.) 10 12 6 
Plates, jin. (basis) ... 11 8 O.. ll 0 0 Rails, Heavy, 500-ton lots, f.o.t, 10 2 6 
lth «605. can. tome: BR AE Dk ll 5 0 » Light, f.o.t.... $:2: 4 
Bie: ao ARE aE: abs 11 10 0 3 . eae} SED aL Ts af 
ae a Aeron? Oe Oe 1115 0 FERRO ALLOYS. 
Un. in. to and inel. Tungsten Metal Powder... 9/6 per lb.; 8/7} forward 
6 Ib. per sq. ft. (8-G) ... 12 10 0 12 10 0| Ferro Tungsten . 9/3 per lb.; 8/6 forward 
Boiler Plates, jin. ~ etree: 8. 12 2-0 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DistTRICT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£ s. d. £ s. d. * ”» 6 p.c. to 8 p.c. . £24 0 0 7/6 
Anmlee ase sed, cosines BE BO Bie 10 12 6 *» s 8 p.c. to 10 p.c. . £24 0 0 7/6 
ROS see! cee se. ae AS: ss 1112 6 Pe * Max.2p.c.carbon £36 0 0 11/- 
ee 35 ib Se Ot 10 12 6 ” * »  ILp.c.carbon £38 5 0 11/- 
Cet: 3. 2 Ss 6. 1017 6 ” * »  0-50p.c.carbon £41 0 0 12/- 
Rounds, 3in. andup_ ... 12°0 6.. 11 12 6 »,  @arbon-free ... 1/— yar lb. 
” under 3in.* iz 16 @ .. i ee Metallic Cheadle. . 2/5 per Ib. 
Flats, 5in. and under* te) ae 11 0 0] Ferro Manganese EG 76 p.c. £18 15 0 home 
Plates, jin. (basis) ... 1110 6. 1 0:2 » Silicon, 45 p.c. to 50 p.c. ... £12 0 Oseale 5/- p.u. 
oo PMs: ses) aoe) ops AE ABB: il. $i:@ ” » 75 pc. --» «++ £17 0 Oscale 6/- p.u. 
ve Oi ce ee be Pe 1110 0 » Vanadium ... 12/8 per Ib. 
ee iat ae .-12 6 6 1115 0 » Molybdenum ... 4/9 per lb.; 5/- forward 
Un. fin. to and pry » Titanium (carbon- free) . 9d. per lb. 
6 Ib. per sq. ft. (8-G)... 12 10 0. 2 10 0] Nickel (per ton) --- £185 to £190 per ton. 
Boiler Plates, jin. min | fie ae ee 2 2 6] Cobalt 3 . 8/6 to 8/9 per Ib. 





NON-FERROUS METALS. 


(Official Prices, December 8th.) 


CopreR— 
Cash ... £40 5 
Three months ... £40 


Oto £40 6 3 
8 Vto £40 10 0 


Electrolytic £44 10 Oto £46 10 0 
Best Selected i ” Bir- 
mingham jest vewnatnons £45 5 O 
Sheets, Hot Rolled £76 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home, Export. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 11}d. 
»  Brazed 134d. 134d. 
Tin— 
Cash ... £194 15 Oto £195 5 O 


Three months ... . £193 15 
SPELTER— 
Cash .. £15 lw 


Three months ... 


0 to 
£15 15 Uto 


Oto £194 0 0 


£15 12 6 
£15 16 3 


L¥ap—- 
Cash ... £16 2 6to £16 3 9 
Three months ... £16 3 9to £16 5 UO 


Aluminium Ingots (British) ... 


FUELS. 
SCOTLAND. 
LANARKSHIRE 
(f.0.b. Grangemouth)— 

Navigation Unscreened 

Hamilton Ell 

Splints 
AyYRSHIRE— 


(f.0.b. Ports)—Steam ... 


FirEsHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam ... : vat 
Unscreened Navigation 

LorH1ans— 

(f.0.b. Leith)—-Hartley Prime.. 

Secondary Steam .. 


ENGLAND. 
Sours Yorksurre, Hutt— 
B.S8.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE- 


£100 to £105 


Export. 
20/- to 20/6 


o 
~~ 


20/- to 21 
20/- to 20/6 


19/- 
17/6 to 18, 


22/6 to 23/- 
20/6 to 21/- 





Inland consumption : 





Steam Coals : 
Large Ordinary 


FUEL OIL. 


contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Blyth Best 19/— to 20/- 
» Second... - 18/6 to 19 
» Best Small ... 18/6 to 19 
Unscreened 18/- to 19/- 
DurHAM— 
Best Gas... 22/6 
Foundry Coke 40/- to 47/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/- to 29/6 ~~ 
South Yorkshire . 25/6 to 27/6 — 
Seconds ... 0... 0... ve. . 23> to 24f - 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25/- 
Best Seconds 25/- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/- to 19/6 
Cargo Smalls ... 18/- to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26 /- 
SwansEA— 
Anthracite Coals :. 
Best Large : } 38/- to 41/- 
Machine-made Cobbles_ 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 27/6 to 35/- 
Peas Was: non 25/- to 28/6 
Rubbly Culm... 15/— to 16/9 


20/- to 25/- 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Arbitration Failures. 


THE system of compulsory arbitration elaborated 
by the Government with the aid of the Confédération 
Générale du Travail would probably have worked satis- 
factorily if the unions accepted without reservation awards 
unfavourable to them and if those awards invariably 
took into account the economic aspects of the subjects 
in dispute. Employers did not believe in the successful 
working of compulsory arbitration. While it has tempo- 
rarily settled most disputes it has not suppressed agitation 
or put an end to strikes. The trouble at the moment is 
the tension of the labour mind over the right of employers 
to dismiss men, particularly shop delegates, for 
breaches of discipline, or for interfering with the normal 
working of the shop. The collective contract clearly 
defines the function of the delegate. or shop steward, but 
the C.G.T. unions aim at securing election of their own 
political delegates, who order strikes and occupations 
for infractions of unrecognised principles which the 
unions are fighting hard to impose on employers. Nearly 
all the recent strikes have been for the reinstatement of 
discharged men. The law declares that the arbitration 
machinery is only applicable to the settlement of collective 
grievances, and when a man feels that he has been unjustly 
dealt with by his employer he can go before the Conseil 
des Prud’hommes, which is a civil court, at which 
employers and labour are both represented, for dealing 
with such cases. The unions take the stand that their 
delegates cannot be removed by employers. They will 
not accept the judgment of a court on mere grounds of 
equity and legal rights, but insist on arbitration which 
has hitherto resulted in a compromise and has nearly 
always left some advantage to the men. In the case of 
a strike for the reinstatement of two men who are not 
delegates, which has lasted for more than six weeks at 
a factory at Clermont-Ferrand, the arbitrator declared 
that the matter in dispute must be referred to the Conseil 
des Prud’hommes. This award has been rejected by 
the union. Labour appears unable to understand the 
true nature of arbitration, which it initiated with a par- 
ticular object in view and which provides no means of 
ensuring a compulsory acceptance of awards. 


Merchant Shipping. 


The annual reports of two shipping companies 
bring into relief the handicap that has been imposed 
on French merchant shipping by the social reforms. 
During the five years preceding June of last year the 
Compagnie Générale Transatlantique had pursued a 
policy of retrenchment and economy that appeared likely 
to start it on a profit-making period when the new 
load of financial charges and the inflation of internal 
prices resulting from the social reforms put an end, for 
the time being, to any hope of completing the task of 
adjusting the financial balance. With a recovery in 
international shipping and higher freights the outlook 
was encouraging and the company was benefiting there- 
from, but now the report states that no improvement 
can be expected so long as the present difficulties exist 
with increasing costs to shipping and periodical demands 
for increased wages. The other company is the Compagnie 
de Navigation Fraissinet of Marseilles, which, a few 
months ago, celebrated its centenary, and the report 
deals largely with the social disturbances in the shipping 
industry. The crews, it is stated, recognise no authority 
but that of their unions, and arbitration awards for 
the settlement of disputes are made under conditions 
that are not altogether in harmony with the law. The 
forty hours’ week is an additional heavy handicap, 
and if higher wages are a consequence of franc devaluations 
and advancing internal prices there is nothing to excuse 
a falling off in the amount of work done and the declining 
professional value of some categories of seamen which, 
the report states, constitutes a serious threat to the French 
shipping industry. 


North Atlantic Air Service. 


The Compagnie Générale Transatlantique explains 
its association with Air France in organising an air service 
across the North Atlantic by the value of its experience 
of that route and of what it can do in conjunction 
with the National Meteorological Office to ensure the 
safety of aircraft. The State has an interest in both 
companies and was responsible for the formation of the 
Air France Transatlantique Company. It made over the 
disused convict ship ‘‘Carimaré’’ to the Compagnie 
Générale Transatlantique to be transformed into a 
meteorological ship with the assistance of the Meteoro- 
logical Office. The ship has returned to Havre after three 
months’ observations between the Azores and the 
Bermudas, during which time it has proved its value as a 
means of communicating to aircraft atmospheric condi- 
tions to a height of 6 miles and more. With the aid of 
weather information from ships passing in the zones in 
which the ship operated the daily average weather condi- 
tions were charted over a rectangie within latitudes 
36° and 40° N. and longitudes 39° and 45° W. of Green- 
wich. Forty balloons registered temperatures and 
humidity at altitudes of more than 6 miles and eighteen 
at more than 9 miles. More than 200 balloons registered 
wind directions and velocities at different altitudes. All 
these data were communicated daily to the meteorological 
services as well as to aircraft. Little is known of the 
intentions of the French Government with regard to 
experimental flights, for these will depend upon the issue 
of negotiations now in progress fcr intermediate 
fuelling stations, and if they fail the only solution will 
be direct flights between France and New York. The 
recent flight of the ‘‘ Lieutenant-de-Vaisseau-Paris ” 
from France to Buenos Aires in less than fifty-three hours 
indicates that the direct flight scheme offers good 
possibilities in conjunction with the services of the 
meteorological ship in mid-Atlantic, and it is proposed 
to undertake such flights next year, to be followed in 
1939 by flights with an improved seaplane of the same 


type. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the idgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


473,628. April 18th, 1936.—At1r-cooLED CyLinpERs, United 
Aircraft Corporation, 400, South Main-street, East Hart- 
ford, Connecticut, U.S.A. 

This invention aims at producing a parallel bore of the cylinder 
in working, although the head is naturally hotter and expands 
more than the main part of the bore. The cylinder is made of 
steel and is serewed at the top. The bore is ground truly parallel. 
On to it there is serewed and shrunk a head of aluminium alloy. 
The result is that the upper part of the bore is compressed and 
slightly tapered when cold. In working conditions, however, 
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the greater expansion at the top brings the bore parallel. The 
upper portion or head of the piston must, of course, be shaped 
to fit into the choked portion of the cylinder bore when the 
engine is operated cold, as during the starting and warming up 
period. It has been found, however, in actual tests that the 
piston head expands at substantially the same rate as the 
cylinder head as the engine warms up, so that when the engine 
has reached its normal operating temperature and the cylinder 
bore has become substantially straight the piston head will have 
also expanded to take up any undue slack and preserve the 
working fit between the relatively movable parts.—October 
18th, 1937. 


SWITCHGEAR. 
: N°473,603 
473,603. April 15th, 1936.— é 
Mercury Tvuse SwitcHEs, Z 


A. F. Burgess, 10, New-court, 
Lincoln's Inn, London, W.C.2. 
In this switch provision is made 

to prevent the surface of the 
mercury becoming contaminated | 
so that it gets sluggish in action. 
The two lead-in wires A and ; 
B are sealed into the boro-silicate O-ay 
glass envelope C. The wire A is 
insulated from the mercury D CE 
by the glass tube E and is bent ; 
over just above the level of the FAY 
mercury at F. Contact is made 
and broken by the displacement 
of the mercury by the tubular 
armature G, which is restrained 
by the spring H. The displacer 
is comprised of two sleeves J of 
quartz glass, and K of Swedish 
iron, which are guided in the 
envelope by rings L_ of soft 
annealed crucible steel. The speci- 
fication gives the dimensions of 
such a switch, but does not 
mention its capacity or the mag- 
netic means for operating it. 
October 15th, 1937. 





ELECTRICAL APPLIANCES. 


473,606. April 15th, 1936.—ELecrropEs For Etecrric Dis- 
CHARGE Devices, The British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2, and H. 
de Boyne Knight, 108, Eastlands-road, Rugby. 

This invention relates to electric discharge devices, and more 
particularly to electrodes for starting such devices. Discharges 
may sometimes be started in an electric discharge tube by 
suitably timed voltage impulses applied to a starting band 
associated with, but insulated from, one electrode. Such a device 
is shown in Fig. 1, in which A is @ glass envelope enclosing an 
anode B and a cathode C shown as @ mercury poo! filled only 
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with vapour or inert gas at a requisite pressure. A and B are 
connected through leads E and F to an electrie circuit con- 
taining a voltage source, generally alternating. When B is 
positive with respect to C, a discharge can pass between them 
if suitable ionisation is present in the tube. On the outside of 
the glass envelope, in close proximity to the cathode surface, is 
fitted a starting band of conducting material D. When voltage 
impulses are applied between D and C by means of the impulse 
generator G, ionisation is produced within the tube, and may be 
sufficient to enable the pa to pass between B and C. 
Tt will be observed that the voltage impulse is impressed across 





the insulation, in this case a part of the envelope of the discharge 
tube, between conductors C and D. Repeated applications of 
this impulse may in the course of time bring about such con- 
ditions of stress as to fracture the insulation, thus producing x 
leak in the envelope, rendering the discharge tube useless. 
According to the present invention, the insulation across 
which the starting voltage impulses is impressed is not part of 
the envelope of the discharge tube, but is so situated that it 
will not damage the envelope even if fractured. Fig. 2 illustrates 
one method of carrying out this invention. In this figure, G is 
a portion of the envelope which may be all of insulating material, 
or partly, or even almost wholly of metal. J is the mereury 
pool cathode, and K the cathode connection. A tube L of glass 
or other insulating material, through which passes a lead M, 
dips into the mercury. At least a portion N at the lower end of 
L is sealed off at both ends, and is preferably sealed off under 
vacuum. ©O denotes the sealed partition between N and the 
main tube L. The starting electrode P is situated inside the 
sealed off portion of the tube L. P may conveniently be a band 
of conducting material, painted or sprayed on to the inside wall 
of N, or metal ribbon held mechanically in close contact with the 
wall of N and connected to the conductor M. It is preferably so 
fitted as to extend above and below the surface of the mercury.— 
October 15th, 1937. 


474,394. April 30th, 1936.—SreaLinec oF MetaL WIRES INTO 
VirrEous ENvELopres, Siemens Electric Lamps and 
Supplies, Ltd., Caxton House, Tothill-street, Westminster, 
London, 8.W.1, and J. N. Aldington, of Siemens 
Electric Lamps and Supplies, Ltd., Dock-road. Preston, 
Lancashire. 

This invention relates to the sealing of metal wires into 
vitreous envelopes. It is especially applicable to the sealing of 
leading-in wires into the quartz container of an electric dis- 
charge lamp. With wires of molybdenum and tungsten, it is 
necessary that they should be of very small diameter, say, less 
than 0-015 mm., or in the form of narrow ribbon of a like thick- 
ness in order that a satisfactory gas and vacuum-tight seal 
with quartz under varying temperature conditions may be 
effected. Such thin wires or ribbons suffer from disadvantages 
in that they possess little mechanical strength and limit the 
current that may be fed to the lamp. In the present invention 
a leading-in wire of considerably larger diameter than that 
above referred to is employed and this is flattened over a short 
portion of its length until it attains a thinness suitable for 
sealing into a quartz envelope. This portion may have a con- 
siderable width in comparison with its thickness. The thick- 
ness may be further reduced, after the flattening process, by 
an erosion process. The wire, with its short, flat, thin portion, 
is then inserted into a constricted portion of a quartz tube and 
the tube is thoroughly exhausted. Whilst the tube is still 
connected to the vacuum pump that portion of the tube sur- 
rounding the wire is heated to raise the wire to a high tempera- 
ture for driving off occluded gas. The tube surrounding the 
flattened portion of the wire is then heated by a blow-pipe 
until it collapses on to the flattened surface and thereby pro- 
duces an hermetic seal which will be satisfactory under extreme * 
temperature gradients. A satisfactory seal may be made in 
this way of a molybdenum wire 0-3 mm. diameter in a quartz 
tube. The wire may be flattened over a length of 1mm. to 
3 mm. until it is reduced in thickness to about 0-05 mm., when 
it will possess a width of about 1 mm. tapering off at each end 
towards the round wire. It may then be immersed in an acid 
bath to reduce its thickness still further. Such a bath may 
comprise a mixture of 4 parts nitric acid, 1 part sulphuric acid. 
and | part water. This immersion may, in about five seconds, 
reduce the thickness of the flat portion to about 0-025 mm., 
but the wire would-not be attacked at anything like this rate.— 
November Ist, 1937. 


AERONAUTICS. 
473,601. April 14th, 1936.—MvLtIPLe Drive FoR AIRCRarT, 
Menaseo Manufacturing Company, 6718, McKinley- 


avenue, Los Angeles, California, U.S.A. 
This specification states that aeroplane engines are more liable 
to failure than are aero propellers, and that the unbalanced trac- 
tive effect produced in a multi-engined aircraft when one of its 
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engines goes out of action may cause an accident. As a con- 
sequence the inventors use only one central air screw A and drive 
it by means of gearing B B from two or more motors CC. In 
each gear there is interposed a free-wheel device D, which 
obviates the driving of a disabled motor while the other 
remains in operation.— October 14th, 1937. 





LOCOMOTIVES. 
473,617. April 16th, 1936.—WeEtpine Stay Botts 1n FireE- 
BOXES, E. Popp, 4, Bn itrasse, lingen, near 


Bremen, Germany. 


This invention is concerned with welding the copper stay 
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bolts of copper iocomotive fire-boxes to make them water-tight. 
It is pointed out that by using ordinary methods severe stresses 
are set up in the bolts on account of the expansion of the plate 





674 


THE ENGINEER 





Dec. 10, 1937 








under the influence of the heat of the blow-pipe. The inventor 
consequently first welds the wrapper plate A to the tube plate B 
and front plate C at DD. He then welds the heads of the stay 
bolts successively, as indicated by the arrow E.—October 18th, 
1937 


BUILDING. 
473,634. October 18th, 1936.—HoLtLtow Concrerre BLockKs, 
C. B. Mathews, Lobs Wood, Middleton, Ilkley, Yorks.; 


and J. G. Ambrose, “ Oak Trees,” Clare-hill, Esher, Surrey. 
Hollow concrete blocks are made by inserting in the mould an 
inflatable rubber core. After it has served its purpose the core 
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is deflated and drawn through an opening in the end of the 
block. In order to protect the core from contact with the con- 
crete and to make it easier to withdraw it, it is wrapped in 
paper. The paper is left in the cavity. Several alternative 
methods of wrapping are illustrated.—October 18th. 1937. 


WATER POWER. 


473,605. April 15th, 1936.—THe TREATMENT oF Borer FEED, 
Sulzer Fréres Société Anonyme, Winterthur, Switzerland. 

This invention is concerned with the use of alkaline water for 

teeding boilers. It is said that with the usual methods of 

.neutralisation ** spitting ” (we presume priming) occurs in the 

boiler, so the inventors add sodium bisulphite (NaHSO,) to 

the feed, so as to produce neutral sodium sulphite (Na,SO,) in 
accordance with the equation 

Na,CO,-+ 2 NaHSO,= 2 Na,SO, +CO,+H,0. 











he neutral sodium sulphite absorbs the oxygen, which is 
N°473,605 
liable to cause corrosion. Thus, 2 Na,SO,;+0O,=2 Na,SO,. 


The sodium sulphate (Na,SO,) produced acts as a safeguard 
against “lye breaking.”’ The feed water is supplied through a 
feed pipe A to a tank B and drawn therefrom by a pump C, 
which supplies the feed water through a pipe D to the steam 
generator E. The condensate is returned to the tank B through 
a pipe F. Sodium bisulphite (NaHSO,) is added to the feed water 
through a branch pipe G, whereby the sodium bisulphite is 
thoroughly mixed with the “crude ” or chemically impurified 
feed water before it reaches the generator.—October Lith, 1937. 


MISCELLANEOUS. 
473,646. April 9th, 1936.—An INsecr ELEcTROcCUTING DEVICE, 
The National Electric Screen Corporation, 25, North 


Peoria-street, Chicago, Illinois, U.S.A. 

This invention will chiefly interest engineers resident in 
tropical countries, A claim is made for (1) a screen struc- 
ture for electrocuting insects in which two series of 
alternating self-supporting electrocuting bars are rigidly 
mounted with such spacing of the bars as to kill the insect 
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when two bars of opposite polarity are touched simultaneously 
by the insect. Included are laterally spaced headers to which two 
groups of bars are secured, and means for rigidly supporting 
the headers, whereby the entire screen is produced in the form of 
a self-contained rigid unit adapted to be combined with an 
opening to be screened. The illustrations show a completed 
screen and one of the headers to which the alternate bars are 
attached.——October 11th, 1937. 
473,613. April 16th, 1936.—GrirpERs or T or I Section, 
H. Jaklin, Piaristengasse 12, Vienna VIII, Austria. 

In the case of light structures, particularly in the case of 
frames for aircrafts or vehicles running on rails, beams or 
girders of T, I, or IT section are employed, in which the flanges 





and webs are formed of metal bands and are secured together 
solely by rivets or welding. Both beams or girders of the 
inventor’s design consist of the webs A provided with three- 
sided hollow-prismatic headed portions B. In the construction 
shown in Fig. 1, a double-walled hollow flange or girdle plate C 
is slid on to each headed web portion B and contacts with 
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The 
plate bear against the flat part of the web A, and are secured 


three sides of the latter. edges D of the flange or girdle 
against movement, for instance, by spot welding. <A triangular 
or round rod may be pushed into the hollow-headed web portion 
B and secured by spot welding, in order to strengthen the 
compression boom. <A box-shaped girder or beam is shown in 
Fig. 2.—-October 18th, 1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 


To-DayY. 

ILLUMINATING ENGINEERING Soc.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Problems in Decorative Light- 
ing.” 6.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS : 
SEcTION.—Savoy-place, W.C.2. ** Organisation of 
Test Department of a Large Supply Undertaking,’ C. 
Hughes. 7 p.m. 

Inst. oF ELecTrRicaL ENGINEERs : NortH-EASTERN 
STuDENTs’ SEcTION.—Newe House, Pilgrim-street, Newcastle- 
on-Tyne. *‘‘ The Protection of A.C. Networks and Plant,” C. H. 
Lackey. 7 p.m. 

Inst. OF MECHANICAL ENGINEERS.—-Storey’s-gate, S.W.1. 
** Metal Fractures and What They Tell Us,’’ Dr. G. A. Hankins. 
6.30 p.m. 

Junior Inst. or ENGINEERS.—Royal Soc. of Arts, John- 
street, W.C.2. Inaugural meeting and Presidential Address. 
7.30 p.m. 

MANCHESTER ASSOC. OF 
Albert-square, Manchester. 
Longley. 7.15 p.m. 

Otp N’1ons: THE NORTHAMPTON ENGINEERING COLLEGE 
Past StupDENTs’ Assoc.—Café Royal, Regent-street, W. Annual 
dinner. 7.30 p.m. 





METER AND INSTRUMENT 
a Meter 
Ww. 


ENGINEERS.—Engineers’ Club, 
‘** Aircraft Production,’’ A. G. L. 


Saturpay, Dec. llr. 

Inst. oF Crvit ENGINEERS: Assoc. oF LONDON STUDENTS: 
—Visit to the Metropolitan Water Board’s works at Kempton 
Park. 

NortH oF ENGLAND Inst. OF MINING AND MECHANICAL 
ENGINEERS.—Newcastle-upon-Tyne. “ Fifth Progress Report 
of the Safety in Mines Research Committee of an Investigation 
into the Causes of Falls and Accidents due to Falls in Bord- 
and-Pillar Whole Workings: The Application of Roof 
Supports.” 2.30 p.m. 

Royat Screntiric Soc. or THE TECHNICAL COLLEGE.—George- 
street, Glasgow. ‘‘ Television, 1928 to 1938," A. Tutchings. 
7.30 p.m. 

Monpay, Dec. 13rH. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford, 
** Improving Electrical Efficiency in Works,” J. G. Parker. 

ENGINEERS’ GERMAN CrrcLe.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘* Die Entwicklung der Legierten Werk- 
zeug- und Konstruktionsstihle in den Letzten Jahren in 
Deutschland,” Dr. Scherer. 6 p.m. 

ILLUMINATING ENGINEERING Soc.—Engineers’ Club, Albert- 
square, Manchester. ‘* Measurement of Daylight in Buildings,” 
J. Swarbuck. 7.15 p.m. 

ILLUMINATING ENGINEERING Soc.—-Leeds Tramway Concert 
Hall, Swinegate, Leeds. ‘* Decorative and Colour Lighting,” 
R. Gillespie Williams. 7 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Technical College, Derby. 
** Rubber in Automobiles,” C. Macbeth. 7.30 p.m. 

Inst. oF Civit ENGINEERS: NORTHERN [IRELAND Assoc. 
Queen’s University, Belfast. Discussion on ‘“ Explosives,” 
be opened by R. D. Duncan. 6.15 p.m 

Turspay, Dec. l4ru. 

HuLL CHEMICAL AND ENGINEERING Soc.—Municipal Tech- 
nical College, Park-street, Hull. ‘‘ The Manufacture of Con- 
denser Tubes,” A. Spittle. 7.45 p.m. 

ILLUMINATING ENGINEERING Soc.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ Incandescent Gas Lighting,” 
D. Chandler. 7 p.m. 

Inst. OF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
“* Effect of National Conditions on Automobile Design in Great 
Britain,” M. Platt. 7.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—King’s Head Hotel, 
Coventry. ‘“ Transmission Gear Developments and Possibility 
of Simplified Controls,” L. J. Shorter. 7.30 p.m. 

Inst. or Civit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘* Reconstruction of Chelsea Bridge,’ E. J. 
Buckton and H. J. Fereday. 6 p.m. 

Inst. oF CiviL ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘‘ The 
Relationship between Engineer and Contractor,’ F. N. B. 
Patterson. 7.30 p.m. 

Inst. or Eecrricat ENGINEERS: ScotTrisH CENTRE.— 
North British Station Hotel, Edinburgh. ‘‘ Modern Systems of 
Multi-channel Telephony on Cables,” Col. A. 8. Angwin. 7 p.m. 

Inst. oF Marking ENGINrEeRS.—85, The Minories, E.C.3. 
“The Transatlantic Liner,’’ A. Hardy and P. de Malglaive. 
6 p.m. 


to 





Instr. oF Metats: BrrMiInGHAM LocaL Sxrctrion.—-James 
Watt Memorial Inst., Birmingham. ‘‘ The Expert Use of the 
Microscope,”’ Harold Wrighton. 7 p.m. 

Insr. oF Meraus: Norra-East Coasr LocaL Secrion. 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-upon-Tyne. Discussion on paper presented to the 
Institute of Metals. 7.30 p.m. 

Inst. oF Metats: ScorrisH Locat Section.-—-Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ Modern Non-ferrous Castings and their Engineering 
Interest,”’ F. Hudson. Joint meeting with the Institution of 
Engineers and Shipbuilders in Scotland. 7.30 p.m. 

Inst. oF Metars: Swansea Loca Secrion.—-Y.M.C.A., 
Swansea. ‘‘ Hot-dipped and Electrodeposited Tin Coatings,”’ 
D. J. Maecnaughtan. 6.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West George 
street, Sheftield, “* Theory of Fatigue,” G. A. De-Belin. 7.30 p.m. 

THe Grascow University Cius, Lonpon.—Dinner at the 
Professor W. 


Trocadero Restaurant, London, W.1., with 
Macneile Dixon in the chair. 7.15 p.m. 
Wepwnespay, Dec. Lorn. 


Inst. or AvroMOBILE ENGINEERS.—-Metropole Hotel, Leeds. 
* Steering Problems and Lay-out,’”’ D. Bastow. 7.15 p.m. 

Inst. or Crvi. ENGINnErERS.—Great George-street, West 
minster, S.W.1. Informal meeting. ‘ Electrical Peak Loads 
and Methods of Dealing Therewith, with Special Reference to 
Hydraulic Storage,” introducer, R. W. Mountain. 6 p.m. 

Inst. or Civit ENGINEERS: MANCHESTER AND DistRIC1 
Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. Vernon Harcourt Lecture on 
* Estuary Channels and Embankments,” Brysson Cunningham. 
6.45 p.m. 

Inst. oF CiviL ENGINEERS : 
District Assoc.—Stockton-on-Tees 
Café, Wellington-street, Stockton-on-Tees. 
Plants,”’ Frank Dickinson. 7 p.m. 

Inst. or Crvit ENGINEERS : SouTH WALES AND MONMOUTH 
SHIRE Assoc.—Royal Hotel, Cardiff. Annual dinner. 7.30 p.m. 

Inst. oF Etrcrrical. ENGINEERS : SouTH MIDLAND CENTRE 
—Technical College, Suffolk-street, Birmingham. ‘ Evolution 
of Electrical Power,” Dr. A. P. M. Fleming. 7 p.m. 

Inst. or Locomotive ENGineEerS.—TInst. of Mechanical Engi 
neers, Storey’s-gate, S.W.1. ‘‘ A Description of Two = 
mental Passenger Locomotives Recently Built for India,” H. H. 
Saunders. 6 p.m. 

Newcomen Soc.—Royal College of Science, Imperial Insti 
tute-road, S.W.7. ‘‘ History of Vitriol Manufacture in England,” 
H. W. Dickenson ; ‘“ Chareoal and Pyroligneous Acid Making 
in Sussex,” E. Straker. 5.30 p.m. 


NEWCASTLE-UPON-TYNE AND 
Co-operative Society's 
“Concrete Mixing 


TuHurspay, Dec. lérn. 


Inst. oF Civi. ENGINEERS: BIRMINGHAM AND DisTRIci 
Assoc.-—Queen’s Hotel, Birmingham. Annual dinner. 7 p.m. 

Inst. oF Crviz ENGINEERS: YORKSHIRE Assoc.--Hote 
Metropole, Leeds. ‘‘ Pressure Piling,” G.I. Cope. 7.30 p.m. 

Inst. or Etecrrica ENGInrEers.—-Savoy-place, W.C.2. 
General discussion on ‘ Electrical Engineering Education.” 
6 p.m. 

Inst. OF ENGINEERING INSPECTION.—-St. Ermin’s Hotel, 
S.W.1. “ Inspection as Applied to Lron and Steel, with Special 


Reference to the Significance of Physical Tests,’ Dr. T. Swindon. 
6 p.m. 

Inst. or STRUCTURAL ENGINEERS.—Inst. of Civil Engineers, 
Great George-street, S.W.1. ** Some Principles of Law Relating 
to Conditions of Contract,"’ B. C. P. Kehoe. 6.30 p.m. 

Roya. AERONAUTICAL Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Development of the Sailplane,”’ Sqdn.- 
Leader G. M. Buxton. 6.30 p.m. 

Fripay, Dec. 171TH. 

Inst. of MEcHanicaL ENGINEERS.—Storey’s-gate, 5.W.1. 
“Recent Developments in High-speed Reciprocating Pumps,”’ 
F. H. Towler. 6 p.m. 

Junior Inst. or ENGINEERS—39, Victoria-street, 5.W.1, 
«‘The Mogden Sewage Works,” C. B. Townsend. 7.30 p.m. 

Norru-East Coast lyst. oF ENGINEERS AND SHIPBUILDERS 

Mining Inst., Newcastle-on-Tyne. “High-speed Motor 
Craft,” Captain D. Nicholson. 6 p.m. 

Monbay, Dec. 20TH. 

Inst. oF AUTOMOBILE ENGINEERS.—39, Elmbank-crescent. 
Glasgow. ‘“ Transmission Gear Developments and the Pogsi 
bilities of Simplified Controls,” L. J. Shorter. 7.45 p.m. 

Inst. or Exectrrica, Enortngrers.—Savoy-place, W.U.2. 
“Do the Domestic Electrical Appliances of To-day Properly 
have their Uses ?”” R. W. Minter. 7 p.m. 

Tuespay, Dec. 21st. 

Inst. or AUTOMOBILE ENGINEERS.—James Watt Memorial 
Hall, Great Charles-street, Birmingham. ‘' Transmission Gear 
Developments and the Possibilities of Simplified Controls,”’ 


L. J. Shorter. 7.30 p.m. 
Tuurspay, Dec. 307TH. 
Inst. or Crvir ENGINEERS: BIRMINGHAM AND DisTRIC? 


Assoc.—James Watt Memorial Institute, Great Charles-street, 
Birmingham. ‘Street Lighting Problems with Particular 
Reference to Electric Discharge Lighting,”’ A. V. Blake. 6 p.m 








CONTRACTS AND ORDERS. 


The Editor ia always happy to print short announcements of 
contracts and orders in this column provided they are sent to hum 
in time to have news value and that they are likely to interest readers. 


F. W. Brackett AaNnb Co., Ltd., Colchester, have been awarded 
a contract for the manufacture and installation of water 
screening plant with auxiliary equipment for the Upper 
Boat station of the South Wales Electric Power Company. 
to the order of Kdmundsons Electricity Corporation, Ltd. 
London. 








LAUNCHES AND TRIAL TRIPS. 


Ki MApina, steamship; built by Barclay, Curle and Co.. 
Ltd., to the order of Scindia Steam Navigation Company, Ltd.: 
dimensions, length 350ft., breadth 50ft., depth 24ft. Engines, 
twin-screw triple-expansion, combined with Bauer-Wach 
exhaust turbines, pressure 220 lb. per square inch ; trial trip. 
November 21st. 

Port Hawirax, motorship; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Port Line, Ltd.: 
dimensions, length 433ft., breadth 59ft., depth 39ft. Engines 
four-cylinder opposed piston ; trial trip, November 29th. 
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A Seven-Day Journal. 


Anglo-American Trade Negotiations. 


In a Journal note of December 3rd, we referred 
to a letter sent by Lord Hirst, the President of the 
Federation of British Industries, to the President 
of the Board of Trade, dealing with the present 
negotiations which are going on between this country 
and the United States of America. On Thursday, 
December 9th, the Federation of British Industries 
made a statement on the same subject and sent it to 
the Prime Minister. This statement is of special 
importance, as it is claimed to be the first comprehen- 
sive expression of the views of the whole of the 
organised industry of the country. It points out that 
any firm and lasting understanding must be preceded 
by a frank and full discussion of the difficulties on 
both sides. The statement discusses fully the home, 
Colonial, and Dominion aspects of the British tariff 
system, and emphasises the danger to British industry 
under present conditions of any rigid agreement with 
respect to tariff levels. It also draws attention to 
the necessity of avoiding any action which would 
undermine our present system of preferential inter- 
Imperial trade. On the monetary and exchange 
question it regards as dangerous any attempt to 
stabilise British tariff levels, at a time when the 
relation of the dollar and the pound sterling is essen- 
tially unstable and is liable to wide fluctuations. 
in conclusion, it is pointed out that no agreement 
would satisfy British industry which failed to provide 
such a measure of flexibility as would permit of its 
modification or even termination at short notice, 
should changing economic conditions render such a 
course necessary for the protection of British interests. 
From the purely industrial point of view the Federa- 
tion holds that the diffieulties referred to in the 
statement make it inadvisable to enter into any 
agreement which would involve a reduction or 
stabilisation of British tariff rates at the present 
time. ; 


The Trans-Iranian Railway. 


On Saturday, December Ith, the last tunnel 
on the £1,000,000 “‘Lot 7” southern ‘“ Canyon 
section ’’ of the Trans-Iranian Railway was success- 
fully completed by the contractors, Richard Costain, 
Ltd., of London. This section through the Luristan 
mountain barrier in South Iran comprises a series 
of tunnels through the 6000ft. high mountains, 
alternating with stone viaducts, where the railway 
crosses and recrosses the Ab-I-Cesar River. The 
railway, which is now about half completed, will 
connect Teheran, the capital, with the rest of Iran. 
Its length will be 808 miles and the total cost of the 
line, about £30,000,000, will be raised largely from 
State royalties on oil. The work, which was divided 
into twenty-five lots, was begun in 1927. The railway 
is designed to promote the development of the rich 
mineral resources of Iran, and apart from its strategic 
value, it will give improved communication with the 
South Iranian oilfields. The line between Teheran 
and Bandar Shah, on the Caspian Sea, was recently 
opened to traffic as well as a section from the newly 
constructed port of Bandar Shahpur, on the Persian 
Gulf, some 30 miles north of Dizful, where the 
“Canyon section’ begins. The completion of that 
section is expected to take place some time in February 
next. It has been carried out by a Scottish engineer, 
Mr. H. M. Stewart, who controls a staff of ten British 
experts and some 3000 workmen drawn from the 
localities through which the line passes. Owing to 
the close proximity of the South Iranian oilfields, it 
is proposed to employ oil-electric railcars and oil-fired 
locomotives on the whole of the route. The construc- 
tion of this railway is part of the Shah of Iran’s 
general scheme for the modernisation of his country, 
and he has ordered from Germany a special saloon 
observation car for his forthcoming inspection of the 
completed railway. 


The Economic Future of Canals. 


IN a paper read before the Institute of Transport 
on Monday, December 13th, on ‘‘The Economic 
Future of Canals,” Mr. George Cadbury made the 
claim that British waterways were still of great 
importance to the community, and that they should 
become an integral part of any national co-ordinated 
transport scheme. If they were properly constructed 
and developed and given proper terminal and other 
facilities, they might, he said, become the cheapest 
form of transport for certain traffic. The value of 
waterways for industry had been borne out by 
Continental experience. He contended that naviga- 
tion on our river systems had been sadly neglected, 
and that many of these rivers were capable of being 
made into first-class waterways. The case of the 
river Weaver with the river Dane, with a watershed 
of only 554 square miles, was typical. With locks 
designed to accommodate 1000 tons at a single locking, 





over a million tons of goods were carried annually. 
From the engineering point of view the Weaver 
navigation scheme was probably one of the finest 
in the country. Similar standards, Mr. Cadbury 
suggested, might well be applied to such rivers as 
the Severn, Trent, Great Ouse, Thames, Yorkshire 
Ouse, Wear, and other rivers. These rivers, which 
flowed through or near the large industrial centres 
such as Leeds, Manchester, York, Norwich, Darling- 
ton, Sheffield, and Worcester, would create inland 
ports comparable with some of those on the Con- 
tinent to which sea-going coastal boats were now 
running. The author put forward the further sugges- 
tion that the whole question of the ownership of the 
waterways required investigation, with a view to 
the elimination of railway interests, and the placing 
of narrow canals under a public authority. There 
should be a comprehensive treatment of rivers under 
the catchment boards which should consider the 
rivers in the light of navigation as well as drainage 
and water supplies. The control of tolls also required 
consideration. The Ministry of Transport, Mr. 
Cadbury concluded, should provide for the proper 
supervision and development of water transport. 
It should prepare and publish annually statistics 
of canals as provided for in the Railway and Canal 
Traffic Act of 1888. 


The Castlecary Railway Disaster. 


WE regret to have to record one of the most serious 
railway disasters of recent years, which occurred on 
Friday afternoon, December 10th, on the London 
and North-Eastern Railway main line at Castlecary, 
not far from Falkirk, between Edinburgh and Glas- 
gow. About 4.40 p.m. the 4.3 p.m. express train 
from Edinburgh (Waverley) to Glasgow (Queen- 
street) ran into the rear of the 2 p.m. express from 
Dundee to Glasgow; which train, proceeding in a 
blinding snowstorm, had come to a standstill imme- 
diately west of Castlecary Station, on account of 
adverse signals. The engine of the Edinburgh express 
was thrown on to the embankment, and the first two 
coaches were telescoped and piled on the top of the 
tender. The fireman was immediately killed, but the 
driver was thrown clear and was able to crawl back 
to the engine and shut off the steam. The rescue 
operations were greatly hampered by the snowstorm. 
As far as is at present known, thirty-four persons were 
killed and one has since died from the injuries 
received. Twenty-four persons were detained in 
hospital and sixty-eight have been reported as 
suffering from minor injuries or shock. An immediate 
inquiry into the cause of the collision was instituted 
by the officials of the railway and the Minister of 
Transport appointed Colonel Mount, the Chief 
Inspecting Officer of Railways, to hold an official 
inquiry. He visited the scene of the accident on 
Saturday, December 11th, and the inquiry was opened 
in Edinburgh on Thursday morning. Speaking in the 
House of Commons on Monday evening, Mr. Burgin, 
the Minister of Transport, answering a question as to 
the inquiry and whether the coaches involved in the 
collision were of wooden construction, said that he 
was not yet in a position to give information as to the 
construction of the coaches. He expressed, on behalf 
of the House, the deep sympathy all feel with those 
who were affected by the accident. 


City of London Airport. 


MENTION has already been made in our columns of 
the proposal of the City Corporation to establish an 
airport for the City of London on the Hainault 
Estate at Fairlop, in Essex. We are able to state that 
further progress has now been made with this plan, 
and that after long negotiations with the Crown Land 
Commissioners and the Ilford Borough Council, an 
agreement has been come to which will enable the 
scheme to be put before the Common Council. At a 
meeting of the Council which is to take place shortly, 
the consent of the Secretary of State for Air will be 
sought and the Council will be asked to sanction the 
completion of the contracts for the construction of the 
airport. It will be for the City Lands Committee to 
recommend the conditions for the management of the 
airport. That Committee has already received a 
report from Messrs. Norman and Dawbarn, aero- 
nautical consultants, on the design and lay-out of the 
proposed aerodrome. Four runways, which will allow 
landing to take place in eight directions, are to be 
provided. Each of these runways is to have a length 
of 6000ft., which should allow two of the largest 
machines simultaneously to take off or land. The 
terminal building is to be built close to Fairlop 
Station, and an effective frontage of somewhere 
about 1050ft. for the loading and unloading of air- 
craft is to be arranged. The plan provides for close 
upon 3000ft. of frontage for hangars and there is 
ample room for extensions. The total area involved 
will be about 950 acres. The site selected is only 
about 12 miles from Charing Cross and a little over 





10 miles from the City. It is served by Kastern 
Avenue and also the North Circular Road, while it is 
quite near to the new L.N.E.R. Ilford loop line and 
the new tube extension to the Central London line. 
The new airport is planned te be completed in 1940. 
Tt may be recalled that the Air Ministry recently 
purchased Heston Airport, which it proposes to 
extend. If the Fairlop scheme goes forward, London 
will then possess two airports of modern design and 
construction. 


The New P. & O. Liner “ Stratheden.” 


Arter dry-docking at Birkenhead in the eariyv 
part of last week, the new P. & O. liner ‘‘ Stratheden,”’ 
built and engined by Vickers Armstrongs, Ltd., at 
Barrow-in-Furness, arrived in the Firth of Clyde for 
her builders’ trials. We joined the ship on Thursday 
evening, December 9th, and the following day 
measured mile trials were run on the Arran Mile. 
Owing to poor visibility, however, the originally 
planned trial programme was somewhat shortened, 
but it was possible to make three runs, during which 
a mean speed of 21-8 knots, a figure in excess of the 
contract conditions, was recorded. After a luncheon 
given by the owners to Scottish P. & O. agents and 
friends on Saturday, the ship left Greenock shortly 
after six o’clock for Tilbury, which it was expected to 
reach early on Monday morning. But during the 
passage down the Firth of Clyde the presence of 
sea water was detected in the feed water system of 
the water-tube boilers, and it was decided to anchor 
the ship at the head of Belfast Lough, which was 
done shortly after midnight. Investigation showed 
that salt water was entering the feed system through 
a slackened nut on a staybolt in. the condenser of 
ane of the auxiliary turbo-generator sets. It was 
decided to examine the boilers and to remove all 
contaminated water from the feed system, which 
was done in time to allow the ship to proceed on her 
voyage on the evening of Monday. Tilbury was 
safely reached on Wednesday, but docking was 
delayed through fog. In spite of the mishap the 
run round in such a fine ship was a very pleasant 
one, and we feel that we express the thoughts of all 
on board when we pay tribute to the unfailing 
courtesy of the builders and the owners to their 
guests, both those whose duties obliged them to 
leave the liner at Belfast Lough and those who were 
able to come round to Tilbury. The new liner has 
some new and interesting features to which we hope 
to refer in a later article. 


Rearmament Progress. 


Ar the annual luncheon of the National Union of 
Manufacturers, which was held in London on Tuesday, 
December 14th, the principal speaker was Sir Thomas 
Inskip, the Minister for Co-ordination of Defence, 
who referred to the active support of manufacturers, 
without which, he said, it would not have been 
possible to start and develop the defence programme. 
That programme, he stated, was now gathering fresh 
momentum from day to day, largely owing to the 
unity of the nation in its determination to carry to a 
successful conclusion its armament programme. In 
order to give some idea of the programme, Sir Thomas 
gave some In 1913-1914 only about 
£77,000,000, he said, was spent on the two Defence 
Services. In 1924, a typical post-war year, the cost 
was £113,000,000 for three Services, which fell to 
£103,000,000 in the lowest post-war year. The 
figure for 1937 was £278,000,000, and the expendi- 
ture for 1938-1939 would be something between 
£320,000,000 and £340,000,000, with a probable 
addition of £5,000,000 to £10,000,000 for air raid 
precautions and other necessary services. Those 
figures showed the effort which needed to be made, 
alike by the Chancellor of the Exchequer, the manu- 
facturer, and the taxpayer. In 1913-1914 the two 
Defence Services had a personnel of 337,000 men. 
This year, despite a large increase in cost, the 
figure was only 350,000. It was well to point out 
that the cost of armaments and equipment was very 
remarkably more than before the war. 
months after taking office he was in a position to 
state that great strides had already been made 
towards making up the leeway. The rearmament 
programme had, however, not attained anything like 
the volume it would reach in, say, eighteen months’ 
time. If a list of undertakings, many of which were 
yet in course of erection, for the production of different 
parts of the equipment required for the rearmament 
programme, were to be reviewed, it would be found 
that it would be necessary to multiply the number of 
men and women employed by three, four, and five 
times before the full planned capacity had been 
reached. Such facts would perhaps make some of 
those who said that a slump was coming because 
the rearmament programme was nearing an end, 
adjust their impressions and correct their public 
statements. 


Righteen" 
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Twist Effects in Straight Gravity Dams. 


By IVAN E. HOUK.* 
No. I. 


URING the last few years effects of twist action 

have been analysed in working out designs for 
several straight gravity dams of major size and 
importance. Such effects have been found to be of 
appreciable magnitude, not only in relatively snort 
structures at canyon sites where the side walls are 
comparatively steep, but also in relatively long 
structures at valley cross sections where the sides rise 
on more gradual slopes. In one case it has been 
found advisable to make special provisions in con- 
struction in order partially or wholly to relieve 
lateral transference of load by twist action. 

The first analysis of twist effects in straight gravity 
dams was made in studying alternative designs for 
the Boulder dam, tne 731ft. concrete dam recently 
completed on Colorado River, near Las Vegas, 
Nevada. In this case the studies showed that loads 
transferred horizontally to the abutments by twist 
and beam action would cause failure by sliding along 
the upper portions of the canyon walls, unless such 
lateral transfer of load was relieved by open vertical 
slots or by providing slip joint construction at critical 
points to permit compensating downstream move- 
ments of the end cantilevers. However, plans for 
such corrective twist construction were never deve- 
loped, owing to tine rejection of tie straight gravity 
ty pe of desizn in favour of the arched gravity type. 

The next analysis of twist conditions in straight 
gravity dams was made during the preparation of 
plans for the 22Vit. Madden dam, recently completed 
on Chagres River, Panama Canal Zone. Additional 
twist analyses were subsequently made in connection 
with the design of the 26vit. Norris dam on Clinch 
river, Tennessee, recently completed by the Tennessee 
Valley Authority ; in checking a preliminary design 
for the 328ft. Morris dam, recently completed by tine 
city of Pasadena, California ; in studying plans for 
raising the 344ft. O'Shaughnessy dam to a 43(ft. 
structure, recently executed by the city and county of 
San Francisco, California ; and in developing plans 
for the high Grand Coulee dam, now under con- 
struction on Columbia River, Central Washington, 
which will have a maximum height of approximately 
500ft. Analyses of twist effects in the Grand Coulee 
dam have been checked by model measurements 
made in the laboratory at the University of Colorado, 
Boulder, Colorado. Photographic views of tie 
Madden, Norris, Morris, and Grand Coulee dams are 
reproduced on pages 676 and 686. 

The analysis of twist effects in the Morris dam was 
made for a board of consulting engineers appointed 
by State Engineer Edward Hyatt, of Sacramento, 
California. The other analyses were made by the 
Bureau of Reclamation. O’Shaughnessy dam is 
curved on a radius of 700ft., but was designed as a 
gravity dam, without allowances for load transfer by 
arch action. Results of a trial load analysis which 
considered arch action as well as twist effects, made 
on the assumption that the construction joints in the 
old concrete as well as in the new would be ade- 
quately closed by grouting, were included in an article 
published in Tue EnerNeer for July 12th, 1935.f 
A photograph of the 344{t. structure was included with 
that article. 

Most straight gravity dams built in the past, even 
in cases where maximum heights exceeded 300it., 
have been designed solely on the basis of gravity 
action ; that is, on the assumption that each vertical 
element carries its load to the foundation through tiie 
resistance afforded by the weight of the element, 
without any transfer of load to or from adjacent 
elements. Usually, the cross sections have been pro- 
portioned so that the resultant of the horizontal and 
vertical forces pierces the base within the middle 
third; and so that the sliding factor, or ratio of total 
horizontal forces to total vertical forces, is kept below 
& maximum limit of about 0-70. In some cases the 
cross sections have been proportioned so that the 
concrete stresses at all elevations at the upstream 
face of the dam are compression and are equal to or 
greater than the reservoir water pressures—the 
criterion proposed by Maurice Levy. Effects of 
shear resistance, although only recently analysed. 
have for many years been recognised as the real 
factor of safety against horizontal movements along 
foundation planes or along horizontal construction 
joints. f 

Such analyses of twist conditions in straight 
gravity dams as have been made thus far show that 
appreciable proportions of load are transferred 
laterally to the abutments by twist action in the end 
sections of the structures, where the vertical cross 
sections are of gradually or abruptly decreasing 
heights. The existence of twist effects is easily seen 





* Senior Engineer, Technical Investigations, U.S. Bureau of 
Reclamation, Denver, Colorado. 

t “ Trial Load Analysis of Curved Concrete Dams,”’ by Ivan E. 
Houk, No. II, THe EnGInzER, July 12th, 1935, pages 28 to 
31 and 40. 

} “ Stability of Straight Gravity Dams,” by D. C. Henny, 
“ Trans.,” Am. Soc. C.E., Vol. 99, 1934, pages 1042 to 1123. 


by considering the cantilever deflections caused by 
reservoir water loads, assuming the loads to be carried 
wholly by gravity action. The high central canti- 
levers tend to deflect downstream farther than the 
lower end cantilevers, due to their greater height and 
greater total load at the upstream face. Conse- 
quently, the high central cantilevers tend to pull tae 
low end cantilevers downstream while the low end 
cantilevers tend to resist the additional downstream 
movement, tnus resulting in the twisting of the vertical 
elements and the lateral transfer of some portions ot 
the water load to the abutment rock by twist action. 

The lateral transfer ot load to the abutments causes 
some reduction in load on tne high cantilevers at the 
lower ends of the abutment slopes. However, the 
beneficial results of such reductions are usually of 
minor importance in comparison with the detri- 
mental results of the increases in load on tine end 
cantilevers. In some cases sliding factors at the 
bases of the shorter end cantilevers are increased to 
more than unity ; so that the sections would move 
downstream if tiey were not held in place by shear 
resistance. Fortunately, shear friction factors of 
safety at the bases of gravity sections increase as tine 
heights of the sections decrease. Consequently, tie 
shear resistance at the bases of tne end cantilevers is 
usually great enough to prevent failure, except in tne 
case of structures of unusual size, such as the pre- 
liminary design of tne Boulder dam, previously men- 
tioned, whicii was rejected in favour of tne arched 
type. 

SUMMARY OF Twist EFFECTS. 

The important effects of twist action on stresses, 
sliding factors, and shear friction factors of safety in 
straight gravity dams may be briefly summarised as 
follows :— 

1. An increase in sliding factor along the inclined 
rock planes which form the bases of the cantilevers in 
the abutment sections. 

2. A decrease in the shear friction factor of safety 
along the inclined rock planes at the bases of the 
abutment cantilevers. 

3. A decrease in inclined cantilever compression 
along the base of the dam at the downstream edges 
of the end sections and as far toward the centre of 
the structure as appreciable proportions of the water 
load may be carried by twist action. 

4. An increase in inclined cantilever compression 
along the base of tiie dam at the upstream edges of 
the end sections and as far toward the centre of the 
structure as appreciable proportions of the water load 
may be carried by twist action. 

5. The development of appreciable horizontal com- 
pression stresses along the abutment slopes at the 
downstream face of the dam. 

6. Tne development of appreciable horizontal 
tension stresses along the abutment slopes at the 
upstream face of the dam, sometimes accompanied 
by eracking. 

7. Possible diagonal cracking at the downstream 
face, in the higher central portion of the dam near 
the abutments, where the deflection curves of the 
norizontal elements indicate the occurrence of rela- 
tively high horizontal tension stresses. 

8. A decrease in sliding factor at the high cantilevers 
near the lower ends of the abutment slopes. 

9. Anincrease in shear friction factor of safety at the 
high cantilevers near the lower ends of the abutment 
slopes. 

10. Relatively small changes in sliding factors and 
shear friction factors of safety at the high cantilevers 
along the bottom of the canyon. 

11. Relatively small changes in vertical and inclined 
stresses at the high cantilevers along the bottom of the 
canyon. 


SHEAR FRICTION Factors, Sitiprne Factors, 
AND STRESSES. 


The shear friction factor of safety is a quantity 
which the engineers of the Bureau of Reclamation 
have recently been calculating in the design of straight 
gravity dams, in order to supply some indication ot 
the safety of the structure against shear failure. The 
calculation of the this factor was begun in connection 
with the preparation of the previously cited paper by 
the late D. C. Henny, who was at tnat time one of the 
Bureau’s consulting engineers on the design of the 
Boulder dam and certuin straight gravity dams. It 
is simply the ratio of the total shear resistance to 
the total horizontal force tending to cause movement 
in a downstream direction. The total shear resistance 
at any elevation is obtained by multiplying the hori- 
zontal area of the vertical element at that elevation 
by a conservative value of the average ultimate shear 
strength, and adding the additional shear strength 
due to the force normal to the plane considered, the 
latter being simply tae resultant vertical force 
weight minus uplift, times the coefficient of friction. 
The total horizontal force tending to cause movement 








in a downstream direction is simply the total shear at 
the elevation considered. 

In tie case of a verticalelement lft. wide the shear 
friction factor of safety may be calculated by the 
equation 

Q =§q HRs . . . : . . (1) 
where Q is the shear friction factor of safety, ¢ the 
average ultimate shear strength, ¢ the thickness of 
the dam, R the resultant vertical] force, f the coeffi- 
cient of friction, and V tie shearing force. 

The sliding factor is tne total horizontal force tend- 
ing to cause movement in a downstream direction 
divided by tne resultant force acting at right angles 
to the plane on which the sliding is being considered. 
In the case of a horizontal plane in a cantilever 
element it is the total cantilever shear at the plane 
divided by the total weight of the concrete above the 
plane minus the total upliit force at tne plane. Conse- 
quently, it may be expressed by the equation 

ae on 

Bern sig fn PS ee 
where S is the sliding factor, and the quantities V and 
R the same as before. 

In the case of an inclined abutment plane at the 
base of a cantilever element the sliding factor is 
computed by the equation 

V 
R sec 9 


where §; is the sliding factor along the inclined plane, 
@ the angle which the inclined plane makes with the 
horizontal, and the other quantities are the same as 
before. In this case the total shear includes the load 
brought horizontally to the abutment by the twisted 
structure, as well as the total cantilever shear at the 
plane considered. 

The inclined cantilever stresses mentioned above in 
items 3, 4, and 11 are the cantilever stresses acting 
in directions parallel to the upstream and downstream 
slopes of the dam. They may be calculated by the 
formula 


si= (3) 


Sj=a.sec’a—ptan?a . . . (4) 


where §; is tine inclined stress, s the vertical stress, 
p the water pressure at the face of the dam, and a the 
angle between the face of the dam and the vertical 
direction. 


GENERAL THEORY OF Twist ACTION. 


The general theory of twist action in a straight 
gravity dam is that part of the water load at the 
upstream face is carried by a twisted structure and 
tne remainder by a system of gravity or cantilever 
elements. The twisted structure is made up of 
vertical sections, separated by vertical construction 
joints, the sections being free to deflect under twist 
loads without being restrained by the cantilever 
elements. If the joints are not grouted the twisted 
structure is considered capable of transmitting load 
horizontally to the abutments by torsion in horizontal 
planes and by transverse shear along vertical trans- 
verse planes. If the jomts are grouted the twisted 
structure is considered capable of transmitting load 
downward to the foundation by torsion in vertical 
planes as well as horizontally to the abutments by 
twist and shear. In the latter case tiie dam is also 
considered capable of transmitting some load hori- 
zontally to the abutments by beam action. 

The cantilever elements act in the same way as the 
cantilevers in an arch dam; that is, they carry 
water load downward to tne foundation by bending 
and by shear along horizontal planes, without being 
restrained by tne elements of the twisted structure, 
just as the cantilever elements in an arch dam carry 
loads downwards to the foundation without being - 
restrained by the arch elements. 

The criterion which determines tie distribution of 
water load between the twisted structure and the 
cantilever elements in a straight gravity dam is thet 
the deflections in the two systems of load transfer 
must coincide at conjugate points, just as the arci 
and cantilever deflections in an archi dam must com- 
cide at conjugate points. iia 

The dead load of tie structure, consisting essen- 
tially of the concrete weigit, is assumed to be carried 
wholly by the cantilever elements. The defiections 
caused by the concrete weight are assumed to take 
place, gradually, during the construction of the dam, 
prior to the grouting of the construction Jjomts, 
without any lateral transfer to adjacent cantilever 
elements by vertical arching. The vertical water 
loads at the upstream face, in the case of a dam pro- 
vided with an upstream batter, are assumed to be 
carried by the cantilever elements. In this case the 
upstream deflections of the cantilevers, due to the 
vertical water loads, are calculated at the beginning 
of the analysis; and the downstream deflections of 
the cantilevers, due to their portions of the horizontal 
water loads, are measured from tiie upstream posi- 
tions of the cantilever elements. Tie downstream 
deflections of tne twisted structure are measured from 
the initial positions of the vertical elements ; that is, 
irom their positions before the application of the 
vertical water loads. Aiter the deflections of the 
twisted structure and cantilever elements are brought 
into satisfactory agreement effects of vertical water 
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loads and concrete weights are included in calculating 
the cantilever stresses. 


ANALYSIS OF Twist ACTION. 

The analysis of twist action in a straight gravity 
dam is made by trial load methods. Different pro- 
portions of the water load are assigned to the canti- 
lever elements and the twisted structure, and the 
resulting deflections calculated, until the deflections 
in the two systems of load transfer are found to be in 
satisfactory agreement at conjugate points in all 
parts of the dam. Usually the dam is divided into 
about five or six horizontal elements and about ten 
or twelve vertical elements, and the deflections of the 
cantilevers and twisted structure are calculated at the 
intersections of these elements, at the bases of the 
vertical elements and at the ends of the horizontal 
elements. The distribution of water load which 
results in a satisfactory agreement of deflections at 
all points is considered to be the true distribution. 
Stresses, sliding factors, and shear friction factors of 
safety are then calculated for critical points in all 
paris of the structure. 

In the case of the cantilever elements the weights 
and moments of concrete and vertical loads and the 
shears and moments of horizontal water loads are 
calculated in the usual manner. Horizontal deflec- 
tions of the elements are then calculated by the follow- 
ing summation formula :— 


A SYMAR, SY KV 
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Az is the horizontal deflection, Ah the increment of 
height, & the total height, M the resultant moment, 
[ tho moment of inertia, and E the modulus of 
elasticity in compression and tension. V is the shear- 
ing force, EZ, the modulus of elasticity in shear, K a 
constant introduced to allow for the non-uniform 
distribution of shear, and A the area of the horizontal 
cross section of the element. 

When the cantilever is assumed to be lft. wide, as is 
usually the case, I may bereplaced by #°/12, and A by ¢, 
where ¢ is the horizontal thickness of the element 
measured between the upstream and downstream 
faces of the dam. If K is arbitrarily assumed to be 
1-25 and Poisson’s ratio taken equal to 0-20, the 
ratio K/Es may be replaced by 3/E. 

In determining the horizontal transference of load 
to the abutments through the twisted structure the 
dam is divided into two parts by a vertical transverse 
plane, arbitrarily chosen at the centre of the structure 
or at some convenient point near the centre in cases 
where the valley profile is not symmetrical. Canti- 
lever and twisted structure deflections in both parts 
vf the dam are then brought into agreement by trial 
load methods. If the deflections are not in agreement 
at the dividing plane, equal and opposite shear loads, 
sufficient to produce satisfactory agreement, are 
applied at the dividing plane, and the deflections in 
the two parts readjusted until satisfactory agreement 
is obtained at all points. 

Shear loads on vertical transverse sections in the 
twisted structure are summated from the dividing 
plane to the abutments along each horizontal element. 
Shear deflections of the horizontal elements are then 
obtained by summating from the abutments to the 
dividing plane, using the formula 


6 ‘KVAI 


where Al is the differential length along the hori- 
zontal element, J the total length of the element from 
the abutment to the dividing plane, V the shearing 
force along the vertical transverse planes, and K, E,, 
and ¢ the same as before. 

Considering the vertical elements in the twisted 
structure to be lit. thick, measured along the length 
of the dam, the shearing force V at each point is 
equal to the twisting moment, usually expressed in 
foot-pounds per foot of height. These twisting 
moments are summated from the top of the dam down 
to the foundation at each vertical element of the 
twisted structure, to obtain the total twisting 
moment at each elevation, assuming the twisting 
moments to vary as straight lines between successive 
elevations. Rotations of the vertical elements of the 
twisted structure, assuming the joints ungrouted, are 
then obtained by summating from the foundation 
elevations to the top of the dam, using the formula 


4M, Ah 
— » ye, (7) 


§ is the rotation of the element, M; the twisting 
moment, Ah the increment of height, E; the shearing 
modulus, as before, and J a twist deflection constant 
determined by laboratory experiments.§ Since M; is 
calculated for a cantilever lft. wide, the value of J, 
selected for a cantilever between construction joints, 
is divided by the width between construction joints 
before using in the above equation. 

Defiections of the twisted structure, due to twisting 
moments, are then determined along each horizontal 
element of the twisted structure by integrating the 
rotations from the abutments to the vertical dividing 
plane. Total deflections at points along the hori- 
zontal elements of the twisted structure are obtained 
by adding the deflections due to shear and the deflec- 
tions due to rotation. 

If the construction joints are grouted, so that.the 





§ “ Strength of Materials,” by S. Timoshenko, Part I, page 77, 
D. Van Nostrand Company, Inc., 1930. 





dam can be considered as a monolithic structure, 
half the load on the twisted structure is transferred 
horizontally to the abutment by twisting moments in 
horizontal planes, and the other half transmitted 
downward to the foundation by twisting moments in 
vertical planes. The deflections produced by the 
two methods of twist load transfer are equal, so that 
the deflections of the twisted structure may be 
calculated on the basis of the twisting moments in 
the horizontal planes, as outlined above, using half 
the total loads assigned to the twisted structure. 
However, in this case the rotations at the vertical 
elements are calculated by the following formula 
instead of by equation (7)|| — 


AM: Ah 
. Pa 2B 1 


Since the deflections of the twisted structure are 
greatly reduced by the grouting of the construction 
joints, considerably greater proportions of the total 
water load must be assigned to the twisted structure 
at the different horizontal and vertical elements in 
order to produce deflections equal to the cantilever 
deflections. Consequently, the effects of twist action 
on stresses, sliding factors, and shear friction factors 
of safety in straight gravity dams are materially 


(8) 





increased by grouting the construction joints. 

If beam action is considered the total water pressure 
on the dam is assumed to be carried by three systems 
of load transfer, namely, a system of vertical cantilever 
elements, the twisted structure, and a system of 
horizontal beam elements. In this case certain pro- 
portions of the water loads are assigned to the hori- 
zontal beams, and the shear and moment deflections 
of the beams calculated by the usual formule. The 
remainder of the water load is divided between the 
cantilever elements and the twisted structure, and the 
deflections of the two systems calculated as before. 
Divisions of the total water loads between the three 
systems of load transfer are adjusted by trial methods 
until the deflections of the three systems are in satis- 
factory agreement in all parts of the dam. 

The above equations are applicable when the 
foundations and abutments of the dam are assumed 
to be fixed. However, effects of foundation and 
abutment deformations may be included on the basis 
of the approximate formule developed by Dr. 
Fredrik Vogt. Inclusion of such effects in the 
calculation of deflections usually results in reduced 
stresses at the faces of the dam, particularly along 
the lines of contact between the concrete and rock. 

(To be continued.) 
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Parsons’ WorK ON CAVITATION. 


LTHOUGH, as already mentioned, I do not 
1. propose to consider the application of the tur- 
bine to marine propulsion, as this has already been 
ably dealt with by Sir Frank Smith, and may well 
be discussed in greater detail in future lectures of 
this series, I should like to say a few words about one 
of the problems that arose in connection with this 
work, namely, the question of cavitation. I feel the 
more justified in referring to it because cavitation 
troubles are not confined to ship’s propellers, but also 
concern the designs of centrifugal pumps, water 
turbines, and other machinery. 

When any part of a propeller blade is moving so 
fast that the hydraulic head is not sufficient to cause 
the water to follow the blade, a vacuous space is 
formed, which results in a large loss of propulsive 
power, while the metal of the blade may become 
seriously pitted. This phenomenon, now known as 
‘* cavitation,” was first brought into prominence in 





FiG. 4—SPRING TORSION METER 


1894, by the trials of H.M.S. “ Daring,”’ one of the 
early destroyers. This was about the time when the 
‘“‘ Turbinia ” was built, so that Parsons had no know- 
ledge that he might meet with the same difficulty. 
In the “‘ Turbinia,”’ as at first constructed, there was 
a single turbine driving a propeller shaft at about 
2000 r.p.m. The vessel only attained a speed of 
about 20 knots, which was very low considering the 
results of model experiments on the hull and the power 
of the turbine as deduced from its steam consumption. 
Many different kinds of propellers were tried, with no 
appreciable improvement, and Parsons confirmed the 
loss of power by fitting an ingenious spring torsion 
meter of his own design between the turbine and the 
propeller shaft. This apparatus, which was the fore- 
runner of modern torsion meters, is shown in Fig. 4. 
By this time the trouble with H.M.S. ‘‘ Daring ” had 
become understood, and cavitation was obviously 
the cause of the loss of power in both boats. Parsons 
met the situation with his characteristic vigour, and 
put in a new turbine with three cylinders, each driving 
a separate propeller shaft. On each shaft he placed 
three propellers in series, making nine in all, and as 
a result the speed was increased from 20 to 32-2 knots, 
and eventually to 34 knots, at a time when the fastest 
destroyers could only make about 27 knots. 





|| ‘‘ Computation of Stresses in Bridge Slabs due to Wheel 
Loads,” by H. M. Westergaard, Public Roads, March, 1930, 


page 4. 
* Second Parsons Memorial Lecture, Inst, of Hiectrical 
Engineers, Nov. 25th. 
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Parsons decided to make a thorough investigation 
of the problem of cavitation. The phenomenon would 
be clearly favoured by reducing the difference 
between the absolute pressure of the water surround. 
ing the propeller and the vapour pressure of the water. 
There were two ways of obtaining this result, either 
by raising the temperature of the water nearly to 
boiling point or by maintaining a vacuum above the 
water. Parsons tried both. An oval tank, illustrated 
in Fig. 5, was constructed, and in it was a propeller 
2}in. diameter, which could be driven at from 1500 
to 2000 r.p.m. The tank was provided with side 




















FiG. 5—CAVITATION EXPERIMENTAL APPARATUS 


windows for purposes of observation, and the pro- 
peller was strongly illuminated by intermittent light, 
so that it appeared to be stationary or only revolving 
very slowly. At first, boiling water was used in the 
tank, but in consequence of the trouble from rust and 
dirt, cold water was used and a vacuum maintained 
above it by an air pump. A great deal of valuable 
information as to the best shape of propeller to avoid 
cavitation was gained from these experiments. 
Several large vacuum tanks are now in service, pro- 
vided with all the apparatus for measuring thrust, 
slip, torque, efficiency, &c., and they have contributed 
greatly to the improvement of propellers. 
THE EROSION OF PROPELLERS. 

In 1915.Lord Fisher’s Board of Invention and 
Research appointed a Committee to investigate the 
cause of the corrosion or erosion of marine propellers, 

q ‘‘ Euber die Berechnung der Fund tion,” by 
Dr. Fredrik Vogt, Det Norske Vidonskaps-Akademi, Oslo, 
Norway, 1925. 
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which was causing the Admiralty considerable con- 
cern at the time. So serious was the damage in certain 
instances that propellers had to be renewed even 
after a three-hour trial. Parsons was a member of 
the Committee, and, so far as I know, it was he who 
first suggested the real explanation of the trouble. 
He put it down to the sudden closing up of the vacuous 
spaces caused by cavitation on the surface of the 
propeller. He was, of course, familiar with the nature 
of these spaces from his earlier experiments on cavita- 
tion, and it is probable that this caused him to con- 
sider the effect of vacuous cavities closing under the 
pressure of the surrounding water. Calculations were 
made to determine what would happen under such 
conditions. It was shown that the pressure produced 
when a spherical cavity with an internal vacuum 
collapsed would depend upon the ratio of the diameter 
of the cavity to that of the size it collapsed to. If 
the ratio of cavity to final size was 20: 1, the pres- 
sure produced would be 68 tons per square inch, while 
with a ratio of 100 to 1, the pressure would be 765 tons 
per square inch. Since the pressure produced by the 
collapse was independent of the absolute size of the 
cavity, it was evident that quite small cavities might 
cause pressures, far above the elastic limit of the metal 
of which the propellers are composed. These pressures 
would crush the metal surface and erosion would 
result. A careful review of cases of propeller erosion 
showed that Parsons’ theory almost certainly affords 
the true explanation. 

Rapid erosion often occurs in centrifugal and other 
pumps and in water turbines, especially when impeller 
speeds are high. It is found to take place in just 
those places where vacuous spaces would be formed 
by cavitation, and the crackling and other noises 
often heard are evidence 
of the collapse of such >———~ ap 1 
spaces. Experiments on 
a water syren which 
suffered from severe 
erosion showed that the 
rate of erosion depended 
greatly on the softness 
of the material; soft 
brass eroded rapidly, 
manganese bronze more 
slowly, and the hardest 
high-speed tool steel 
hardly at all. That 
hardness is the principal 
factor in resistance to 
erosion is confirmed by 
experience with steam 











turbine blades. At the 
low-pressure ends of 
steam turbines, where 


the steam is very wet 
and the blade speeds 
are high, serious erosion 
of the blades may occur. 


It is caused by the 
intense pressure pro- 
duced When a_ blade 


moving with high velo- 
city in a vacuum strikes 
a comparatively slow- 
moving particle of 
water, especially if there 
is a cavity in the blade 
at the point of contact. 
Blades of brass, and even of rustless iron, are rapidly 
eroded by this action, but the trouble has been com. 
pletely cured by fixing shields of hard tool steel to the 
outer edges of blades running at high velocity in wet 
steam and a vacuum. 
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FIG. 6 


In order to determine experimentally the intensity 
of the pressures produced by the collapse of a vacuous 
space, such as occurs in cavitation, the apparatus 
shown in Fig. 6 was constructed. It consisted of a 
hollow brass cone, 18in. long and 2}in. diameter at 
the base, with ports at D for the passage of the water. 
In the apex of the cone was fitted an end piece shown 
in Fig. 7, with a central hole, 0-015in. in diameter. 
Plates of various thicknesses could be fastened to the 
end piece to close the hole. 


The cone was placed in a tank of water and allowed | 


to fill; it was then thrust downwards quickly until 
its motion was arrested by a rubber block at the 
bottom of the tank. When the cone was suddenly 
stopped in this way the resilience of the rubber 
allowed the water to continue its motion, with the 
result that a vacuous space was formed at the apex 
of the cone. This immediately closed with a click, 
and the pressure produced was so great that plates of 
brass, 0-0015in. thick were perforated, and thicker 
ones were severely dented. To intensify the effect 
the length of the cone was increased to 4ft. by the 
addition of a cylindrical portion in which a lead 
weight was fitted. The weight was suspended by a 
spring and so placed as to cover additional ports as 
it descended. When the apparatus, in its new form, 
was thrust to the bottom of the tank and its motion 
arrested, a loud metallic click was caused by the 
closing of the cavity. The hole at the apex had become 
enlarged to a diameter of 0:020in. by the erosion, 
and under these conditions brass plates, 0-024in. 
thick, were perforated. To do this the pressure must 
have been at least 75 tons per square inch. With an 
end-piece of oil-hardened tungsten steel havinga hole of 
0-016in. diameter, a brass plate, 0-035in. thick, was 


perforated in two blows, the estimated pressure being 
140 tons per square inch. Attempts were then made 
to cause erosion of a disc of hardened ‘‘ Novo ”’ steel, 
but forty blows failed to produce any impression on 
it, and eventually the steel end piece of the cone was 
fractured. These experiments made it clear that the 
pressure produced by the collapse of vacuous spaces 
was quite sufficient to account for the erosion of 
propellers. Parsons thought that a similar theory 
might account for the pitting of condenser tubes, but 
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| experiments carried out to test this idea were incon- 


clusive. 
. 
Work ON Evectric LAMpPs. 


| In his younger days Parsons took up the manu- 
| facture of electric lamps, both are and incandescent. 
| One of his early are lamps is illustrated in Fig. 8. 
|The mechanism comprised a solenoid in series with 
| the carbons, which acted on a plunger and thus drew 
| the carbons apart, afterwards serving to maintain the 
| current constant. The plunger was so shaped that 
| the pull of the solenoid diminished somewhat as the 
earbons burnt down, thus compensating for the 
reduction in weight of the movable positive carbon. 
| To keep the position of the are constant the lower 
| negative carbon was adjusted upwards by hand as it 
burned away. The type of are lamp shown in Fig. 8 





| 

















FiG. 8—PARSONS' ARC LAMP 


took currents from 60 to 150 amperes, and was 
designed for projector work. Smaller are lamps, both 
direct and inverted, were made for ordinary lighting 
purposes. Some of Parsons are lamps were used 
about 1890 to supersede “‘ limelights ”’ in the Empire 
Theatre at Newcastle: an early example of arc 
lighting ina theatre. To maintain a constant position 
of the are the negative carbon was pressed upwards 
by @ spring against the points of small screws, which 
allowed the carbon to advance as the end of it was 
burnt away. 

Parsons started manufacturing vacuum incan- 
descent lamps about 1885. This was some six or 
seven years after Swan and Edison had brought out 
their first carbon filament lamps, and the possibilities 
of incandescent lighting were attracting many people, 
in spite of difficulties due to patents. Parsons, aided 
by Messrs. Clarke, Chapman, Parsons and Co., of 
which firm he was then a partner, and by the late 








John W. Edmundson, founded the Sunbeam Lamp 
Company. Manufacture was started in the lower part 
of Park House, Gateshead, an old residential mansion, 
since burnt down, but forming at the time part of the 
works of Messrs. Clarke, Chapman, Parsons and Co. 
At first small lamps were made, but after the legal 
decision in a patent action that a “ filament ”’ was 
less than in. in diameter, the Sunbeam Lamp Com- 
pany restricted their activities to the production of 
lamps ranging from 100 to 3000 candle-power. Lamps 
of the latter size required 80 amperes at 100 volts, 
their consumption therefore being about 2? watts per 
candle-power. In those days the usual voltages were 
65, 80, or 100 volts. Lamps made by the Sunbeam 
Company were employed for lighting the Neweastle 
Exhibition of 1887, current being supplied by ten 
Parsons turbo-dynamos ranging from 16 kW to 
32 kW and all non-condensing. The carbons in these 
lamps (they must not be called filaments, as the law 
had decided that a filament kas a diameter of less 
than -,in.) ranged from about jin. to jin. or even 
more in diameter. They were composed of tar putty, 
squirted into a rod and carbonised by baking. It is 
difficult now, after a lapse of more than fifty years, to 
find out much about a process which was kept very 
secret at the time, but it seems that the material 
which was squirted consisted of tar, a special anthra- 
cite, and about 4 per cent. of Zirconia. After baking 
it was connected to the leading-in wires and heated 
by current in benzine vapour. This caused a deposi- 
tion of carbon on the hotter, and therefore thinner, 
places and rendered the rod more uniform. The 
advantage of the Zirconia was that it caused the 
resistance of the rod to fall with time, and the 
increased brilliance compensated for the blackening 
of the bulb. 

Concerning the making of these lamps I may quote 
from a letter written to me by Mr. H. W. Edmundson, 
the son of Mr. John Edmundson, who seems to have 
had the run of the works as a boy. He says: 

‘“* The carbons were made by an old man, christened 
by Parsons ‘ the old fossil.’ I used to visit the works 
(in the old Park House) at holiday times and help this 
old boy at his work. He regarded Parsons in much the 
same way as a naval rating does the Admiral, and 
hustled me out of the way when the great man came 
round. The apparatus was quite simple. The coal 
was broken up into a coarse powder in a mortar, and 
then ground in a coffee mill, after which it was treated 
with caustic soda and aquaregia, w‘th prolonged 
washings. The resultant powder, afte: being dried, 
was ground in an agate mortar and sieved, after which 
it was subjected to a mysterious operation in a little 
cubby-hole, kept carefully locked, and called by Sir 
Charles the “‘ Holy of Holies.’ 

““ What actually took place was that the old man 
(I have forgotten his name) weighed out some of the 
carbon powder and some icing sugar and ground them 
together in a mortar with a little absolute alcohol. 
The function of the sugar was to act as a further 
binding agent when the coal powder was mixed with 
tar. It was kept in a bottle labelled ‘ Arsenic.’ This 
was done by Parsons with the idea that the old man, 
or anyone else, would be chary of tasting a white 
powder so labelled. The old man always referred to 
the ‘ white powder ’ and the ‘ black powder.’ When 
the production of lamps went beyond the experi- 
mental stage and the methods of manufacture had to 
be altered to produce larger quantities, the old man 
was nearly heartbroken. 

“The air pump used as a backing pump to the 
Sprengel mercury pump was a ponderous affair with 
two two-stage vertical cylinders. It continued to do 
good work for many years. This pump was built to 
Parsons’ instruction.” 

The pump referred to by Mr. Edmundson was a 
compound one with a pair of cylinders 18in. diameter 
by 36in. stroke, each having a compounding cylinder 
of 8in. diameter above it. The pump was single- 
acting and had mechanically operated valves. These 
sometimes broke as I know to my cost, having several 
times had the dirty and difficult job of repairing 
them. Nor was I the only one, for Mr. Edmundson 
tells of the following incident, which must have 
occurred hefore I joined Parsons at the latter end of 
1888. 

**T have one lively recollection of him (Parsons). 
He and my father had been wrestling with the pumps 
I have described ; I expect some mercury had got 
into the valves, and both had their hands good and 
black. Parsons whipped out a beautiful clean white 
handkerchief and proceeded to wipe his hands on it.”” 
One of the men said: ‘* We often saw Mr. Parsons 
and Tom Jefferson (a fitter) at work on the turbine 
which worked the generator for the lamp works, Mr. 
Parsons with his coat off and his nice white shirt 
sleeves rolled up. I often wondered what his missus 
would say when he got home.” Parsons was never 
afraid of work, be it ever so dirty, as I know, from 
having often worked with him on a job. 

Little is now known about the various ingenious 
devices made by Parsons for the manufacture of 
lamps, and after he left Gateshead in 1889 he took 
little further interest in the subject. 

(To be continued.) 
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Performance of Single-Stage Steam 
Jet Operated Ejectors. 
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THE SINGLE-STAGE EJECTOR WHEN PUMPING STEAM. 


Experimental Data.—In Fig. 11 are plotted (for 
a series of values of w/A;) characteristic curves A a, 
Bb, &c., of chamber pressure on a base of (w-+ Q)/As, 
where w is the weight of nozzle steam and Q the weight 
of entrained fluid per unit time, while A;=the throat 
area of the combining tube. 

The entrained fluid Q was steam, which was 
used in these experiments in preference to air. The 
steam was generated by warming a receiver containing 
water and placed in communication with the suction 
chamber. 

The curve O A BCD is similar to that shown in 
Fig. 6 (ante), and represents the limiting depression of 
pressure obtained for any given value of w/Q with 
suction chamber blanked oft (Q=zero). 

From the point B, for example, low-pressure steam 
was admitted progressively to the suction chamber, 
causing (w+-Q)/A; to imcrease and the vacuum to 
diminish. 

At the point A, where w/A;= 642, the ejector was 
perfectly stable so long as the suction was blanked off, 
but on admitting steam (Q) it became unstable until 


B.Sec., M.1. Mech. E.* 
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shows that it is uneconomical to adopt too high a 
value of w/A; for the nozzle steam. 

On the other hand, too low a value of w/A; leads 
to instability at starting, although when once work- 
ing a value of (w+Q)/A;=700 is satisfactory. A 
value of w/A;=700 should therefore be adopted for 
the nozzle steam. 

The Efficiency of the Combining Tube End and of the 
Complete Single-stage Ejector when Pumping.—When 
the air suction is not blanked off there is an additional 
loss due to impact where the steam jet and the 
“entrained ”’ fluid unite. It is to be noted in this 
connection that the impact loss is theoretically much 
less in such an ejector than it is in a boiler steam 
injector. 

Thus, applying the well-known Newtonian equa- 
tion for the loss of kinetic energy L by impact of 
w lb. of steam and Q lb. of water per unit time 

Fees (V1 -V2)? Q : (1 e?) ; . ; (20) 
29 (w+Q) 


where e is the coefficient of restitution, which in the 
present instance is assumed to be zero. 





Assuming also that V, (the velocity of entry of the 


value it has when the suction is blanked off because 
the weight of steam being compressed (w-+-Q) is 
greater than the weight of operating steam (w). 

Referring to Fig. 14, the nozzle steam is expanded 
from A to C, instead of A to C. If it be assumed for 
simplicity that the quality of the entrained steam is 
the same® as that of the expanded nozzle steam, 
then C, is the state-point of both, before combination. 

The reheating of the mixture at constant pressure 
from C, to C, is given by the return (to the mixture) 
of the impact loss as heat, namely h, where 


Vv! ( 8 ) 
a o9d 1-+8 





mixture, 
iy uray A 
Q tw Il+s 
so that the total heat per pound of mixture at C, is 
h 
H;=H,+—— 23 
s=Hit7 5, (23) 


Compression of the mixture then follows along the 
line C,Fy. 

In one experiment s was equal to 0-20, giving 
L/E=s/(1-++-s)=16-7 per cent. for loss by impact. 
Allowing a nozzle efficiency of 85 per cent. and plotting 
the data on the H-0 diagram (Fig. 14), it was found 
that the overall efficiency of compression of the 
mixture was 

CB, 

‘22 53 per cent. 

C.D, 
while the overall etticiency of the whole ejector, con- 
sidered as 

theoretical available energy in delivered mixture 











theoretical available energy in the steam jet 
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(w-+-Q)/A; reached about 700. Within the range 
700-1150 (the limit of the experiments) the ejector 
was completely stable. 

Considering the value of w/A;—700, and entrain- 
ing 25 per cent. of steam—i.e., (w+Q)/Ar=875)— 
it is seen that the resulting chamber pressure was 
3°95 Ib. per square inch absolute. Taking w/A;= 840, 
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however, and the same weight of entrained steam 
(175 lb. per hour per square inch of area), giving 


(w+Q)/A;= 1015, it is seen that the resulting chamber 
pressure was 4-4 1b. per square inch absolute. This 


feed water) is small compared with V, (the steam jet 
velocity) and may he neglected, then 


wV,? 8 
L=——!. ( =) 7 aes LY 
29 l-+s 
where 
water 
Q, w= ———_ 8 
steam 


Now E=the original kinetie energy in the steam jet 


w V,? 
29 
so that 
ef Fs _ 99 
L/B= (, —) ee. ee 


This equation is plotted in Fig. 12. 

Now, in a boiler feed-water injector, it has been 
well established’ that s=about 13, so that 

13° 

“14 
i.e., 93 per cent. of the original kinetic energy in the 
steam jet is immediately dissipated into heat, before 
any recovery of pressure in the delivery tube can 
commence. 

In the second stage of a two-stage ejector, however, 
delivering w lb. of steam and Q lb. of “ entrained ”’ 
fluid per unit time to atmosphere, the maximum value 
of Q/w over the working range is about } only. 
Hence, in this instance, L/E=1/5, or 20 per cent., 
a much more favourable figure. 

The overall efficiency of an ejector when delivering 
a mixture of air and steam is not readily obtained, 
since the index n in the law of compression p v”=con- 
stant is not exactly known, but if steam is entrained 
instead of air, an approximate solution may be found. 
Thus, consider an ejector entraining steam. Since 
the discharge pressure is fixed (atmospheric), the 
vacuum in the suction chamber must fall from the 


L/E-= 0-93; 





* Research Department, C. A. Parsons and Co., Ltd., Heaton 





Works, Newcastle-on-Tyne. 


Kneass, ‘‘ Practice and Theory of the Injector.” 
Chapman and Hall, Ltd. 1903 edition, page 66. 


5s. L. 
London : 





was computed to be 


(w+Q)F, Gy _ 


F, Gy x ’ 
ara B, = +) AB, =48-5per cent. 


Experimental Characteristic Duty Curve of Single 
stage Ejector, and Calculation of Hydraulic Efficiency 
of Compression.—_In Fig. 13 the characteristic curve 
of chamber pressure E HF is plotted on a base of 
s=Q/w. The point of interest is the shape of the 
curve EH F. 

At the point where O D gives a particular value of s 
the measured chamber pressure is H D, with atmos- 
pheric back pressure pg. EH F is the curve of abso- 
lute chamber pressure under investigation, while 
AB Gis the calculated steam jet velocity V from the 
nozzle (assumed efficiency 85 per cent. ). 

The curve A B, G, is the calculated Vj=V,/(1+8) of 
the mixture after impact. 

Now, if the value of s=Q/w over the working range 
is small, the rise in total heat after impact will be 
small, so that V pi Vi at inlet to the combining tube 
will not alter much. Hence qj= V9 Y Pi vj will not 
alter much, and may he regarded as constant. Since 
V; is equal to V,/({1-+s), where V, is the steam jet 
velocity from the nozzle, equation (19), ante, becomes 


” 


7 e n—1 
, _Po_Jy,¥ 4(, N _)'| 24 
t='s, = a \Gteya/ | > eee 
Thus nt ‘ 
(ES Pe Feb? eos ay 


which gives the required characteristic curve of pj on 
a base of s. 

Since the value of n is not known—because it 
involves the hydraulic efficiency 7! of compression 
(equation 16 ante), it will be preferable to calculate 7 





® Actually, of course, the quality of the nozzle steam and of 
the entrained steam respectively is indeterminate. 


and then h'=the rise in total heat per pound of 
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from equation (24) and to find how it and 7! vary. 


nt 
The overall compression efficiency may also be 
evaluated, 

Thus let the curve C F in Fig. 14 now be investi- 
gated with the help of equation (25). 

Here s, V, c, and X= p,/p; are the known variables, 
and therefore the index of compression may be 
caleulated from them. ‘The calculation proceeds as 
in Table I. 

It will be seen that, as the duty of the ejector 
increases the hydraulic efficiency 4’ of the combining 
tube tends to fall off somewhat, and the overall com- 
pression efticiency of the combining tube (4) is 
appreciably less than 7}. 


SUMMARY AND CONCLUSIONS. 


The outstanding conclusion from the foregoing 
investigation is the low efficiency of compression of 
the combining tube, even after making allowance for 
the losses in the operating steam nozzle and by 
impact when the “entrainment ’’ takes place. As 
regards the latter, it is considered by some that the 


when a fluid encounters a solid surface with high 
relative velocity. 

It seems clear that with velocities near or exceeding 
the acoustic, profound changes in flow pattern can 
take place, and that these are accompanied by tur- 
bulence, instability, and large losses, Unfortunately, 
the Venturi theory for a gas shows thut to obtain a 
low pressure in the suction chamber of an ejector, 
the jet velocity in that region must necessarily be 
great. By using two or three stages in series, how- 
ever, some reduction in velocity and a considerable 
reduction in steam consumption can be obtained. 

The losses in an ejector have a predominating 
influence, and the phenomena occurring in the com- 
bining tube are so little understood that a practical 
design can be arrived at only by experiment. 

The main reason why the practical limitations of 
an ejector are not better understood is because the 
phenomena of flow take place at such high velocity, 
are invisible, and are nearly inaccessible with ordinary 
apparatus. 

fhe elementary idea of rendering possible a view 
of a rapidly moving stream of fluid is old, for it was 





carried out in the steam injector before 1859, when 


TABLE I. Efficiency of Combining Tube (see Equation 24 and 


Approximate calculation of hydraulic efficiency of compression 7’ in combining tube, overall compression 


Q) V; l+s VA , Vi | aa - Log a Xuele Log X " 
Ww {t. ‘sec {t. ‘sec, l-+-e ¢ l 2 x 2 \ x nm a Pi log a 
impact Vi )" log X 
loss, ° 
88, ‘70 t 1 1 
(1 
4 i 
a 3710 1-0 3710 0 3-09 9°55 0-596 1-596 0- 20303 16°65 1-2214 0-166 
0-025 | 3500 1-025 $410 2-44 2. y2 S-10 0-506 1-506 0-1778 8-10 0: 90848 0- 1956 
O-05 SOT 1:05 $235 4-76 2°83 7°27 0-455 1-455 0- 1628 6-05 O-7TSi75 0-208 
OW 3286 1-10 2990 9-1 2-74 6-20 O- 388 1-388 00-1423 4-57 0- 6599 0-216 
O-20 3195 | 1-20 2660 16-7 2-66 $0) 0» 3065 1- 3065 0- 1161 3°57 0- 5526 0-210 
25 3175 | 1-25 2540 20 2-642 4-46 0- 2795 1- 2796 O- 1070 3-33 0- 5224 0: 20458 
Notes..-Assume at the suction chamber, 144 pj v,— about 40,000ft.. and for 
9 
the compression in the combining tube, average 7 about 1-125 
s 
( 


Local acoustic velocity ¢; at pj ,qay 


concept of entrainment by friction against the surface 
of the steam jet is a satisfying explanation of the 
ejector action. Others consider this discounted by 
the experimental fact that several nozzles in parallel, 
having a greater total jet surface, do not work any 
better. 

In view of the Venturi theory, it seems likely that 
‘entrainment ”’ is not the cause of the action, and 
that it is more reasonable to suppose that the fluid 
entering, the suction chamber is simply ‘ absorbed ”’ 
by the low-pressure steam jet, and probably enters 
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Fic. 14— Total Heat-Entropy Diagram for Single-Stage Ejector 
when Pumping Steam. 


it normal to its surface. Some experimental con- 
firmation of this has been obtained.? 

As regards the losses, the effect of surface roughness 
on streamline surfaces depends on the magnitude of 
the velocity or, more correctly, on the Reynolds 
number, and recent published papers* have drawn 
attention to the complex nature of the parasitic losses 





7 “* Proceedings,’’ Inst. Mechanical Engineers, Vol. 130, pages 
57-8. 
8 (1) “ Aerodynamical Research and Hydraulic Practice,” 
A. Fage, ‘‘ Proceedings,’’ Inst. Mechanical Engineers, Vol. 130 ; 
(2) James Forrest Lecture, Journal, Institution of Civil Engi- 
neers, No. 8, Oct., 1936. 


pivi= y (32-2 x 1-125) 
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that ingenious apparatus of Giffard was first brought 
to England by Sharpe, Stewart and Co., of Man- 
chester. Kneass,® referring to an (unnamed) engi- 
neer to whom its success in England was in great 
measure due, quotes from his report as follows : 
‘I then opened the peep-holes opposite the space 
between the combining and the receiving nozzles, 
and saw the white stream passing from one to the 
other on its way to the boiler.” 

Later, visual experiments with ejectors have been 
made and some of these published,!® but so far only 
the surface of the problem has been scratched. 

It seems rational to know first what are the pheno- 








mena that are being investigated, and now that a 
practical ejector is available for investigation, it is 
not, in the first instance. the effects that require to 
be studied so much as the phenomena themselves. 

It may be possible to improve the efficiency of an 
ejector when more is known about the nature of fluid 
flow at high velocity. This is at the present time 
receiving the closest attention of investigators into 
the problems of aerodynamics. 








Vacuum Pumps.* 


IN molecular distillation the material to be distilled 
flows down a heated surface usually less than an inch from 
a parallel cooled surface, in a vacuum so great that a 
molecule leaving the heated surface is likely to strike no 
intervening molecule until it condenses on the cooled 
surface. By this means liquids, such as fatty oils, whose 
decomposition temperatures are below their boiling 
temperatures even in high vacua, may be successfully 
distilled. The vacua employed are of the order of a 
millionth of atmospheric. 

The development of greatly improved high-vacuum 
condensation pumps is of prime importance also for many 
other purposes, ranging from evacuating tubes for neon 
signs to continuously evacuating large demountable 
X-ray or radio transmitting tubes. Capacities have been 
stepped up to “300 gallons of nothing per second” 
(300 gallons at the low pressure used are equivalent to a 
third of a teaspoonful of air at atmospheric pressure), and 
thermal efficiencies increased from a ten-millionth of 
1 per cent. to a hundred-thousandth. Although these 
efficiencies are still absurdly low, the large increase is 
significant for industrial applications. 

Dr. K. C. D. Hickman, in charge of Eastman’s develop- 





® “ Practice and Theory of the Injector.’’ London: Chap- 
man and Hall, Ltd. 1903 edition, page 5. 

10 (1) “The Air Ejector,” A. D. Third, Journal of the Royal 
Technical College, Glasgow, December, 1927; (2) “The Pro- 
duction of Vacuum by Means of a Steam Jet,” F. R. B. Watson, 
‘* Proceedings,” Institution of Mechanical Engineers, Vol. 124, 
page 231, 

iL Journal, Institution of Civil Engineers, No. 8, Oct., 1936, 


page 564. 





* From The Industrial Bulletin of Arthur D. Little, Inc. 


ment, has graphically explained the difficulties involved : 
the evacuation of gases is a matter profoundly different 
from their compression. When we pump we command, 
and the molecule must obey ; when we suck we beckon, 
and the molecule follows only at its own sweet will. All 
that a pump can do is to clear the way and invite mole- 
cules to enter the emptier regions. At pressures below a 
millionth of an atmosphere mechanical pumps cease to 
work, because of leakdge and the vapour pressure of their 
lubricating oils. Accordingly for vacua within or beyond 
this range, a condensation pump is connected in tandem 
with a mechanical pump. Langmuir developed the 
mercury condensation pump over twenty years ago. 
Mercury is vaporised and condensed within different 
portions of the same vessel. The flow of the mercury 
vapour past and away from the pump inlet * beckons ” 
molecules from the equipment evacuated, just as the 
flow of water creates a water vacuum. 

Even the low vapour pressure of mercury, however, is 
too high for use in creating really high vacua. Accord- 
ingly organic liquids of extremely low vapour pressure 
have been developed. Metropolitan-Vickers use residues 
of molecularly distilled petroleum derivatives, and 
Eastman various esters. The accumulation of impurities 
in these in turn limited their usefulness. This limitation 
now has largely been overcome by Hickman in his improved 
cascade pump, seon to be generally available in a variety 





Fig. 14). 


efficiency 7)", and reheat factor R= 7';7;’. 


Index 7 ( 1 1 7 
n (! oe x! 4 R” 
log X : ij 
1-20 0-668 0- 1358 1- 3671 0-615 1-087 
1-243 0-567 0- 1009 1-2616 0-515 1-10 
1-261 0-533 0- 08675 1-221! 0-485 1-10 
1-275 0-514 0-0731 1- 1833 0-472 1-09 
1-267 0-528 0-0613 1/1516 0-493 1-07 
1-259 0-541 00-0581 1- 1429 O-510 1-061 
| 1 I ! 
; x ¥-1 
verall efficiency = - a 
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{|X n 1} 


of capacities. This is a fundamentally simple condensation 
pump of radically improved design, consisting of several 
sections in tandem in which a mixture of organic liquids 
of extremely low, though ascending, volatility is employed. 

In operation impurities are automatically removed and 
the constituents of the condensation liquid itself separate 
in the several sections of the pump according to their 
relative volatility. The most volatile portions provide 
great capacity but only moderately high vacua, the least 
volatile being reserved to scavenge out the last traces of 
molecules which it is possible to remove. With this pump 
vacua have been attained so high as to be measurable 
only with the greatest difficulty but which appear to be 
of the order of a hundred-billionth of atmospheric. 








Suor Frraine Ny Mines.—The Secretary for Mines was 
recently asked in the House of Commons how many 
collieries were substituting other methods of getting down 
coal for shot-firing. He replied that devices such as 
Cardox and Hydrox and the hydraulic burster were in 
general use at some twenty collieries, and were being tried 
out at a number of others. The use of pneumatic picks 
was also progressing, the number in use for coal getting 
having risen from 934 in 1928 at 78 mines, to 6464 in 1936 
at 234 mines, and the quantity of coal so mined from little 
more than 1,000,000 tons to 11,750,000 tons. He added 
that it had been found possible to eliminate shot-firing 
altogether at some mines. 

THos. Firth anp JoHN Brown. Lrp.—We have 
received from Thos. Firth and John Brown, Ltd., of 
Atlas and Norfolk Works, Sheffield, a brochure which 
commemorates the centenary of the company. Entitled 
‘100 Years in Steel,” it gives a detailed chronology 
of the two companies up to and since the time of their 
amalgamation. Sir John Brown opened business on his 
own account in 1837, and for some years was engaged in 
the manufacture of steel, files, and railway springs. The 
firm of Thos. Firth and Sons was founded in 1842 by 
Thomas Firth and his two sons, Mark and Thomas. In 
1852, one year after taking over its new Norfolk works in 
Savile-street, Thos. Firth and Sons forged its first gun 
at Claywheel Forges. The Atlas Steel and Spring Works 
were opened in 1856 by Sir John Brown, who shortly 
afterwards reintroduced the iron puddling trade into 
Shefiield. In 1860 Sir John introduced the Bessemer 
process of steel making into the district, and in the follow- 
ing year began producing steel rails by the process. 
Towards the latter part of the nineteenth century a keen 
armament competition was in progress between the 
two firms ; John Brown and Co. were continually improv- 
ing armour plates, and Thos. Firth and Sons, Ltd., were 
giving a considerable amount of attention to the produc- 
tion of armour-piercing shells. In 1903 John Brown and 
Co., Ltd., acquired a controlling interest in Thos. Firth 
and Sons, Ltd., but it was not until 1930 that the steel- 
producing interests of the two firms were amalgamated 
under the now familiar name. This book, incorporating 
as it does the history of two of the oldest and best-known 
steel firms in the country, is highly interesting, and its 
many photographs and excellent illustrations add to its 
attractiveness. 
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Railcars for the Buenos Aires Pacific 
Railway Company. 


MPHE first of two railcars built by the Birmingham 

_ Railway Carriage and Wagon Company, Ltd., of Smeth- 
wick, for the Buenos Aires Pacific Railway Company 
is illustrated in the accompanying engravings. It is 
driven by an oil engine mounted on the chassis frame, 
through a hydraulic transmission system, to one axle 
of the power bogie. The cars have been designed by 
Messrs. Fox and Mayo to operate at a schedule speed 
of from 60 kiloms. to 70 kiloms. per hour, and at a 
maximum speed of 87-5 kiloms. per hour. Sixty passengers 
are accommodated in one compartment, divided by the 
entrance vestibule. <A driver’s cab is arranged at each 
end of the car and, in addition, there are postal and 











Power is transmitted through a Leyland hydraulic 
torque converter, which operates on the Lysholm-Smith 
system. It is mounted in the engine bell housing and 
performs the functions of a gear-box. Essentially it is 
a centrifugal oil pump mounted in the same casing as 
a three-stage hydraulic turbine. The turbine consists 
of a rotor on which three separate rows of blades are 
fixed in such a position that they are divided by two 
rings of stationary blades fixed to the casing. The casing 
is completely filled with fluid, so that when power from 
the engine is transmitted to the pump the fluid is driven 
on to the rotor blades and reacts on the stationary blades, 
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Fic. 1—GENERAL 


lavatory compartments. Each railcar has an overall 
length of 55ft. 54in., with a tare weight in running order 
of 15 tons 3ewt. 3qrs. 161b., and a gross weight of 
19 tons 6ewt. I qr. 16lb. A view of the complete car 
is reproduced in Fig. 2 on the opposite page. 

The traction unit has been designed and built by 
Leyland Motors, Ltd. It consists of the engine, torque 
converter, final drive, radiator, and a system of control 
which not only enables a single car to be driven from 
either end, but enables multiple-unit working to be 
carried out by coupling together a number of power 
cars in any order, with the complete train driven from 
any one of the control panels. Reference should be made 
to the general arrangement drawings, shown in Fig. 1, for 
the lay-out of the traction unit. 

Fitted on the main chassis frame on the forward end 
of the car over the bogie is a six-cylinder oil engine 
which develops 120 B.H.P. at its governed speed of 
1900 r.p.m. It is of the well-known Leyland direct- 
injection type, in which the overhead valves are operated 
by push-rods, thus enabling separate cylinder heads to 
be used for two groups of three cylinders. The crank- 


shaft is carried in seven main bearings and is case hardened. 


5’-3" 





A cast iron construction is adopted for the crank case. 
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first reduction is made through spiral bevel gears, and the 
second through spur gears. The bevel pinion is in constant 
mesh with two independently mounted crown wheels, 
which revolve in opposite directions. Between them is 
a spur pinion, which is in constant mesh with a larger 
gear pressed on to the axle. A change in direction can 
therefore be obtained by moving the spur pinion into 
engagement with one or other of the crown wheels, the 
teeth of the spur pinion engaging with internally cut teeth 
in the crown wheels. 

Each coach traction unit is similar in lay-out and 
necessitates only one train pipe and a cable. with eight 
wires for its operation. These wires and pipe are led into 
“jumper” connections at each end of every coach, 
thus forming a continuous connection when coaches are 
coupled together to form a multi-unit train. Control 
is effected from any driving compartment from a control 
panel, whereon are mounted the engine and all other 
controls. They comprise the throttle control valve and 
a three-position switch for the torque converter, having 
positions for neutral, drive through the converter, and 


direct drive. A two-way switch similarly controls the 
operation of the reversing gear. Instruments and 
SALOON 
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up to the ratio of 4-6 to 1, and that as the speed rises there 
is an automatic decrease in the torque ratio. 

The drive to the torque converter is taken through 
one or other of two friction clutches operated by a simple 
toggle mechanism. The clutch dise nearest to the engine 
is mounted on a shaft passing through the centre of the 
converter and provides a direct drive. The second 
clutch disc is mounted on a hollow shaft, the other end 
of which is connected to the impeller inside the converter 
casing, so forming the drive to the converter. Two free 
wheel devices are incorporated in the transmission, one 
of which allows the converter to come to rest when 
the direct drive is engaged, the other being situated in 
the direct drive transmission line. This last-named free 
wheel allows the engine to stop if trouble develops while 
the car is still moving, thus preventing the occurrence 
of serious damage caused by the rotation of a disabled 
engine. It also relieves the drag on the train and relieves 
the clutches of wear, as it enables full engagement to be 
made before torque transmission begins. 

The final drive is taken through a propeller shaft 
fitted with Hardy-Spicer universal joints to a double 
reduction axle gearing mounted in an aluminium casing, 
which can be seen in the engravings, Figs. 3 and 5. The 





— ——— —— —— 50-0" Over Body Framing at Waist - — -—— 


25/64" 


—> 


3-614" Bet. Longitude Webs 


' 

1 | 
‘ 

i! 
| oe 










END OF RAILCAR 


indicators include an engine tachometer, an ameter, 
and three gauges showing the pressures in the train 
control pipe, the pressure in the reservoir, and the pressure 
in the brake cylinders. In addition, warning lights 
indicate that the oil pressure or water level for any 
engine has fallen below the prescribed limits. 

Provision is made for fitting fully automatic couplers 
for multiple-unit working. These couplers carry all the 
electrical and air connections for the controls, and by 
simply pushing the cars together the connections are 
automatically made. 

The engine control lever operates a variable-pressure 
reducing valve, which can vary the pressure in the train 
pipe between zero and 80]b. per square inch. The 
pressure acts upon a spring-controlled piston fitted in a 
cylinder mounted on the engine, and the increase or drop 
in pressure causes the piston to act on the governor control 
of the fuel oil pump. The same lever is used to start 
and stop the engine. When full pressure is applied the 
starter on each engine comes into operation, provided 
that the engine is not running, and continues in.operation 
until the engine fires. Reduction of the air pressure 
in the pipe to zero cuts off the fuel injection and therefore 
stops the engine. 
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If the oil pressure falls below a predetermined pressure 
the engine is automatically stopped by an oil pressure 
switch, which cuts off the fuel supply to the engine. A 
similar device is arranged so as to stop the engine if the 
cooling water level falls to a dangerous level. When the 
engine stops as a result of either of these contingencies, 
warning indicator lamps light up. There are two 
these lights, one indicating low oil pressure and the other 
low water level, so that the cause of the stoppage is 
at once apparent from an examination of the lamps. 

The torque converter clutches and the reversing gear 
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enclosed by a removable undershield. The engine is 
also completely protected from dust from the track, as 
the engine bonnet is sealed so as to act as a continuation 
of the duct extending from the roof, for cooling air. This 
duct enables air to be drawn from the roof over the engine, 
through the radiators and then expelled under the car. 
This arrangement was considered necessary because of 
the volcanic ash dust which is present in the district 
served by the railway. 

Of welded construction, the bogies are fabricated from 
steel and made according to the Kimberley patented 











on a bracket attached to the top flange of the bogie sole- 
bar. The effect of the ball joint and cup suspension is 
that the swing link and spring can pivot, in order to take 
up any movement of the bogie on a curve together with 
the bolster throw. ‘Timken roller bearing axle-boxes 
are fitted, on which are mounted elliptical springs pivotally 
attached to the bogie frame. 

Operated by Ferodo lined the Girling type 
expanding brakes were supplied by the Consolidated 
Brake and Engineering Company, Ltd. The brake drums 
are bolted to the inside of the wheels, and the wheel dises 


shoes, 
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are controlled by double-acting cylinders, operated 
by pressure air from a reservoir on each car, admission 
of the air being controlled by electro-magnetic valves 
with switches the control In the case of 
the torque converter control a rotary contactor is intro 
duced to relieve the double-acting clutch mechanism 
of the torque converter of all pressure in each of its three 
positions, é.e., direct drive, neutral, and converter drive. 
A dustproof casing on the side of the engine houses all 
the electro-magnetic valves, the rotary contactor relays, 
and the oil pressure switch, in a position which is accessible 
for their inspection. 

Radiators for engine cooling water and for cooling 
the torque converter fluid are installed that they 
receive air through ducts from the top of the car, where 
the air is comparatively free from dust. 

Directly driven from a pulley on the output 
of the torque converter is a compressor for supplying 
air for the train control and air brakes. This pulley 
also has grooves for the drive to the generator for the 
supply of electricity for lighting and operating the 


on column. 
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FIG. 3—TRANSMISSION ASSEMBLY 


electrical part of the control gear. Both these drives 
are by means of Brammer belts. If the air pressure 
in the reservoir drops below a certain figure an electrically 
driven auxiliary compressor brought into action. 
This auxiliary compressor acts as a booster should any 
small leak develop in the system, and provides a means 
of keeping the car in commission should the main 
compressor fail. 

Fabricated by welding, the steel underframe is built 
in one piece with the body—Fig. 4. The engine is 
suspended from the underframe on beams, with Balata 
pads interposed, the arrangement giving what is in effect 
a three-point suspension system. 

The body is constructed of metal throughout. Pillars 
of light U-section steel form, together with the carlines 
and floor bearers, continuous hoops round the body. 
These hoops are connected together at suitable intervals 


Is 


by light steel pressed members. Aluminium side and 
roof sheets are riveted to the framing members. The 


nose is carried down to within 6in. of the rail level and is 
suitably reinforced in order to allow a tubular cowcatcher 
to be mounted in front. 


Between the bogies the underframe is completely: 








design. 
of the wheels on the tread is 2ft. 6in. Their construction 
is shown in the engraving, Fig. 5, which illustrates the 
power bogie for the railcar. They consist of two sole- 
bars of box girder construction, tied together by tubular 
headstocks and four angle cross bars, two of which form 
diagonal braces. ‘The four cross bars are tied together 
at the centre and form a slide in which a brass trunnion, | 


The bogie wheel base is 7ft. and the diameter | are sprayed with asbestos in order to prevent ringing. 


The brake shoes are mounted on a split torque plate 
carried on the axle and provided with graphite-lined 
bearings. A ratchet type hand brake lever is fitted in 
each cab, which operates the brakes on the adjacent 
bogie by means of Bowdenex cables connecting the hand 
lever to the air cylinder lever. 

Temperature change and noise is eliminated as far 








Fic. 4—ViIEW SHOWING WELDED 


pierced by the centre pin, can slide to take up the bolster 
throw and, at the same time, transmit the tractive forces 
to the coach. The underframe has a fixed bolster with 
detachable ends, which pass through the bogie sole- 
bar webs. These detachable ends are fitted with a swing 
link which supports the body through a ball joint. The 
swing link pierces the top flange of the bogie solebar 
and carries a coil spring which is mounted in a cup bearing 








CONSTRUCTION OF UNDERFRAME 


as possible by means of sprayed asbestos, which is applied 
to the inside of the outer aluminium sheeting and the 
back of the interior lining. Formed of dovetail section 
aluminium sheets, the floor is covered with treated cork 
and finished with a layer of sponge-backed rubber. The 
underside of the flooring is also sprayed with asbestos and 
is finished with a hard cement. 
Access to the ear is gained vestibule 


by a central 














FiG. 5—POWER BOGIE SHOWING REDUCTION GEAR 
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provided with a sliding door on each side of the body. 
These doors are shaped with the body side to give as 
flush an appearance as possible when closed. The vestibule 
platform is below the level of the saloon floor. In addition, 
in order to allow for easy entry from the track level, 
a collapsible step is provided. This step is operated by a 
hand lever in the vestibule and is so interlocked with the 
sliding entrance door that it is impossible to lower the 
step with the door shut and also impossible to close the 
door with the step down. This precaution is necessary 
to avoid fouling the loading gauge. 








New American Streamlined 
Locomotives. 


TEN new partially streamlined locomotives, built by the 
Baldwin Locomotive Works, have recently been placed 
in service on the New York, New Haven, and Hartford 
Railroad, in the United States. These engines were 
specially designed and built for fast passenger services 
between Boston and New Haven on what is known as the 
Shore Line, and have been named after the route upon 
which they will work. There are no very heavy gradients 
on the Shore Line, but it contains a number of sharp 
curves. Hitherto the service has been mostly maintained 
by 4-6-2 * Pacific ’’ engines built in 1916, but of recent 
years their capacities have been severely taxed to keep to 
the schedule of about 3 h. 15 min. for the 156-8 miles with 
four to seven stops and hauling from fourteen to sixteen 
coaches. 

In designing the new engines a number of important 
facts had to be considered. It was not thought advisable 
to exceed three pairs of coupled wheels. Ample boiler 
capacity was necessary to provide sufficient steam at 
high speeds and give economy in fuel combustion. <A loco- 
motive was required which could be used, not only on the 
Shore Line, but also, in case of necessity, between New 
Haven and Springfield, where the axle loading is more 
restricted. Rapid acceleration was essential because of 
the stops and the large number of speed restrictions on the 
route, where trains are frequently slowed down to about 
40 miles an hour and it is necessary to get speeds of over 
70 miles an hour back quickly to maintain the tight 
schedule. The ruling gradient of the Shore Line is 
encountered approaching Sharon Heights from the east, 
where for a distance of over 5 miles the ascending gradient 
varies from 0-6 to 0-7 per cent. The engine required 
would have to be capable of maintaining a speed of at 
least 60 miles an hour on these gradients when hauling 
twelve coaches aggregating 830 tons. The railway com- 
pany did not possess a locomotive with sufficient power 
to give the required tractive force, and a series of tests 
was made with two of the existing “ Pacific”’ engines 
hauling a twelve-coach train. By means of a dynamo- 
meter car the aggregate tractive effort of the two engines 
was measured when hauling the train uphill at the required 
speed. The results were corrected to allow for the excess 
resistance of the extra locomotive and the results plotted. 
As a result of these investigations it was decided to build 
locomotives of the 4-6-4 type, illustrated above and in our 
Supplement. 

The new engines present a very clean cut and work- 
manlike appearance, the lines from the headlight set in 
the apex of the coned front of the smoke-box cover being 
carried back over the top of the boiler flush with the top 
of the chimney and on over the driving cab. The shrouding 
encloses all the projections along the side of the boiler, 
and from the lower front part of the smoke-box an apron 
has been formed over the coupling gear and carried down 
in front of the bogie. A 6in. wide strip of stainless steel, 
which has been carried along the running board and 
curved down under the cab, increases the streamlined 


appearance. It will be noted that the streamlining has 


not been carried so far as the covering any of the main 





moving parts, all of which are easily accessible for 
Inspection. 

The engines have an overall length of 53ft. 104in.. with 
a driving wheel base of I4ft. and a total wheel base of 
40ft. lin. An unusual appearance is presented by the 
80in. diameter driving wheels, which have very deep tires 
and 72in. diameter cast steel centres. These centres only 
leave a narrow annulus pierced with holes, the wheels having 
no spokes. Carbon vanadium steel has been used for the 
driving wheel axles which run on 13in. diameter roller 
bearings on the main axle and lL lin. diameter roller bearings 
on the front and back axles. Five of the engines have 
Timken and five 8.K.F. roller bearings. Carbon vanadium 
steel has also been used for the crank pins and the main 
and side connecting-rods. The back end of the main 
connecting-rod and the main pin connection of the side 
rods are fitted with floating bushes of brass set in outer 
bushes of gun-metal. 

The frame bed casting with saddles, ‘cylinders, front 
bumpers, cradles, brackets, &c., was cast in one piece and 
after machining weighs 46,650 Ib. 

With the engine in working order the weights are dis- 
tributed as follows :—Driving wheels, 193,000 lb.; front 
bogie, 71,500 Ib.; trailing bogie, 100,800 lb.; total engine, 
365,300 Ib.; tender, 332,000 Ib. 

The boiler is designed for a steam pressure of 300 lb. 
per square inch, whilst the actual working pressure is 
285 Ib. per square inch. The barrel consists of three 
nickel steel rings and a smoke-box ring, the front boiler 
ring having a diameter of 82%in. The thicknesses of the 
rings are jin., #in., and lin. respectively and the throat 
sheet and back head are jjin. and in. thick respectively. 
The radially stayed fire-box is welded throughout and is 
132in. long, 844in. wide at the grate, and the combustion 
chamber extends 42in. into the barrel. Three thermic 
siphons extend from the throat to the crown sheet, giving 
additional direct heating surface with improved water 
circulation and, at the same time, forming supports for 
the fire-brick arch. The grate has an area of 77-1 square 
feet. Heating surfaces are as follows :—Fire-box and 
combustion chamber, 34] square feet ; siphons, 139 square 
feet; tubes and flues, 3335 square feet; superheater, 
1042 square feet ; total, 4857 square feet. At 85 per cent. 
working steam pressure the engines have a tractive force 
of 44,000 Ib. 

The two cylinders are 22in. diameter by 30in. and 
Walschaerts valve gear is employed, with llin. diameter 
piston valves having a maximum travel of 7}in. Two 
force feed lubricators are fitted to each engine, the lubri- 
eator on the right side serving the cylinders, steam chest, 
and stoker engine ; that on the left side distributes oil to 
the valve stems, crossheads, main guides and crossheads, 
and the driving box pedestals. 

Firing is done by means of a mechanical stoker of the 
Standard Stoker Company’s “‘H.T.” type. In this type 
of stoker a trough runs the length of the bottom of the 
tender and in this trough an archimedean screw feeds the 
coal forward through a crusher. After being broken down 
to size the coal is carried to the grate door by another 
screw conveyor, which is entirely cased in. The variation 
in the oscillation of the engine and tender when travelling 
and the angle through which the coal has to be lifted to 
the grate door are compensated in the conveyor by a 
central section, at either end of which is a universal joint. 
A small steam engine fitted in a compartment on one side 
of the front part of the tender drives the stoker. 

To obtain access to the smoke-box, which has the usual 
type of hinged front, the apex of the cone of the shrouding 
is hinged and may be swung open upon the release of four 
clamps holding it in position. 

The shrouding along the boiler is built up upon a series 
of light flat sectional transverse frames. The smoke lifter, 
which completely encloses the chimney, has louvre open- 
ings in the front and a wide horizontal slot in the top of 
the casing at the back of the chimney. 

The tenders, which are carried on two six-wheeled 
bogies, have a capacity for 18,000 gallons of water and 
16 tons of coal. 





SIXTY YEARS AGO. 


In our issues of December 2Ilst and 28th, 1877, we 
reviewed, in two parts, a book published in Ottawa, 
entitled ** Report on Surveys and Preliminary Operations 
on the Canadian Pacific Railway, up to January, 1877.” 
The report was the work of Sandford Flemming, engineer 
in-chief to the company which had been formed to con 
struct the railway. The first portion of our review was 
devoted entirely to the discussion of a general question 
Why was it, we asked, that Great Britain, the birth 
place of ocean-going steamships, still retained her position 
as the world’s chief builder of ships, whereas, while equally 
the birthplace of the locomotive, she had long ago ceased to 
be the world’s chief supplier of locomotives and builder 
of railways ? The answer which we gave to this question 
was that whereas ships could be built and delivered ready 
to take up service in any part of the world, a railway had 
to, be constructed in accordance with the geographical 
features and the material facilities characteristic of the 
land through which it passed. In general, with one or 
two exceptions—Egypt, France in the early days, and 
Spain—the nations of the world had found it best to con- 
struct their own railways without our assistance. In 
addition, railway construction in this country with its 
settled conditions and well-mapped territory, afforded 
no real training for railway construction abroad in lands 
which until the railway surveyors began their work, 
were almost entirely unexplored and which called for 
schemes of a magnitude beside which the longest line in 
Great Britain was “‘a mere baby.” Perhaps we felt it 
was necessary to explain in some such way why the scheme 
for the great railway across Canada was being carried 
out by local enterprise. In the second portion of our 
review, we dealt with the report in detail. It was generally 
agreed that the eastern end of the line should be at 
Ottawa, but its terminus on the Pacific Coast had proved 
difficult to select. Not only was a site possessing a good 
harbour required ; it was considered very desirable that 
it should not be within range of guns mounted within 
United States territory. All the available ports were, 
however, within reach of foreign artillery, and the position 
had recently been made worse in this respect by an act 
of appeasement on our part which had led us to resign 
our claim to the Island of San Juan in favour of the United 
States. In spite of the fears expressed in this respect. 
however, it was widely felt that the best available terminus 
would be on the inlet of Burrard at the southern extremity 
of the Strait of Georgia. For survey purposes the country 
between Ottawa and Burrard Inlet—Vancouver as we 
know it to-day—was divided into three sections, the 
woodland section in the east, the prairies in the middle, 
and the mountainous portion in the west. <A party of 
about a thousand explorers, surveyors, and engineers 
was organised to undertake the work, of whom thirty-four 
died during its execution. In the woodland section as 
many as nine routes were explored before the final one 
was selected. Over large stretches the ground traversed 
had never before been trodden by human foot, and else- 
where the only paths were those known to the Red Indians 
and fur trappers. Nevertheless, the vision of those who 
planned the railway foresaw the inflow of population 
which was to accompany its completion. On either side 
of the line throughout its entire length, they reserved a 
belt of land about two miles wide for future settlement, 
with enlargements at moderate distances as sites for 
future towns. 








Tue LnstiruTion or Crvin ENGrneerRS.—The Council of 
the Institution of Civil Engineers announces that, having 
considered a large number of applications for the post of 
secretary to the Institution, it has appointed Mr. E. 
Graham Clark, M.C., B.Sc., Assoc. M. Inst. C.E., to this 
position, in succession to the late Dr. H. H. Jeffcott. 
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Roap AccipENtTs IN GREAT Brirarn.—The Ministry 
of Transport monthly report of accidents on the roads 
of Great Britain shows that during November last 556 
persons were killed and 18,247 persons injured. The 
comparative figures for 1936 were 639 killed and 18,991 
injured. 

A Raitway SPEED REcorp.—-An electric train of the 
Italian State Railways is claimed to have reached a top 
speed of 126 miles an-hour between Rome and Naples 
on the Direttisima line. An average speed of 94 miles an 
hour is said to have been maintained over the whole 
distance of 134 miles. 


New CanapiaAn Locomotives.—The Canadian Pacific 
Railway is putting into service a number of new 4-4-4 
semi-streamlined engines. The main dimensions of these 
engines are: Total wheel base, 32ft. 7in.; driving wheel 
base, 7ft. 2in.; driving wheel diameter, 6ft. 3in.; grate 
area, 45 square feet; combined heating surfaces, 3191 
square feet; boiler pressure, 300 lb. per square inch ; 
tractive effort, 26,000 Ib. 


ProposeD New Raitways 1x Potanp.—Two new 
railways have been authorised by the Polish Government. 
The first is a 24-kilom. long extension of the Zegreze— 
Tluszec-Wyszkow line to Nasielsk, which will open up 
an important area on the right bank of the river Bug. 
The second line, 12 kiloms. in length, from Szezakowa 
to Bukowno, will link North-East Poland with the Upper 
Silesian and Krakow coal deposits. 


EscaLators ON LonpDON’s UNDERGROUND RalLways. 
— The London Passenger Transport Board now has 143 
escalators working on its underground railway system. 
The reconstruction schemes now in hand at King’s Cross 
and St. Paul’s stations will add ten new escalators to 
this number. Plans are in hand for the construction of 
thirty-six more escalators at other stations, and when these 
are installed there will be a total length of more than 
three miles of moving stairs on the company’s system. 


Tue Proposep Neats By-pass Scueme.—The Ministry 
of Transport has held an inquiry into the proposed scheme 
for a new by-pass and bridge over the river Neath from 
Briton Ferry to Lon-las, on the main London—Fishguard 
trunk road. The new road, which would cost about 
£778,000, would by-pass Briton Ferry, Neath, and 
Skewen. It is proposed in the scheme to build a connecting 
road from the by-pass to Jersey Marine to reduce the 
distance between Briton Ferry and Swansea by 6 miles. 
A number of local authorities and the Neath Harbour 
Commissioners are opposing the scheme. 


L.M.S. APPOINTMENTS.—Amongst the recently 
announced appointments of the London, Midland and 
Scottish Railway Company are the following :—Mr. H 
W. Moore, divisional signal and electrical engineer, 
Glasgow, to be assistant mechanical and electrical engineer 
and signal engineer, northern division, Glasgow; Mr. 
P. L, Henderson, assistant to chief carriage and wagon 
outdoor assistant, Derby, to be assistant to works super- 
intendent for development, Derby (carriage and wagon) ; 
Mr. T. L. Williams, works manager, Bromsgrove, to be 
assistant to works superintendent for development, 
Wolverton (carriage and wagon); Mr. T. R. Howard, 
chief inspector (carriage and wagon), Derby, to be works 


manager, Bromsgrove; Mr. W. Lamont, controller 
(freight services), divisional control office, Glasgow, to 
be assistant district controller, Motherwell. 


THe Fourts INTERNATIONAL Ratt Concress.—At the 
conclusion of the Third International Rail Congress, held 
in Budapest in September, 1935, it was decided to hold the 
next conference in 1938 in Diisseldorf. The Deutsche 
Reichsbahn and the Verein deutscher Eisenhiittenleute, 
who have agreed to make all the arrangements for the 
coming Congress, have suggested that it should be held 
in the second half of September, 1938. As it was decided 
at Budapest that all reports for the Fourth Congress 
should be printed ear! enough for them to be sent to those 
taking part at least three months before the conference, 
all manuscripts should reach the organising committee 
not later than June Ist, 1938. In accordance with the 
resolutions made at Budapest, the following chief subjects 
will again be brought forward :—General questions, wear, 
brittleness, internal stresses, ageing, operating results, 
structural problems, and welding. 


Tue Taxation Weicur oF Motor Veruicies.—The 
Commercial Motor Users Association has been considering 
the position arising where on reweighing commercial 
motor vehicles for taxation purposes there has been found 
an increase in weight compared with the weight at the 
time of registration of the vehicle, consequent upon, 
among other things, accumulation of damp and mud, 
necessary repairs to the vehicle and deposit of oil and 
grease on the engine, gear-box, axle and springs, with 
the consequence that the vehicle has come into a higher 
taxation classification. The Commercial Motor Users 
Association has accordingly made representation to the 
authorities urging that the weight of a vehicle as admitted 
and certified by the taxation authority at the time of 
registration of the vehicle, shall be accepted thereafter 
for taxation or ‘other purposes subject to there having 
been no structural alterations to the vehicle. 


THE NEw DoncastER CENTRAL Station.—The London 
and North-Eastern Railway company’s plans for the 
reconstruction of Doncaster Central Station are now 
complete and contracts for part of the work have been 
placed. The remodelling of the station will remove a 
serious bottleneck on the main line to Scotland, and 
new station buildings of modern design will be erected. 
Doncaster is not only an important passenger centre, 
but it is, in addition, a very busy junction. During 
each day over 500 trains pass through the station, and 
these include express goods and many heavy coal trains, 
as well as passenger trains. An additional up platform 
and running line are to be provided, and the down plat- 
form will be considerably lengthened. Separate subways 
for passengers and parcels will replace the present over- 
bridge. The reconstruction will obviate delay to the 
express goods and coal trains passing through this busy 
junction. 





Miscellanea. 





INTERNATIONAL CONFERENCE ON COMMUNICATIONS.— 
On February Ist next the quinquennial International 
Conference on Communications will open in Cairo. It 
will actually consist of a number of separate conferences, 
each of which will discuss the international regulations on 
the different methods of communications, which are the 
result of the previous international conferences, the last 
of which was held in Madrid in 1933. 


Tue Paris Exuteirion.—At a recent meeting of the 
Finance Committee of the French Chamber, it was stated 
that the total cost of the Paris Exhibition in 1937 was 
£9,600,000. The value of the permanent buildings is 
£2,660,000, and as the Exhibition itself realised about 
£1,000,000, the loss totalled about £6,000,000 in all. In 
making this statement the Minister of Commerce said 
that the cost of reopening the Exhibition would be over 
£3,000,000. 

THe Gotpen Gate Farm.—Constructional work is 
rapidly proceeding on the site of the 1939 Golden Gate 
International Exposition. The site of the Exhibition is 
a 400-acre island, which has been built of reclaimed 
material, in San Francisco Bay. At the end of the Exhibi- 
tion the island will be used for the new San Francisco 
municipal airport, and already two hangars, each 287ft. 
by 335ft., have been built and a three-storey terminal 
building is nearly completed. 


Dorman, Lone anv Co., Lrp.—Mr. J. G. Goodenough, 
a director of Dorman, Long and Co., Ltd., recently stated 
that, so far as his firm was concerned, the big demand for 
steel was not a result of rearmament work. During the 
past twelve months only 10 per cent. of the output was a 
result of the rearmament policy. The company employs 
nearly 40,000 men, and during the year ended September 
last 3,300,000 tons of coal had been mined at its collieries 
and 1,250,000 tons of pig iron and 1,500,000 tons of steel 
ingots produced. 

THe DEMAND For ALUMINIUM.—A preliminary survey 
by the Aluminium Information Bureau has shown that 
the use of aluminium and its alloys has been increasing at 
a considerably greater rate than the use of other metals. 
A comparison in world demand in 1929 and 1936 shows 
that during this period aluminium consumption increased 
by over 47 per cent., that of copper 1 per cent., and that 
of zine by 4-8 per cent. The quantities of tin and lead 
used in 1936 were respectively 6 and 7 per cent. below the 
quantities used in 1929, and the world output of pig iron 
and steel was 84 per cent. lower than in 1929. 


GENERATION OF Exectriciry.—The official returns 
rendered to the Electricity Commissioners show that 2285 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of Novem- 
ber, 1937, as compared with the revised figure of 2010 
million units in the corresponding month of 1936, repre- 
senting an increase of 275 million units. The number of 
working days in the month, i.e., excluding Sundays, was 
twenty-six, as against twenty-five last year. During the 
eleven months of 1937 up to the end of November, the 
total amount of electricity generated by authorised under- 
takers was 20,405 million units, as compared with the 
revised figure of 18,041 million units for the corresponding 
period of 1936, representing an increase of 2364 million 
units, or 13-1 per cent. 

A ConcRETE REeryFrorciInG Bar RESEARCH.—The Con- 
crete Reinforcing Steel Institute of the United States, in 
co-operation with the Lehigh University, is to carry out a 
series of tests to ascertain the effect of rust on the bond 
between reinforcing bars and concrete. Two separate 
programmes are to be carried out. The first will be of a 
very thorough nature and take about eighteen months to 
complete ; the second programme is laid out to yield 
informative results in a much shorter time. In the pre- 
liminary programme in. round deformed bars, taken 
directly from warehouse stock and of varying degrees of 
rustiness, will be set in concrete cylinders, leaving one end 
exposed. The cylinders will then be placed in testing 
machines and the force required to produce initial slip of the 
bar in the concrete will be measured. 


FLoop Rewer ScHEME For LEE VaLLtEy.—The Lee 
Conservancy Catchment Board has prepared a scheme of 
flood relief and has promoted a parliamentary Bill for its 
execution. The plan provides for the widening of the 
river Lee beginning near Carpenters-road, Stratford, and 
from where the widening ends at Hackney Marshes it is 
proposed to build a new flood channel about 34 miles long 
across the Leyton and Walthamstow Marshes, along the 
line of the Dagenham Brook. The flood channel will join 
the river Lee diversion near Chalk Bridge, Edmonton, 
opposite the Banbury reservoir. It is designed to intercept 
three-quarters of the flood water, which now enters the 
navigation below Tottenham lock. Amongst other work 
to be carried out in connection with the scheme will be the 
reconstruction of Carpenters-road bridge and the bridge 
which carries the L.N.E.R. Victoria Park branch line over 
the river Lee. 

‘“‘ STAGGERING ’’ WorKERS’ Hours.—At a recent meet- 
ing of the Royal Commission which is considering the 
geographical distribution of the industrial population, it 
was stated that the Ministry of Transoprt is collecting 
facts on the question of ‘“ staggering’ working hours as 
a means of relieving rush-hour congestion. Examples of 
“‘ staggering ’’ in successful operation are already avail- 
able, one being provided by the Ford organisation, which 
employs between 12,000 and 13,000 men at its Dagenham 
works. The company put the system into operation four 
years ago to prevent the available public transport being 
overwhelmed by large numbers of workers arriving and 
leaving at the same times. At this factory there are four 
main shifts, namely, 6 a.m. to 2.30 p.m., 8 a.m. to 4.30 p.m., 
2.30 p.m. to 11 p.m., and 10 p.m. to 6.30 a.m. Approxi- 
mately 7000 men work the main day shift, the starting 
times of which are 7.30 a.m., 8 a.m., and 8.30 a.m. In 
this way there are never more than 3000 men arriving at 
the works at the same time. The company states that it 
finds that ‘‘ staggering ”’ is thoroughly practicable from 
the point of view of internal organisation, while its 
advantages in avoiding rush-hour discomfort are not in 
doubt. 





Air and Water. 





Frenco Suippinc Sussipy.—tIn its draft estimates 
the French Merchant Marine Department is asking for 
nearly 888 million francs for the financial year 1938 as 
compared with nearly 912 million francs for 1937. 

Tue “ Hercures ” Crass Arr Liners.—On Wednesday, 
December 8th, the Imperial Airways liner “ Horatius ” 
carried the 250,000th passenger to be flown by the 
“Hercules” class air liner. This class of air liner has 
a fine record of safety, no passenger in any one of this 
type ever having been injured. ‘ 

New Frencu Fryrne Boats.—Air France has ordered 
the first of a number of Latécoere 58-ton flying boats 
for use on its Transatlantic service. The machine will 
be a high-wing monoplane and its six 1500 H.P. engines 
will give it a cruising speed of 217 miles an hour, with a 
top speed of 260 miles an hour. 

New Barrrish SuBMARINES.—It is announced that the 
Admiralty has entrusted the construction of the two 
submarines “ Triad’ and “Truant” to Vickers 
Armstrongs, Ltd., and the submarine “ Tuna ” to Scotts 
Shipbuilding and Engineering Company, Ltd. These 
three submarines are part of the 1937 construction 
programme. 

AMERICAN Suippine.—Reports from the United States 
say that the United States Maritime Commission is 
negotiating with oil companies for the construction of 
twelve tankships. The high-speed engines for the proposed 
ships will be paid for by the Government and they will 
form part of the national defence. Bids for ten cargo 
ships built to Government specifications are also to be 
asked for by the Commission. 

CoastwisE Suippinc.—Mr. W. J. Everard, at the 
annual meeting of the British Motor and Sailing Ship 
Owners’ Association, said that there had been a steady 
increase in the volume of tonnage carried by the coasting 
trade. During the first ten months of this year, the 
arrivals and departures with cargoes in the general coast- 
ing trade totalled 37,092,000 tons, of which 674,000 tons 
were carried by foreign ships. The growth of foreign 
shipping represented an increase of 58 per cent. as com- 
pared with two years ago. 

OrpERs For Srx Brazmian Destroyvers.—It is 
reported that orders have been placed in this country 
for six destroyers for Brazil. The orders have been 
placed with Vickers Armstrongs, Ltd., J. Samuel White 
and Co., Ltd., and John I. Thornycroft and Co., Ltd., 
and the value of the order is said to be over 2} million 
pounds. The order placed with J. Samuel White and 
Co., Ltd., is for two ships 323ft. long, 33ft. beam, with 
a draught of 8ft. 6in., and having a displacement of 1350 
tons. With engines developing 34,000 S.H.P., they will 
have a speed of 35-5 knots. 

THe P. & O. SHrpsumpinc PRoGRAMME.—At the 
general meeting of the Peninsular and Oriental Steam 
Navigation Company, the chairman, Lord Craigmyle, 
stated that the company had built the “ Strathmore ” 
at little more than half of what she would cost to-day. 
This ship had been tried out for a year and, having been 
found entirely satisfactory, the company had decided to 
build the “ Stratheden” and the “ Strathallan.” These 
two ships had been contracted for at a much lower price 
than if the company had waited until the present time. 
As has been noted on another page, the “ Stratheden ” 
has undergone her trials, and is to be commissioned shortly. 
With the commissioning of the “ Strathallan”’ early next 
year the company will have five of the “ Strath” class 
steamships in service. 

CLYDE SxHrpprnc.—At a recent meeting of the Clyde 
Lighthouse Trustees, it was announced that the revenue 
and shipping tonnage for the past year was the highest 
in the history of the Trust. The revenue amounted to 
£17,044, and dues were paid on 16,528,558 gross tons of 
shipping. In his report, the chairman stated that the 
installation of a radio beacon at Cloch was expected to 
be completed within the next two or three months, and 
that the beacon should prove of considerable assistance 
to shipping in the upper reaches of the Firth. The 
Trustees, he said, were faced, in the near future, with a 
programme of dredging to allow the passage to sea of 
** No. 552,” the new Cunard-White Star liner. They were 
in touch with the builders on the matter, and there was 
no doubt that everything necessary would be done. 


Suez Canat Trarric.—According to official figures 
in the Suez Canal Company’s Bulletin the tonnage of 
vessels passing through the canal during the first nine 
months of this year was the highest yet recorded. The 
total net tonnage of 27,383,000 is more than 10 per 
cent. higher than the previous record figure for 1929. 
Compared with the corresponding period last year there 
has been an increase of nearly 15 per cent. Taking all 
classes of vessels together, an analysis of the movement 
through the canal, according to the principal countries, 
shows the following result (in thousands of tons) :— 
British, 12,804; Italian, 4412; German, 2506; Dutch, 
2144; Norwegian, 1316; French, 1302; Japanese, 785. 
The only country to show a decrease was Italy, which 
showed a loss of 485,000 tons. British vessels, which 
were 1,847,000 tons higher than last year, showed the 
largest increase. 

Aviation In New ZeEaLanp.—A _ recently issued 
report on the economic and commercial conditions in 
New Zealand states that regular commercial air services 
are operated by four concerns. The service maintained 
by Cook Strait Airways, Ltd., between Wellington in 
the North Island and Blenheim and Nelson in the South 
Island was extended in February, 1937, to Hokitika on 
the West Coast of the South Island. A new service was 
inaugurated in June, 1937, by Union Airways, Ltd., 
between Auckland and Wellington vié New Plymouth 
and Palmerston North. With these new lines in operation 
regular air services are available over the main lines of 
communication from Auckland in the North to Dunedin 
and Hokitika in the South. The aeroplanes used by these 
four commercial companies were originally all of United 
Kingdom origin, but three machines from the United 
States of America have been imported for the new 
Auckland—Wellington service. 
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QUALITY AND TRADE. 


Wuen British manufacturing engineers fore- 
gather and discuss the hardships of their lives and 
the destructive nature of foreign competition, 
sooner or later one of them declares that their only 
salvation is “ quality,”’ and all the others nod 
their heads sagely. It is a significant fact that 
when French engineers, who have more reason for 
their anxiety, meet to consider their own com- 
plaints, they also come to the conclusion that if 
they want to secure foreign trade they must put 
their reliance upon the excellence of their products. 
We have no doubt that Belgium, Germany, Switzer- 
land, Sweden, Denmark, and the rest of manufac- 
turing Europe avow a belief in the same panacea. 
We have never heard it said in-America, probably 
because foreign trade is of relatively little interest 
to her, or possibly because the spirit of Woolworth- 
ism which she has inherited from her engineering 
ancestry is still with her. Japan has succeeded 
so completely on the production of cheap goods 
that she is very unlikely for many years to come to 
put her principal reliance on products of the highest 
quality. 

One of the principal arguments for quality pro- 
duction is purely financial. There is more money 
in it. It is rarely, however, that men are moved 
by a single undivided emotion. One predominates, 
but there is always another, almost sub-conscious, 
which adds its weight. Manufacturers wish to 
make money, but at the same time are anxious to 
enjoy a high reputation. Thus they are on the 
horns of a dilemma. If they decide that their 
reputation is of greater moment to them than their 
purse, they lose orders in markets which will not or 
cannot pay the price they ask. Hence the prospect 
of getting the best of both worlds is rosy only when 





the market is ready to purchase goods which, being 
expensive, are financially profitable to the maker, 
and which, being of the very finest quality, add 
laurels to his reputation. Now it is not easy to 
find such markets ; it is not easy to persuade pur- 
chasers that the best pays in the long run. Many 
of them take no manner of interest in the long run. 
They do not want their purchases to last for ever ; 
they do not want them to last even long enough to 
convince them that, given time, they will pay for 
themselves. Probably more than half the world 
has a Woolworth mind. It likes to buy cheap and 
it does not look too intimately into quality. Need 
we advance as a glowing example the cheap motor 
car ¢ Suppose that Great Britain, moved by the 
highest principles and impressed by the argument 
that quality pays, had decided that it would build 
to nothing lower than the Rolls Royce standard, 
and sell at nothing less than the Rolls-Royce price. 
What would the position be to-day ? Does anyone 
believe that we would be turning over the vast 
sum which is now spent on much cheaper cars, 
and that we would employ as many people directly 
in the manufacture of cars, and as many people in 
the raw and semi-worked material of cars, and as 
many salesmen of cars, as we do to-day ? Think 
only of the huge industry that has sprung up in the 
manufacture of accessories for cheap cars. It would 
have never come into existence. Instead of an 
enormous congeries of industries employing 
directly well over 300,000 persons, and we know not 
how many more indirectly, we should have had a 
few firms building a magnificent vehicle in limited 
quantities for a very limited market. We wonder 
sometimes if that national view of the value of 
cheap production is forgotten when the value of 
quality is discussed. Is it not possible that from 
the national standpoint a wide market is more 
profitable than an exclusive one? The retort of 
the apostles of quality would be that the 
alternative is not offered; that it is quality or 
nothing ; that where cheapness is in the picture, 
we of this country are out of it; that the only 
commodity we can. sell in competition with other 
nations is “ quality.” Is that perfectly and un- 
avoidably true ? 

We fear that in an attempt to present with 
uncomfortable brevity one side of a case, we may 
be held to be opposed to the other. That is not our 
position. We have such an admiration for mecha- 
nical engineering of the highest order of excellence 
that we should rejoice were the world never content 
with anything less. We should be delighted 
beyond expression if the engineers of this land could 
exist on the ideal set by the protagonists of quality ; 
if the industries making the best of all possible 
goods could be so large and so prosperous that no 
alternative would ever have to be considered. 
But when we look around us we are convinced that 
such an ideal is unattainable, and that too close 
an insistence upon it may be injurious rather than 
profitable to the country as a whole. Fortunately, 
the response to the insistence has not reached a 
dangerous level. We find two standards working 
side by side ; one the very highest, seeking for an 
exclusive market and making adequate profit from 
a small numerical output, the other seeking a 
popular market, making for the million and earning 
good profit on a very large output. Our pride 
seconds our love for the former ; our reason tells 
us that we should be the worse for the loss of the 
latter. 


Non-Ferrous Metal Markets. 


For the past four months the non-ferrous metal 
markets have heen passing through a period of 
depression which has brought values down to excep- 
tionally low levels. At the beginning of August 
the quotations for copper, tin, lead, and spelter 
were at their highest for the year, but thence 
onwards there has been a persistent decline. For 
some time it was difficult to discover a sound reason 
for the slump excepting the collapse of the American 
stock markets, which was reflected on the London 
Stock Exchange. Later it appeared that the break 
in America had been caused by a widespread con- 
traction in the industrial demand in that country, 
resulting from the lack of confidence felt by the 
business and financial classes in President Roose- 
velt’s New Deal policy. The fall in the production 
of tin-plate and motor cars, and manufactured 
copper and building materials, naturally exercised a 
strongly adverse influence on the demand for non- 
ferrous metals. That this depression spread so 
quickly to the British and Continental markets 
created some surprise, since, owing to the opera- 
tion of the American tariffs, it has been customary 
to regard the Transatlantic market as being isolated 





from the rest of the world. Yet, notwithstanding 
the fact that in other countries the demand for 
non-ferrous metals was well maintained, the influ- 
ence of the depression in America was apparent 
all over the world. Perhaps the chief lesson to be 
drawn, therefore, from the American situation and 
its repercussions in Europe is that a lack of con- 
fidence or the reverse, business uncertainty, and 
those factors which make up what is termed 
sentiment,” cannot be confined to one country, no 
matter how it may be isolated by artificial barriers. 
Thus the anomalous position has existed of active 
trading in non-American markets accompanied by a 
heavy shrinkage invalues. The extent of the decline 
is illustrated by the following official monthly 
average prices for August and November, the 
latter being given in parentheses :—Copper, settle- 
ment price, £57 3s. 9d. (£39 7s. 7d.) ; electrolytic 
(mean), £64 Is. 8d. (£44 18s. 7d.) ; tin, settlement, 
£264 15s. 5d. (£190 14s. 3d.); lead (mean), 
£22 12s. 9d. (£16 14s. 2d.); spelter (mean), 
£24 4s. 3d. (£15 17s. 9d.). 

The general effect has been the same in the case 
of each metal, in spite of the fact that conditions 
in the several markets mentioned differ widely. 
Whilst for the greater part of this year the copper 
market has been uncontrolled, although the pro- 
ducers have maintained in existence a skeleton 
scheme for restricting outputs, the control of the 
International Tin Committee over the tin market 
has been retained. On the other hand, the lead 
market has been largely free from interference, 
although it is understood that the producers are 
bound to some extent by a gentlemen’s agreement ; 
but the spelter market is free from any control 
by the producers. It was not until the electro- 
lytic copper market showed signs of serious de- 
moralisation that the primary producers decided 
to curtail their outputs, and this decision did not 
come into effect until December Ist. In the mean- 
time, however, the fall in values had continued, 
with the result that by the date fixed most of the 
great producing comparies had voluntarily reduced 
their outputs, although this did not in any way 
check the decline in prices. It will be difficult 
therefore to estimate the effect of the official curtail- 
ment until about February, when in the normal 
way the December production would reach the 
market. Statistically, the position of the copper 
market is not good. The stocks in the United 
States have increased since August from 123,480 
tons to 181,842 tons, whilst outside America the 
increase latterly has not been so heavy. One 
result of this ill-balanced consumption has been a 
movement to ship considerable tonnages to 
Europe, and this has naturally affected the tone 
of the market. Turning to the tin market, which 
for about seven years has been practically con- 
trolled by the International Tin Committee, we find 
that similar conditions have prevailed, although 
all the chief tin-producing countries are represented 
upon the Committee, as well as consumers. The 
scheme of control was put into operation when 
values were falling, and heavy purchases were held 
in this country. The decline had aroused fears of 
serious financial trouble, and the plan was designed 
to raise prices and relieve the situation by restrict- 
ing exports from the producing countries. At 
intervals the Committee has raised and lowered 
the export quota, and on December 10th it 
made a drastic cut of 40 per cent., bringing 
down the exports to the rate of 160,000 tons per 
annum for the first three months of next year. 
This, it is estimated, will meet the demand, but 
whether it will be sufficient to allow for stocks to 
be accumulated in the consuming countries seems 
doubtful. A feature of other metal markets during 
the slump has been the buoyancy of lead prices 
compared with those of other metals. This was 
largely owing to the steady demand from the con- 
suming industries. In fact, it has been repeatedly 
urged that the fall in the values of lead and spelter, 
heavy as they have been, were largely due to the 
sentimental influence of the declines in the copper. 
tin, and other commodity markets. 

The slump has provided proof, if that were needed, 
that prices cannot be prevented from falling by 
artificial control, although the influences which 
affect them may arise from causes remote from 
ordinary business. Taking each metal market 
separately, it will be seen that the outlook for the 
early part of 1938 promises a higher range of values, 
but the experience of the past few months shows 
that much will depend upon the course of events 
in the United States. Expectations that the 
American administration will promote schemes for 
stimulating business have already had a favourable 
influence, and if they are carried out the demand 
in that country should expand. At the same time 
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the producers of these non-ferrous metals should 
follow a price policy which is calculated to assist 
consumption. The temptation to raise values 
rapidly will be strong after a slump of the severity 
of that just experienced, but it is obviously the 
time when control should be exercised in the 
direction of restoring confidence amongst con- 





sumers. In the case of the copper and tin markets, 
in which the machinery for control exists, any 
tendency to raise prices should be carefully watched. 
The situation in the lead and spelter markets is 
different, and there the position is one in which a 
revival of confidence should quickly lead to a 
recovery in prices. 


A Half-Century of Engineering Progress.’ 


By WILLIAM ALFRED TOOKEY, 


THE J.[L.E. ty RELATION TO KINDRED INSTITUTIONS. 


— EN years ago the late C. H. Wordingham, in 
\) the course of his Presidential Address, commented 
upon the work and numerical strength of engineering 
and similar technical institutions. Of the J.ILE. he 
gave it as his opinion that 


. an alteration in the character of the Insti- 
tution would, in my judgment, be absolutely fatal 
to its success. In its own sphere it has attained pre- 
eminence above all other institutions for the good 
work it has done and is doing for engineers beginning 
their careers, but were it to seek to enter into com- 
petition with the senior institutions and to share 
with them the power to confer a status, such as 
membership of the Institution of Civil Engineers 
confers, it is manifest that it would be entering upon 
a well-nigh hopeless task. . . .” 


The position in 1937 is not quite the same as in 
1921. During the intervening years the senior 
institutions have augmented their junior grades 
very considerably from the ever-increasing flow of 
graduates from universities, students of engineering 
colleges, and from young men in course of practical 
training in engineering works, &c. 

In 1921 the Electricals had 2702 junior members, 
forming 28-5 per cent. of a total membership of 9449. 
At April, 1936, the junior members had increased to 
6761, or 40 per cent. of a total membership of 16,788. 
In 1921 the Mechanicals had 722 junior members, 
forming 9 per cent. of a total membership of 7994. 
At December, 1936, the junior grades had increased 
to 3211, or 26 per cent. of a total membership of 
12,295. In 1921 the Civils had 718 junior ‘members, 
forming 8 per cent. of a total membership of 8998. 
At March, 1936, the number of junior members had 
increased to 1900, or 16-8 per cent. of a total member- 
ship of 11,354. Put in another way, of 13,996 increase 
in total numbers for the three senior institutions in 
the period 1921-36, 9174, or 65-5 per cent. of the 
growth, is accounted for by elections to the junior 
grades. 

It is obvious therefore that since Mr. Wordingham’s 
address the character of the J.I.E. amongst technical 
institutions has been materially affected by outside 
influences. Nevertheless, while there is still no inten- 
tion of rivalling senior institutions in the manner 
Mr. Wordingham referred to, the J.I.E. still flourishes, 
and I am able to tell you that in the opinion of Sir 
William J. Larke, who to-night vacates the Presi- 
dential Chair, and also in the opinion of his immediate 
predecessor, Sir Frank E. Smith—and I am convinced 
of many of our Past-Presidents—the J.I.E. reputation 
remains undimmed, and it still serves, adequately 
and well, members of the engineering profession, 
juniors and seniors, who otherwise would be unable 
to benefit from corporate membership of a long- 
established technical institution. The J.I.E. is still 
managed by engineers for engineers, or, if you prefer 
it, “‘ by juniors for juniors,” and is entirely free from 
commercial, industrial, and proprietorial influences. 

It has often been remarked by speakers at our 
annual dinners, viewing the assembled company, 
that the title of Junior Institution of Engineers seems 
a misnomer. Our branches in the provinces have 
reported that the title operates against success in 
obtaining a larger local membership, for the reason 
that the word * junior ” implies something equivalent 
to the student classes of other professional bodies. 
This misconception can only be held by those who have 
not had the opportunity of realising that the average 
age of membership now coincides with the more 
vigorous years of manhood, when, the errors and rash- 
ness of youth having been corrected, relative ignorance 
has given place to well-directed ability and mental 
stability. The Council has rightly decided that the 
name which has earned so much goodwill in past years 
must be retained. It is still one of our boasts that 
our older members are, and have always been, ready 
to extend a helping hand to the newer recruits in a 
spirit of camaraderie, and it is well known that no 
other professional society has yet succeeded in foster- 
ing anything even remotely similar throughout its 
rank and file. I have had the curiosity to seek an 
explanation of the fact, and I think probably the 
answer is to be found in the tabulation here given, 
compiled from the latest membership returns of 
twelve leading professional engineering associations, 
and placed in the order of total numerical strength. 





* Junior Institution of Engineers. Excerpts from the Pre- 
sidential Address, December 10th, 1937. 





M. Inst. C.E., M.1. Mech. E., M.1.A.E. 


[ have omitted actual numbers, but have computed 
percentages as better representing the point at issue. 
From this it will be seen that 82-5 per cent. of the 


Asso Total ‘Graduates 
Institution. Members} ciate | corporate and 
lmembers members., students. 


Others. 


Per cent.| Percent.! Per cent. | Per cent. ‘Per ¢. 
i2 


Electricals 2 39 51 40 i) 
Mechanicals 24-5 47 71-5 26 2-5 
Civils é 20 63 83 16-8 0-2 
Marine .. 79 il 90 2-5 7-5 
Structural . 38 tz 80 13 7-0 
Automobiles 23 +1 64 25 Il 
Naval Archi 

tects ... 50-5 23-5 i4 3 23 
Mining and 

Metallurgy 35-5 50 85-5 14°5 
Gas Sia 54 33 87 3 lo 
Juniors ... 82-5 6-5 89 1 Lv 
Chemical 35 33 68 1 31 
Water 43 31 74 5 | 2) 
Weighted | 

average) 29 42 71 22-5 | 6-5 


J.I.E. membership is of one class and that the 
younger men (under twenty-six years of age) form a 
very welcome, but still much less prominent. pro- 
portion of the aggregate than the word ‘junior ” 
conjures up to those who have failed to couple the 
word with “ institution,’ but have instead used it to 
qualify **‘ engineer.” 

In the course of my work | have met many engi- 
neers who, too late in their careers, have found out 
that they have missed something worth having 
through being too self-centred, and through having 
made no attempt to come into personal, or into what 
may be termed institutional, contact with fellow- 
workers in the wonderfully—I use the word in its 
full descriptive sense—extensive field of engineering. 
These men have confided to me that they have had a 
rude awakening to the fact that the grudging of an 
annual sum, equivalent to a packet of cigarettes 
weekly, has resulted in their own abilities being entirely 
unknown, except to those who unexpectedly and 
suddenly are no longer able to assist them in finding 
other employment. Apart from this there is much 
that can be learned from listening to or taking part 
in discussions instead of reading necessarily con- 
densed printed reports. It is a fact that neither 
text-books nor informative articles in technical 
journals can quite take the place of the activities of a 
virile professional society always on the alert to serve 
its members with topical information on new processes 
and developments and upon the latest scientific 
discoveries. 


*“ * * * 


By 1915 no advance in efficiency had been, or has 
subsequently been, made with the gas engine since 
Burstall, Hopkinson, and Atkinson in 1908 had 
reported their various test resuits on a Premier engine 
with producer gas, on a Crossley engine with Cam- 
bridge gas, and on another Crossley engine with 
Openshaw gas respectively. The results of these 
trials and the experience with similar engines working 
under industrial conditions showed that the maximum 
practicable compression pressure for town and pro- 
ducer gas engines was in the region of 150 lb. per 
square inch and that the thermal efficiencies obtain- 
able at full load rating were of the order of 36-5 per 
cent. (net) or 33-2 per cent. (gross) on the indicator 
horse-power basis and under test bed conditions. 
Under maximum output conditions these efficiencies 
were reduced slightly. With an allowance for the 
frictional resistances—fluid and mechanical—-of the 
engine the thermal efficiency (gross) on the brake 
horse-power basis did not exceed 26 per cent. for 
industrial gas engines operating at normal speeds, 
equivalent to about 700ft. per minute piston speed. 

Burstall’s experiments (third report of Gas Engine 
Research Committee, I. Mech. E., 1908) had indi- 
cated that with producer gas and with a *‘ scavenging” 
engine it was possible to reach thermal efficiencies of 
42-9 per cent. (net), equivalent to 38-5 per cent. 
(gross) on the indicator horse-power basis with 
7-22 volume ratio giving 172lb. to 1751b. per 
square inch compression pressure, but only when 
special attention was skilfully applied. Higher com- 
pression ratios did not yield higher thermal efficiencies. 
It was at one time thought that the use of water 
injection would enable the gas engine to attain higher 
efficiencies by reducing compression temperature and 
thus avoiding premature ignition of the mixture even 





with compression pressures of 225 lb. per square inch, 
but while a slight improvement was thus obtained, 
the practical difficulties connected with the control 
of the amount of water necessary for varying loads 
and divergencies in operating temperatures, as well 
as the increase of cylinder wear due to the corrosion 
caused by the acidity of aqueous vapour, soon brought 
about ‘ts abandonment. 

The modern compression-ignition engine gives 
thermal efficiencies on the indicator horse-power basis, 
and at equivalent outputs on the basis of indicator 
mean pressure, of 44-7 per cent. gross. Thus the 
advantage of the modern oil engine is over one-third 
more than the modern gas engine of 33-2 per cent. 
(gross) indicator thermal efficiency. It is true that 
the frictional losses become greater for the com- 
pression-ignition engine, and for normal speeds of 
industrial type engines the additional resistance is of 
the order of 4 lb. per square inch, but even allowing 
for this the thermal efficiency on the brake horse- 
power basis for gas engines is 28-5 per cent. and for 
compression-ignition engines 36-5 per cent.—an 
improvement of 28 per cent. in favour of the liquid 
fuel engine. This is not the only advantage which the 
compression engine can claim, for the fuel character- 
istics have to be taken into account. Fuel oil of 
0-865 specific gravity and calorific value of 19,350 
B.Th.U. per pound contains in round figures 600 
B.Th.U. gross per cubic inch and the operative range 
for combustion in engine cylinders is from 5 to 50 or 
more B.Th.U. per cubic foot of total cylinder volume. 
Gas of the quality usually distributed by public 
supply undertakings is of the order of 500 B.Th.U. 
gross per cubic foot, and unless special provisions are 
made for automatic mixture proportioning at lower 
loads there is a very clearly defined minimum strength 
of mixture for effective combustion at about 
20 B.Th.U. per cubic foot of total cylinder volume. 

A further advantage of compression-ignition engines 
is that the compression temperature, essential for 
cold starting, ensures prompt ignition of combustible 
when injected into the cylinder even at the lightest 
loads, while with gas engines in which the mixture 
itself is compressed the weaker mixtures with cooler 
cylinder walls involve slower rates of flame propaga- 
tion and consequent loss of thermal efficiency on 
account of delayed ignition and of the higher tem- 
perature of gases then released to the exhaust system. 
Conversely, with gas engines under heavier loads and 
richer mixtures the hotter cylinder walls increase the 
rate of flame propogation, and it may become neces- 
sary to augment automatic governing arrangements 
by manual control of ignition timing in order to 
obviate the tendency towards early firing and its 
consequences of overheated pistons, noisier operation, 
lubrication troubles, and increased stresses generally. 

Apart from these physical considerations there is 
also the matter of fuel cost. At 4d. per gallon plus 
tax of 1d., one gallon of fuel oil of ‘ Diesel ’’ quality 
contains 167,400 B.Th.U. for 5d., or, say, 3d. per 
therm. The compression-ignition engine being, as 
has already been stated, 28 per cent. more efficient 
on the B.H.P. basis, this means that for equivalence 

apart from other considerations——the cost of gas 
for power purposes should be 2-35d. per therm on 
the consumer’s premises. 

Producer gas installations using anthracite coal 
of the smaller grades, allowing an overall operating 
efficiency of 21-35 per cent. (75 per cent. for producer 
by 28-5 per cent. for engine B.H.P.) will, for equiva- 
lence, require anthracite to be supplied at the con- 
sumer’s works for 1-70d. per therm, or—-at 14,000 
B.Th.U. per pound—say, 9s. 6d. per ton but with- 
out allowance for extra attendance, extra mainten- 
ance, extra repairs, and renewals, extra water charges, 
and the cost of disposal of ashes and of effluent water. 
A recital of these additional items of concern explains 
why the suction gas producer, at one time deemed to 
be ‘the power of the future,” has not survived 
industrially. 

A new field, however, has recently been opened for 
gus power in connection with sewage disposal schemes 
where the methane gas generated in digesters is 
collected and used for pumping air and water. An 
outstanding example is the West Middlesex Sewage 
Works at Mogden, Twickenham, where of ten similar 
six-cylinder engines, six are running on sludge gas 
and giving a maximum of 550 B.H.P. each, while 
the other four are at present using Diesel oil and 
generating 650 B.H.P. each. Special arrangements 
have been made in the design of the engines so that 
any can be changed from oil to gas or vice versd at 
short notice. These arrangements include the replace- 
ment of piston tops by others of less depth, in order 
to inerease the volume of combustion space and thus 
to decrease the compression pressure, the replace- 
ment of fuel pumps by magnetos, the fuel valves by 
sparking plugs, the fitting of gas and air mixture 
control valves and their co-ordination with the 
governing mechanism. Full thermal advantage is 
taken, in this particular system of power production 
by sewage gas, of the heat absorbed by the cooling 
water and contained in the exhaust gases. The latter 
are conducted to waste heat boilers for heat recovery 
in connection with the hot water circulating system 
for maintaining the required temperature for the 
sudge digestion process. This installation is the 
outcome of experience obtained elsewhere, and is not 
in itself unique, except in respect of magnitude, for 
gas engines have been in use at the Thame and Rea 
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Sewage Works at Birmingham and at other places 
for many vears past. 
* * * * 


Both Rateau and Buchi have utilised the power 
gained from an exhaust gas turbine direct coupled to 
a rotary fan, which forees air into the induction pipe 
of a liquid fuel engine and thus, by pressure charging, 
the output available from motor cylinders has been 
considerably inereased. 

The mention of pressure charging prompts a short 
reference to this development of recent years. Early 
experimenters had realised that the volumetric 
capacity of engine cylinders set a maximum limit to 
the output of available power, and in 1890 the late 
J. H. Hamilton patented his “‘ seavenging ”’’ engine, 
in which a piston, greater in diameter than the motor 
piston, acted as an air pump to cool the cylinder walls 
and to recharge the cylinder volume with mixture at 
a lower temperature. Many later patents by Hamilton 
during the next thirteen years had reference to 
‘scavenging.’ James Atkinson in 1894 had the 
same ends in view, but obtained the result he desired 
by the adoption of a special system of exhaust pipes, 
which provided a length of 65ft. before the gases 
were released to an expansion chamber or silencer, 
and thence to the atmosphere. The admission valve 
was opened earlier and the exhaust valve closed later 
than was the usual practice, so as to take fullest 
advantage of the scavenging effect induced by the 
energy of discharge of the exhaust gases. The com- 
pression volume ratio of the Atkinson engine was 
then 4-5 to 1, giving a compression pressure of the 
order of 87-51b. per square inch. Engines of this 
design enabled 23 to 25 per cent. indicator thermal! 
efficiency (gross) to be realised—a great advance at 
that date. Sir Dugald Clerk in his book reproduced a 
diagram that he took in 1894 from a small Atkinson 
‘scavenge’? engine with 1001b. per square inch 
indicator mean pressure instead of 68 lb. as formerly 
was deemed good practice. 

It may be of interest to record that until recent 
years one of these “‘ scavenge ”’ engines on the Atkin- 
son long exhaust pipe system was in daily work in 
South London, and from time to time I had oppor 
tunities to inspect and test it. When the proprietors 
moved to larger premises, a mile or so away, they 
contracted with a local engineering firm for the removal 
and re-erection of the gas engine. At the new site 
the erectors, instead of connecting the same exhaust 
system, placed .n expansion chamber within a few 
feet of the engine cylinder, with a short length of 
pipe to the atmosphere. The effect was seriously to 
decrease the power available per impulse, and the 
engine, which had before been most reliable, was 
thus prevented from being so in its new location. 
The cause of the defective operation being explained, 
commercial considerations outweighed the technical 
ones, and as neither the engineers nor the proprietors 
would give way to the other, the engine was left to 
struggle along—until a fire terminated the squabble 
by burning down both the factory and the engine ! 

The output of crank case compression two-cycle 
engines has always been limited by the surface tem- 
peratures of heated walls preventing the admission of 
air charges of full weight. It will be within the know- 
ledge of some of my fellow-members that only 
recently the principle first put in practice by Atkin- 
son has been applied by a well-known firm of two- 
stroke engine makers with successful results as regards 
increase of the power obtainable from given cylinder 
dimensions. But in the more important sizes of two- 
stroke engines, it has long been found advisable to 
arrange for a positive scavenge air pump to be incor- 
porated in the design. With such an arrangement 
surface temperatures can be effectually reduced, and 
the weight of air retained at the end of the induction 
period then permits the attainment of indicator mean 
pressures from two-stroke cycle engines comparable 
with those of the four-stroke cycle type. 

In the natural sequence of development, scaveng- 
ing air pressure and volume has been increased to an 
extent sufficient to “‘ pressure-charge ” the cylinder 
volume of both two and four-cycle types of com- 
pression ignition engines by rotary fans or blowers, 
and, as a consequence, the available power per unit 
of eylinder dimension can be augmented by 50 per 
cent. without exceeding the percentages of carbon 
dioxide and of oxygen in the exhaust gases normal to 
atmospherically charged engines, and without exceed- 
ing normal maximum exhaust temperatures. 

The convenience experienced in the transportation 
and utilisation of liquid fuel as compared with solid 
and gaseous fuels has been strikingly demonstrated 
during the post-war years. Whatever regrets may be 
natural at the consequent importation of vast quan- 
tities of imported fuel, there can be no doubt that in 
this respect the coal industry of Great Britain has 
suffered severely. The production of fuel oil from 
coal has been thoroughly investigated and a number 
of plants—large as well as small—have been erected 
and operated, but no less an authority than Professor 
W. Bone, after an elaborate analysis of all facts rela- 
tive to the problem and set out in a paper presented 
to the Institute of Fuel (February 14th, 1936), has 
arrived at the conclusion that the projects, though 
feasible, promise no commercial future. 

The national significance of this reliance upon the 
ability of securing an uninterrupted continuance of 
imported fuel supplies during hostilities directed 
against this country was the subject of a leading 


article in a recent issue of THE ENGINEER, and it 
cannot be doubted that research in the immediate 
future must be directed with the utmost energy to 
a solution which shall successfully eliminate all or 
many of the intervening processes which now exist 
between a lump of coal in the mines and the energy 
distributed to our homes, our factories, our road and 
rail vehicles, and our naval and mercantile vessels. 








The Organisation of the Iron and 
Steel Industry.* 


By Sir WILLIAM J. LARKE. 


THE iron and steel industry even before the war was 
organised to a greater extent than most industries. A 
number of associations had existed for many years dealing 
with various products, and for the regulation of prices. 
They were, however, independent of each other and 
functioned with varying success. 

In November, 1918, the National Federation of Iron 
and Steel Manufacturers was formed, at the instance of 
the Government of the day, and finally included in its 
membership practically 100 per cent. of the iron and steel 
producers of the United Kingdom. Its objects, shortly, 
were to represent the industry in its corporate capacivy, 
and to safeguard its collective interests. It negotiated 
with Government Departments, railway companies, and 
similar authorities on matters affecting the industry as a 
whole, submitted evidence to committees of inquiry, and 
advised the Government of the day on matters affecting 
the industry in international negotiations resulting from 
war settlements, trade agreements, and so forth. To do 
this a statistical, economic, and intelligence department 
was formed, supported by Empire and foreign corre- 
spondents. 

The Federation was responsible for the preparation and 
presentation of the claims of the industry for protection 
to successive Governments and the public generally. A 
digest of foreign news affecting the industry was, and is, 
circulated weekly. 

The Federation set up also a collective research organisa- 
tion under the auspices of the Department of Scientific 
and Industrial Research, supported by a grant from the 
Department, which is one of the largest industrial organisa- 
tions of the kind in the country. 

Thus those responsible for the direction of the industry 
are kept fully informed of the facts and data on which alone 
long-range policy can be based. 

The National Federation of Iron and Steel Manufac- 
turers was only advisory with regard to commercial 
policy, and had no responsibility for it. This was settled 
by the various associations, independent largely of each 
other, in respect of the products for which each was 
responsible. When protection was granted to the industry 
at the rate of 33} per cent. in April, 1932, the Government 
made it subject to the condition that the industry should 
be organised economically on a national basis. Since the 
Federation represents not one industry, but no less than 
fifteen separate industries, some using materials produced 
by others, these interests did not always appear to be the 
same, but common action over a number of years of com- 
petition, both internecine and international, of a severity 
never previously experienced, had convinced all that under 
present conditions the choice was between substituting 
co-operation for competition or bankruptcy. 

Thus on April 19th, 1934, a constitution was unani- 
mously adopted at a general meeting, which had been 
accepted by the Import Duties Advisory Committee as 
representing the Government as satisfactory. This is the 
present constitution of the British Iron and Steel Federa- 
tion. In addition to all the functions of the original 
Federation it now provides for affiliation of the inde- 
pendent associations which have been strengthened and 
consolidated while retaining their autonomy with regard 
to their own sphere of activity. A condition of affiliation is 
that they undertake to secure approval of the Council of 
the Federation for any policy or change in policy which 
may affect other associations or members, in particular 
changes in price. The industry, prior to the adoption of 
Protection, had repeatedly undertaken that no advance in 
price would be made as a result of Protection, but only in 
respect of increased costs. In order that there should be 
no donbt as to this, the Federation agreed voluntarily, 
there being no statutory obligation requiring it, to submit 
costs of representative makers certified by an independent 
auditor to the Import Duties Advisory Committee before 
any changes are made. It is difficult to see how the public 
interest can be more effectively protected. The Import 
Duties Advisory Committee, commenting on this pro- 
cedure in their Report on the present position and future 
development of the iron and steel industry in July last, 
said :-— 

“We are satisfied that a policy of price regulation is 
inherent in the new organisation of the industry, and 
the method adopted appears to be in the interests of 
producers and consumers ulike.”’ 


Many other questions of general interest, such as 
expansion of plant, &c., too numerous to specify, are sub- 
mitted to the Council for comment; and although no 
power of veto exists, the effect of public opinion of the 
industry is such that it has so far prevailed in the event of 
any difference of view with the individual. 

Effective protection of the home market provided the 
industry with the negotiating power it had sought for 
years for substituting co-operation for competition with 
foreign producers. Conversations had taken place as early 
as 1926; but it was not until July 30th, 1935, that it was 
possible to sign a convention with the International Steel 
Cartel for a period of five years regulating imports into 
this country by agreement to a maximum of all products 
of 670,000 tons for the first year and 525,000 tons for 
subsequent years. 

A British International Co-ordinating Committee was 
formed to co-operate with the Co-ordinating Committee 
of the Cartel ; the sectional interests of particular products 
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being dealt with by committees of the appropriate asso 
ciations acting under the direction of the British Co- 
ordinating Committee as regards policy. The International 
Co-ordinating Committee is responsible to the Council 
of the Federation as the supreme authority of the industry. 

At the same time as the present constitution was 
adopted provision was made for the setting up of the 
British Iron and Steel Corporation, Ltd., a trading com- 
pany subject to the control of the Council as regards 
policy, but otherwise autonomous under its own board of 
directors. The Corporation is responsible for the purchase 
and distribution of the agreed quota of imports, and their 
distribution to consumers, in collaboration with a com 
mittee of importers and representatives of the Cartel in 
London, to ensure as far as possible that consumers 
receive proportional shares of foreign material available 
to that previously received by them. The Corporation, 
under the International Co-ordinating Committee, is 
generally responsible for the executive action required to 
give effect to various international agreements. The 
Corporation also sells in export markets the products for 
which the British Steel Export Association is responsible, 
mainly shipbuilding and sectional material. It is 
organised to deal with every other iron and steel product 
which the respective associations may from time to time 
decide could be exported advantageously through a central 
organisation. The Corporation also imports scrap and, ax 
required, pig iron, &c., for the industry. It was respon- 
sible for organising an International Scrap Convention with 
the International Steel Cartel for the purchase of scrap 
overseas. The scrap and pig iron so purchased is distri- 
buted by the Corporation to users in this country at the 
ruling British price. The loss thus incurred is spread over 
the whole industry by a levy, so that the general price 
level may be stabilised, and prevent inequalities in costs 
as between users of imported and home-produced scrap. 

In the time available it is only possible to give an 
impression of the organisation which has taken nearly 
twenty years to evolve in all its details and ramifications, 
but which it may now be fairly claimed is one of the most 
comprehensive and complete examples of industrial co 
operation yet achieved. 

The Federation is co-operating to an increasing extent 
with suppliers of its own raw materials, and with the con- 
sumers of its products, the sole object being the combined 
well-being of all engaged in the industry by the main- 
tenance of stable conditions of effective production and 
employment at as low a price level as is consistent with 
efficient and profitable operation. 

The Import Duties Advisory Committee, in clause 75 of 
the Report previously quoted, make the following com- 
ment : 
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‘A sound and reasonable price policy, aiming at the 
maintenance on as stable a basis as possible of prices 
in times of good trade as low as consistent with the pro- 
vision of adequate reserves for depreciation and obso- 
lescence and a reasonable margin of reward to the effi 
cient producer, and as high as consistent with an econ- 
omic level of output in times of bad trade when demand 
is attenuated, whilst avoiding unfair discrimination, is 
then desirable in the interest of both the industry itself 
and the national economy of which it is so essential a 
part.” 

It is of interest that all the leading iron and steel pro- 
ducers of the Empire are members of the Federation and 
represented on the Council. South Africa has an agree- 
ment with the Cartel in regard to the development of the 
South African market. 

Owing to its basic character the activity of the iron and 
steel industry is often accepted as a barometer of general 
economic conditions in this country. So far as iron and 
steel is concerned, there are no grounds for the suggestion 
made in some quarters of any important recession in 
trade during the coming year. Many producers are fully 
engaged well into the year already, and many consumers 
report probable increased consumption during 1938. The 
future may be faced with confidence, both as to demand 
and progressive improvement in the delivery position. 
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An InreResTING MARINE REVERSING GEAR APPLICA- 
TION.—We have received from the Parsons Engineering 
Company, Ltd., particulars of an interesting and some- 
what unusual application of one of its marine reversing 
gears. The firm of Robert L. Priestley, Ltd., recently 
installed in its works a set of plate bending rolls for lin. 
thick plates up to 13ft. wide. A simple means of reversing 
the motion of the rolls at a similar speed in either direction 
was required, and it was decided to incorporate one of 
Parsons’ standard reverse gears between the motor and 
the rolls. A 20 H.P. motor is directly coupled to the 
reverse gear, which is also fitted with a 2 to 1 reducing 
gear to give the required speed reduction between the 
motor and the rolls. We are informed that the plant is 
working with complete success and all that is required 
when reversing the rolls is to shift the control lever of 
the reverse gear into the neutral position and then move 
it slowly into the opposite position. Amongst other 
advantages the new drive is claimed to give the same speed 
and power in both directions, to be fully enclosed against 
dirt, and, being a clutch drive, to pick up the load evenly 
without snatch. 
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A Constant Delivery Rotary 
Pump. 


A ROTARY pump of more than ordinary interest has 
recently been designed and placed on the market by 
the Keelavite Company, Ltd., of Allesley, near Coventry. 
It has the most important merit that fluid is delivered by 
the pump at an absolutely constant rate with no cyclical 
variation whatever. The principle of its action is shown 
by the two diagrams in Fig. 1. The device consists of a 
circular outer casing A within which there turns con- 
centrically a rotor B that has two or more part circular 
recesses formed in it. Blades C of approximately semi- 
cireular form tit closely in these recesses and are so 
mounted that they can rotate relatively to the main rotor. 
At a distance which leaves an annular space between 
them the rotor is encircled by a drum D which is fixed to 
the same shaft and turns with the rotor. The blade 
recesses are continued in this drum, both portions being 
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FiG. 1—ACTION OF ROTARY PUMP 


formed in the same boring operation, so that the clearance 
between blade and housing is not affected by errors in 
blade centre distance. Between rotor and drum the 
annulus is blocked for a short distance by a stationary 
abutment E which has the inlet and outlet ports situated 
one on each side. The blades on the rotor are so con- 
trolled by external gearing mounted on the back of the 
rotor that they each make one revolution counter clock- 
wise relative to the rotor as the rotor itself turns one 
revolution clockwise. In effect, they maintain a fixed 
angular relationship with the casing. 

By reference to the diagrams it will at once be seen 
that as the rotor turns fluid is carried over from the 
suction to the discharge side. As the fluid displaced 
from the recess by the inner face of a blade in a position 
such as G has no influence on the rate of discharge since 
it is required to fill the space vacated by the outer edge 





to the rotor displaces out of the recess, as it approaches 
the abutment, an amount of fluid which compensates 
exactly the volume of that portion of the blade which 
enters the recess. When the blade is contained completely 
within the rotor recess, no more fluid can be displaced, 
and the excess quantity over and above that volume of 
the annulus previously occupied by the blade is trans- 
ferred from the discharge to the suction side in the spaces 
a and 6, which become, in effect, a permanent part of 
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shafts, and the load on the timing gears is due only to 
the effects of fluid friction in the fine clearances. The 
power required for the actual pumping duty is trans- 
mitted from the rotor through the shafts supporting the 
blades. Placing two pumping chambers back to back 
in the manner shown in the drawing has the advantage, 
of course, of balancing the end thrusts against one another. 

Several alternative designs are available for special 
purposes. A duplex pump is produced by having four 











FiG. 3—-CONSTRUCTION OF ROTARY COMPRESSOR 


the rotor. In this manner delivery is maintained at a 
constant rate. It is further worthy of particular notice 
that the blades are not responsible for preventing leakage 
under the abutment. The trailing edge of the rotor 
recess engages with the abutment before the leading edge 
has left it. 


The actual mechanical construction of a_ typical 
Keelavite pump is shown by Figs. 2 and 7. Two 
units such as that just described are placed back 
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FiG. 4—DIAGRAMMATIC DESIGN 
to back. The two rotors are clamped on each side 


of a centre rotor B by four bolts between the two drums 
D, and the unit thus formed is mounted on the main 
driving shaft. The blades C are mounted on shafts running 
from side to side of the same unit and carried on roller 
bearings. The gearing for driving these blade shafts is 
situated at the right-hand end. The whole assembly so 
formed is encircled by a ring J in which the suction 
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FIG. 2—CONSTRUCTION OF TYPICAL PUMP 


of the blade, the amount delivered during any angular 
inovement of the rotor is equal to the swept volume of the 
corresponding are of the annulus. Thus, for steady dis- 
charge, the quantity delivered per revolution must be equal 
to the whole volume of the annulus. This condition, it will 
be further observed, demands that as each blade recedes 
into the rotor in order to pass under the abutment a 
quantity of fluid equal te the volume of the annulus 
previously occupied by the blade shall be supplied to 
fill the space vacated. This requirement is fulfilled 
owing to the fact that each blade by its rotation relative 





aad delivery ports are cut. The abutment E is integral 
with the ring which is held stationary in the casing A. 
Except at the bearings and in the gears, no moving parts 
are in actual frictional contact. Fine clearances are 
depended upon to prevent leakage and the close relation- 
ship of two parts is never limited only to a line, but 
always persists over a considerable arc. All parts in 
motion travel in circular paths and are accurately dynamic- 
ally balanced. As the pressure on the blades acts either 
on a symmetrically disposed non-sealing face, or over 
a circular arc, there is no resultant torque on the blade 









blades of nearly rectangular section and two abutments, 
one at each end of a diameter. Each abutment is flanked 
by a suction and a discharge port, and in consequence 
each half of the pump acts independently of the other 
half and can deliver against a different head. In an 


alternative arrangement which is particularly applicable 
to pumps with four blades, the blades are operated by 
cranks which engage with an excentrically mounted control 
centre. 


ring, rotating about a fixed If the device is 


Outlet 
Port 
\ 





SECTION Y.¥. - 


OF VARIABLE DELIVERY PUMP 


to be used as a compressor two modifications are made. 
The blades become annular in form—Fig. 3—-turning 
in annular recesses by which means the volume of com- 
pressed gas carried over to the suction side is reduced 
to a small amount; and the abutment is extended in 
a curve over the mouth of the delivery port so that it 
just clears the edge of the blade with the object of reducing 
the volume of the final compression space. 

The device has the additional advantage that it lends 
itself to the construction of a variable delivery constant 
speed pump. The necessary arrangement is shown 
diagrammatically in Fig. 4. Only one unit is used—not 
two back to back. The main rotor B turns on a fixed 
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Fic. 5—Pump CHARACTERISTICS 
non-rotating shaft and carries the blades C on shafts 
mounted at suitable distances from its centre in the 


usual way. These blades are driven by gears from a 
stationary gear wheel on the fixed shaft. The whole 
of this unit, including the fixed shaft, is so mounted, 
it will be observed, that it can slide axially within the 
easing. The drum D which surrounds the rotor is driven 
and it is so placed that it cannot move axially. That 
part of it which fits over the top of the abutment in the 
usual way has the usual form exactly similar to that shown 
in Fig. 1. The rest, however, to the left of the abutment 
has the shape shown in Section Y ¥. It will be observed 
that if the rotor were contained in this part of the drum 
there would be no annulus in which pumping could take 
place and therefore no delivery of fluid. The fluid con- 
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in the spaces a—section Y Y—is merely 
round and round by the relative rotation 
of the blades. Thus if the rotor is slid to the 
left an increasing width of it lying to the left of 
the edge of the abutment has no pumping action, 
and the axial motion of the rotor has therefore the effect 
of varying the effective width of the working chamber 
and consequently the rate of delivery. The recesses in 
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FiG. 6—DIMENSIONS FOR VARIOUS DELIVERIES 


the drum in the part to the left of the abutment are 
utilised to transmit the drive to the rotor, this flank of 
which K is made in a complementary shape. As there is 
only a single pumping unit an axial pressure is developed 
which can be balanced by admitting fluid under pressure 
into the chamber L. 











Typical characteristic curves supplied to us by the 
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FIG. 7—PARTS OF ROTARY PUMP 
Keelavite Company, Ltd., are reproduced in Figs. 5, 6, 


and 8. The first shows the volumetric and mechanical 
efficiencies and the horse-power absorbed by a small 
unit pumping oil (D.T.D. 44 B. at 46 deg. Cent.) at 
1500 r.p.m. against various pressures. The volumetric 
efficiency falls away, of course, owing to increasing 
leakage through the clearance spaces as the discharge 
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FiG. 8—-PERFORMANCE OF AIR MOTORS 


pressure increases, and the mechanical efficiency rises 
at first owing to the decreasing relative importance of 
the frictional losses as the horse-power absorbed increases. 
Fig. 6 gives an approximate indication of the size of pumps 
for a given output at 1500 r.p.m., the diameter being 


assumed to be equal to the length for this purpose. 
The Keelavite mechanism being completely reversible can 
be run in either direction as pump or motor. The efficiency 





the corresponding pumping duties. There is no ~ dead 
centre ’’ position, and the starting torque is very high, having 
proved, it is claimed, on independent test to be 99 per 
cent. of theoretical. Hydraulic transmissions are being 
developed utilising either fixed or variable capacity 
pumps, giving either fixed or variable speed ratios. These 
have the advantage that they can be stalled without any 
damage resulting, and that a very simple combined 
*‘ clutch ”’ and reverse control can be incorporated. Fig. 7 
shows the comparative performance of a vane type air 
motor and a Keelavite air motor, according to tests 
carried out by the company. 

During a recent visit to Coventry we had the oppor- 
tunity to see a small pump under test. The discharge 
valve was steadily screwed down until a pressure of 
2000 lb. per square inch was recorded by the gauge. 
But even under this extreme condition vibration was 
noticeably absent. We were also able to see a few of 
the many applications of the pump with the merits of 
which we were considerably impressed. 
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Social Progress.* 
By Sir MARTIN FORSTER, F.R.S. 

In leaving this tangled fragment of history, so typical 
of the relation borne by science to the community, | desire 
to protest against the tiresome nagging to which * busi- 
have been frequently subjected by some 
chemists. I do this in shamed protection of chemistry 
from a gratuitous indignity, not in protection of the busi- 
ness man, who, if he is aware of these mosquito bites, is 
able to defend himself if he considers it worth while. 
Take this egregious example, not so very long ago figuring 
in an editorial of an otherwise excellent journal that 
weekly offers us chemical wisdom: “ There is to-day still 
too much power given to the purely business man, whose 
only claim to knowledge is his ability to manipulate 
currency to gain something for himself.’ I cannot imagine 
a statement more grossly unscientific, both qualitatively 
and quantitatively. There is no definition of a ‘‘ business 
man ”’ and no estimate of the power he is entitled to have, 
whence it is impossible to say whether he has too much ; 
while the declaration that his “‘ only claim to knowledge 
is his ability to manipulate currency to gain something 
for himself ’’ is merely fatuous, damaging only those who 
make it. 

I suppose most people will agree to define a “* business 
man ”’ as one who deals in finance, merchandise, or services, 
and admitting that he is not omniscient—a quality denied 
also to the most arrogant man of science—it has generally 
been my experience that business men take reasonable 
trouble to ascertain the facts with which they have to 
deal, and facing those facts use them in an enterprising 
manner which commonly benefits many other people 
besides themselves. Without this adventurous aspect of 
the business man’s activities, the world to-day would have 
been without the Empire of India, the City and Guilds 
of London Institute, the Rockefeller Foundation, the 
Pilgrim Trust, the Rhodes Scholarships, and a variety of 
other benefits that will come to your minds. I greatly 
hope that our young chemists will not be seduced by such 
barnacled superiority as exemplified by the foregoing 
quotation, admittedly more bumptious than usual. A 
much happier philosophy of life, both constructive and 
lubricant, lies in seeking the good that everybody has in 
him, and making the most of that ; not worrying too much 
over the bad, from which most regrettably none of us is 
free. 


ness men” 


> * + * 


A typical diagnosis of world sickness is, “‘ Some of the 
difficulties no doubt are due to the fact that the resources 
of science in multiplying the productivity of the earth have 
for the time being outstript our methods of distribution ” 
(F. 8. Marvin, Nature, Royal Jubilee Number, page 671). 
This is comparatively mild, the more popular form being, 
** Why should there be poverty in a world of abundance ? ” 
[s this relation of productivity to distribution really 
important ? I think the cause of world sickness lies far, 
far deeper, and unhappily the remedy lies correspondingly 
deep. Mere distribution could be compassed at any time, 
now. Using a very crude illustration, India has a popula- 
tion of 350,000,000, most of which number are scattered 
among 700,000 rural areas. Supposing it were resolved by 
one-half of these areas (conveniently called villages) to 
buy a communal gramophone—and anybody who has 
visited an Indian village will agree that a gramophone, 
with some good records, would be a most enlivening asset. 
India has an area of 1,800,000 square miles. Supposing it 
were recognised that every area 10 miles square should 
have a communal rough-driving automobile to promote 
social intercourse. Is it not easily within the combined 
capacity of Electrical and Musical Industries and Lord 
Nuffield rapidly to manufacture and to distribute the 
necessary gramophones and cars? The answer is so 
obvious as to relegate distribution to the last and least 
important stage in the chain of events. 

The real trouble is, has been, and always will be, to 
help 300,000,000 village inhabitants in the art of producing 
something in excess of their own bare needs with which to 
pay the wages of the gramophone, car, and petrol pro- 
ducers ; incidentally, the Indian villager is much too self- 
centred readily to learn the upkeep technique of communal 
gramophones and cars. There is nothing new in this need 
of most things by most people, the so-called imperfect 
distribution. What is comparatively new is the general 
recognition of it, the quickening of the public conscience. 
So far as the need is concerned, there has been a vast 
initigation of it in the lifetime of my contemporaries, and 
in this country at least, with an expenditure of hundreds 
of millions each year on social services, that mitigation 
should continue progressively. 

This obsession of productivity outstripping distribution, 
used freely by those who desire to diseredit capitalism, is 
an illuminating example of the loose thinking which 
masquerades as wisdom nowadays. What has happened 
is that, whereas until fifty or a hundred years ago, none 
but a few philanthropic persons inconvenienced them- 





* Excerpts from the Twentieth Streatfeild Lecture (Institute 
of Chemistry), entitled ‘‘ Chemical Changes and Chances,” 








selves over the discomforts and miseries of the vast 
majority, there is now happily prevalent in all parts of 
the civilised world a general and practical solicitude for 
the less fortunate members of the respective communities. 
In my belief, the still greater improvement that we all 
desire will be best effected along the lines already followed 
by the definite amelioration already noted, rather than by 
scrapping everything and starting afresh. 

Still more of this practical solicitude is wanted, en- 
lightened by wider scientific outlook, with increasing inter- 
communal tolerance and courage to face ugly facts. It 
must be very soothing, for instance, honestly and sincerely 
to believe that if everybody were relieved of the necessity 
to work, they would, nevertheless, work just as hard solely 
for the benefit of their fellow-creatures. A few such 
unselfish people there are now, always have been, and 
always will be, because they like the life ; and it is arguable 
that if everybody were caught sufficiently young, the 
2000 millions of another generation might be taught prac- 
tical altruism. On the other hand, it is arguable that the 
millions of years during wnich our ancestors were emerging 
from the prehistoric jungle have stamped themselves 
indelibly on our instinctive attitude towards life, so that 
our best efforts will be brought out only by collectivised 
self-interest ; by which I inean interest in protecting our- 
selves and our families from want without encroaching on 
the rights of others, and when this has been accomplished, 
in improving our family conditions’ while helping to 
improve those of others not immediately connected 
with us. 

* * « * 


1 suspect that very few professed Socialists have sutti- 
ciently recognised the reciprocity of opportunity, this 
ineluctable fact that an opportunity turns quite as much 
upon its mode of reception as upon the substance of its 
offer; and that human divergence of reception is even 
wider than variation of opportunity. Thus equality of 
opportunity cannot be completed without equality of 
reception, and what hope of achieving this does humanity 
give ? 

The more closely you examine equality of opportunity, 
chained as it must be to equality of reception, the more 
chimerical it becomes. Even if you could impose it, how 
is it conceivably possible to attain equality of reception ? 
Each of us, excepting brothers and sisters of one parentage, 
has a separate source of inherited qualities, and even in a 
single family these differ, owing to the operation of Mendel- 
ism. This point is emphasised in the case of parents derived 
from two races, where it is not uncommon to find one 
child inheriting the best qualities of both races while 
another, unhappily, is endowed with some of the worst. 
Wider experience is offered by schools, where a rough 
equality of opportunity may be said to prevail, although it 
is never quantitative ; because (1) teachers, being human, 
prefer some of their charges to others, and (2) variable 
home influences materially qualify the school routine. 
Thus even in schools, where equality of opportunity is as 
nearly operative as anywhere, its theoretical consequence 
breaks down completely, owing to inequality of reception ; 
so that there is now growing an informed insistence on a 
more efficient sieving process to diminish waste and frustra- 
tion at a later stage. 

Cannot we be honest with ourselves ? The development 
of a community is the algebraic sum of self-development 
by the component members, ordinary, sub-ordinary, and 
extra-ordinary ; but noteworthy material and ethical 
advancement follows mainly from the deeds and ideals of 
the last. Such may stand out among their fellows by 
reason of public spirit, brain, or craftsmanship, but what- 
ever their field of labour, it is they who carry the rest of 
us with them to higher standards of living. It would be 
easy to trace to such citizens the great improvement in 
standards during the past half century, and consequently 
we all have a direct interest in preserving their freedom of 
action. In England this freedom, although in some direc- 
tions diminishing, has expanded in others, and remains 
greater than elsewhere. We shal! be wise not to barter it 
for a shadow. The specious formula “ to each according 
to his needs, from each according to his ability ”—if 
implemented—might help temporarily to solve the un- 
employment problem by demanding armies of need 
adjusters and ability appraisers, with a rapidly increasing 
preponderance of the former, but can anybody really 
believe that primitive man unspurred by need would ever 
have discovered his own abilities and does not man remain 
rather primitive in several important aspects, when you 
come to think of it ? 

x * * * 


Faraday’s pathetic lament that the pursuit of science 
does not cleanse us from the common human failings 
unhappily holds good, and reveals the crude obstacle to 
attainment of the splendid ideology outlined in “ The 
Work, Wealth, and Happiness of Mankind.” For that 
monumental and informative treatise, I have unrestrained 
admiration. It left me with little hope, however, that the 
profit-motive will ever honestly be replaced entirely by 
the service-motive. Can Mr. Wells himself declare, with 
hand on heart, that he began with the service-motive, 
unaffectedly as he may be able to claim it now? I deem 
it more sincere and more practical to link them, as indeed 
they are now being linked by the more progressive among 
our fellow-citizens. I may be unregenerate, or perhaps 
there survives in me the peasant persona, thus rather scorn- 
fully labelled by Mr. Wells, but I confess to a warm glow 
of respectful wonder in watching a man, from inconsider- 
able beginnings usefully employ increasing thousands of 
his fellow-workers in the gathering of his own millions. 
and then wisely distributing vast profits for the benefit of 
those thousands and of unconnected others. This glow 
never invades me when the State distributes the proceeds 
of taxation. 

On returning to this country after several years, | 
find a general impression that greatly increased comfort 
and opportunity for amusement ‘are robbing our young 
people of self-reliance and ambition. I would not relegate 
them to the discomfort and the drabness of my own and 
Streatfeild’s early years, but I do recognise a serious 
problem here, namely, how to balance the kindness which 
it is our desire to shower on young people, with sufficient 
severity of circumstance to elicit their latent powers. It 
is on a solution of this problem that the progress and 








when used as a motor is said to be even better than with 


delivered on October 15th, 1937. 





happiness of our race may depend. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents.) 
LONDON’S FLOOD RISK. 


Sir, —A very important aspect of the flood danger to 
Newhouse’s article 


London is presented in Major F. 
Considerations 


contributed to your issue of yesterday. 
such as those which he puts forward in regard to rainfall 
precedents and the shortness of the period during which 
accurate records of the flow at Teddington have been kept 
are vital to the issue. He has somewhat understated the 
relation of recorded intensity of rainfall to an area of 


1100 square miles, for in the East Anglian storm of 
August, 1912 (see ** Kempe,’ page 668, 1936 and 1937 


issues), the twenty-four-hour falls exceeded on 705 square 
miles, 6in.; on 1039 square miles, 5in.; on 3463 square 
3in.; the curve giving, for 1100 square miles, about 
4-9in. The South of England sixteen-hour storm of June, 
1917, gave 4in. on 809 square miles. Further, the flow 
past London Bridge of 60,000 million gallons per day, or 
nearly 111,400 cusees, to which, as a possibility, Major New- 
house's figures point, corresponds for a catchment of 
1100 square miles, to a coefficient of 1042, not much 
exceeding the 800 to 1000 which an engineer, if necessarily 
relying upon comparative data, would employ if charged 
with the duty of protecting London from flooding and 
reducing flood levels above Teddington. Whether 
111,400 cubie feet. or even 50,000 cubic feet, would flow 
under London Bridge in a second is a question the answer 
to which gravely concerns the inhabitants of low-lying 
parts of London and the Thames Valley flats. Nor is it 
the maximum run-off of one day only which must be taken 
into consideration, for the run-off of a period such as three 
days is significant also, having regard to the relations 
between time, cross-sectional area of the tidal channel, 
the range of water surface slopes during an ebb tide, and 
the distance from Teddington to the beginning of the 
splay of the Thames estuary. To compute how many 
tides would flow and ebb before one half of a three days’ 
discharge from the land had passed out to sea is an 
interesting study. 

As a measure of one of the factors in the flood risk, a 
discharge of 20,000 million gallons at Teddington is, how- 
ever, such as should give the authorities grave concern, 
Major Newhouse’s figure constituting an additional 
‘* factor of apprehension,”’ as it may be termed, enhancing 
but not necessary to, the sense of risk as based on con- 
ditions including the smaller discharge as one factor. 





miles, 


My own studies, made within a fortnight of the 1928 flood | 
and, later, supplemented by references to official investiga- | 
tions, were published in the June, 1933, issue of Civil | 
They pointed to the conchision | 





Engineering (London). 


that if such concurrence and sequences of winds as, over | 
the North Atlantic and the seas to the east and north-east, | 
Thames | 


caused the water levels at the mouth of the 


estuary on January 7th and 8th, 1928, to be higher than | 
those due to the spring tides were to occur again, with less | 
effective concurrence and sequence, as such, but with wind | 


forces greater than those of the relatively small gales of 
the seven days preceding the 1928 flood—then the tides 
in the Thames estuary might be higher than any yet 
recorded. That is one factor. Another is the interference, 
largely necessary, with both the natural rates of discharge 
of the Thames and the river’s own provision for the 
temporary holding up of flood flows. As regards the latter, 
the works which have been carried out since 1928 have 
further reduced the area of flood spread, while the avowed 
purpose of the measures taken to increase the flow at 
Teddington is with respect to a depth and an area of water 


corresponding to a volume which, in terms of the period of | 


time involved, represents a very large increase in the rate 
f discharge into the tidal part of the river, whether taken 
the average for one or that for three days. Similar 
works increasing their rates of discharge when in flood 
have been carried out in the Mole, the Lea, and the Roding, 
partly as increasing the 


as 


the discharges of all of which. 
volume of water moving with the tides, and partly as 
reducing water surface slopes, increase high tide levels 
throughout the tidal Thames. 

As regards surges, there seems to be some misconception 
as to the extent to which they affect water levels, owing 
to confusion of that effect with the usually ignored rise 
of water levels in oceans and seas, caused by strong and 
lasting winds which vary but little in direction. I have 
watched the sea in a number of big storms at various 
phases of wave growth, in the open sea or ocean, and I have 
seen how the foaming crests of the waves—including those 
of J0ft. or 15ft. height travelling aslant over huge billows— 
are blown on to and down the downwind wave slopes, so 
that there is a continuous movement of water with the 
wind. It seems, too, judging by the changing shapes of 
steep waves in a rising sea, that there is, despite the usual 
theory of wave movement, some bodily downwind move- 
ment, in successive stages, of water below the foaming 
crests. Further, the volume of water which is hurled 
downwind as spray is far from inconsiderable. It has 


been stated that on one of the Great Lakes of North 


America a long-continuing wind may cause a difference of | 


\Sin. between the water surface levels at the ends of the 
The part played by the winds in the flooding of 


lake. 
1928 has been but dimly understood by 


London 
investigators. 

Practical conclusions are, I submit: (1) that in order to 
obtain data as to the relation between winds and high 
Thames tides and, as is even more important, to obtain 
evidence as to the probability (or frequency-probability) 
»f the recurrence of conditions of effect similar to those of 
January Ist to 8th, 1928, in regard to distribution, times, 


in 


and sequences of the winds, every unusually high tide on 
the Kent and Essex coasts should provide the oceasion for 
making a study of the weather charts covering the North 
Atlantic and the North-West Europe seas and coasts, for 
the eight days preceding ; (2) that as a measure in requital 
to Nature for the interference with conditions in the river 
valleys favourable to relatively small flood flows, and as 
giving also further control of flow, measures such as those 





proposed by Mr. A. B. Buckley for the creation of reser- 
voirs in the Thames basin capable of holding up some 
40,000 million gallons of flood flow, should be put into 
effect, at least in the Thames basin, if not, also, on one or 
more of the other rivers flowing into the tidal Thames ; 
(3) that no further works substantially reducing the flood 
plain of any of the rivers, nor other measures increasing 
rates of flood discharge into the tidal Thames, should be 
permitted. R. A. Ryves. 
December I Ith. 


MECHANICS OF FLAME AND ATR JETS. 


Srr,—My attention has been drawn to your report of 
the discussion on this paper at the Mechanicals, given in 
your edition of November 26th, page 602. 

I much regret that somehow you have entirely mis- 
interpreted the few words that I said. So far from 
“supporting Mr. Erith,” I disagree heartily with the 
sentiments he expressed. My further remarks, which 
you did not report, made this quite clear, since I referred 
to my intention to apply the results both to boilers and 
rotary kilns. Also 1 did not ‘ question "’ the comparison 
of the Haslam or Russell results with the burning of P.F., 
but asked for information as to how far it was possible to 
relate them. 

K. C. BARRELL, 
M.A. Cantab, A.M.I. Mech. E. 

London, S.W.20, December 7th. 


{We regret that we misunderstood the tenor of Mr. 


Barrell’s remarks.— Ep. THe E.] 


“ THE FIRST TEN YEARS.” 


My attention has just been drawn to the article 
“The First Ten Years ”’ in your issue of November 19th, 
and one immediate eriticism arises in that with 304 
responders and 1007 non-responders to the questionnaire 
it is, psychologically speaking, almost certain that the 
sample taken is not sufficiently random to make general 
If Table IIT is plotted, it will be 


Sir, 





statistical deductions. 
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seen that, ignoring an obvious slump trend in 1922-34, 
say, all the periods show substantially straight-line increases 
of the order of £42 per annum. This is a “ success ” 
increment, the average normal increment in most com- 
mercial undertakings being of the range £15—-£30. It would 
therefore appear that there is a preponderance of successes 
among the 304 responders and the less successful may be 
found mainly among the 1007 non-responders. 

It would be an easy thing for large firms, such as the 
G.E.C., L.C.L. A.E.I., &., to giveusstatistically satisfactory 
evidence with regard to the large number of graduates in 
their employ. I think, from what I know of their staffs, 
that a very different set of curves would be obtained. 
These groups attract many of the more brilliant graduates 
without “‘ friends at court and private means ”’ as the Old 
Centralian report gently describes nepotism. The Car- 
| penter scales awarded to D.S.I.R. employees provide 
another source of information regarding the true market 
value of the technically trained man without nepotistic 
advantages. The highest amount to be expected by such 
people at the age of 31-32 is £500 per annum, plus what- 
ever value may be given to pension expectations. A high 
percentage get less than this. 

Nepotism is almost entirely absent in the Civil Service. 
It is relatively insignificant in large combines, compared 
Where it is absent, it will usually be 





with small firms. 





found that there is more inclination to spend money on 
true technical research and much more integrity in the 
interpretation of results obtained. 

A nice statistical exercise for the Old Centralian Sub 
Committee would be to examine the class of degree 
obtained by their 304 responders, and see whether there 
is a direct indirect variation between the mentaces 
(mental units) of their graduates and their subsequent 
success. Some indication of the statistical process involved 
will be found on pages xv-xx of Pearson's * Tables for 
Statisticians and Biometricians, Part I.’ But perhaps 
most of the successful ones come outside such a gauging 
process, having only that consolation prize, the A.C.G.1. 

W. O'Dea, B.Sc., A.M.ILELE, 

London, W.5, December 7th. 


or 








Line Protection by Petersen Coils. 


ALTHOUGH long regarded on the Continent as a valuable 
piece of apparatus for preventing interruptions of elec 
trical supply under certain fault conditions, the merits 
of the Petersen coil are only just beginning to be recog- 
nised in this country. A paper read by Mr. H. Willott 
Taylor and Dr. P. F. Stritzl before the Institution of Elec- 
trical Engineers on December 15th, deals mainly with the 
coil from an operating point of view, and draws attention 
to the problems which arise when it is applied to a system 
originally intended to operate with the neutral solidly 
earthed. The section of the paper reproduced here, on 
the Petersen coil versus a solid earthed or resistance earthed 
neutral, is of particular interest to British electrical engi 
neers who, with few exceptions, have pinned their faith 
to earthing the neutral in one of these ways. The methods 
have been found preferable in all but very small net 
works to working with an unearthed neutral, mainly 
owing to the liability cf damage to apparatus from exces 
sive voltages set up by arcing earths. 

The majority of faults on overhead lines, the paper 
explains, are earth faults of a transient nature, and are 
due to such causes as lightning, birds, fog, or hay blown 
on to the line. Other faults, due to broken conductors, 
punctured insulation, &c., are sustained. The action of the 
Petersen coil is to clear the transient faults instantaneously 

-generally within the first half cycle—and if the coil is 
continuously rated to permit, in the case of a sustained 
fault, the operation of the system with one phase earthed 
until it is convenient to isolate the fault and repair it. 
When an alternative feed is available, it is often possible to 
disconnect the faulty section without interruption of 
supplies to consumers. 

With regard to cables, it is reasonable to assume that 
practically every fault starts between one phase and the 
lead sheath. By the action of the Petersen coil the current 
through the initial fault to earth is reduced to a very low 
value which is dependent on the extent of the network. 
the type of cable, and the accuracy of tuning. In a small 
town this residual current is possibly less than | ampere, 
and it may take days before the fault spreads to the other 
phases. Within the last eighteen months three instances 
have come to the authors’ notice of three-core, 11-kV 
cables being damaged by a pick or spike, causing a short 
circuit between one core and the lead sheath. In each 





| case the coil enabled the supply to be maintained without 


interruption until it was convenient to effect the repair. 
On examination no burning of the insulation was apparent, 
the defect being confined solely to the mechanical damage 
caused by the external blow. This in spite of the fact that 
the cables carried load whilst in the damaged condition for 
periods varying from 2$ to 11 hours. In a large metro 
politan cable network, on the other hand, with a magnetis 
ing current possibly of thousands of amperes, the residual 
current may amount to 100 amperes or more, and the 
experience of Berlin, Moscow, Vienna, Geneva, and other 
towns which have adopted Petersen coils for the protec- 
tion of their cable systems, operating at between 20 kV 
and 40 kV, proves that even then a margin of several 
minutes is available for multi-core belted cable, or several 
hours for the screened type. Means are available for reduc 
ing the residual current. 

Subject to the exception of a large cable network, there 
is technically no limit to the time a system can be operated 
with one phase earthed, but the extent to which advantage 
should be taken of this inherent good feature of the coil 
has been the subject of much debate. It is only natural 
that engineers who have had no experience of operating 
a high-voltage network other than with the neutral 
solidly earthed should be somewhat reluctant to run with 
the neutral at anything but earth potential, and it is 
argued that, at any rate as far as overhead networks are 
concerned, it is essential that the coil be short circuited if 
a fault lasts longer than a few seconds, otherwise increased 
danger to life may result. That this short circuiting of the 
coil provides added safety in some hypothetical cases, the 
authors do not dispute, but as far as the real point at issue 
is concerned, #.e., whether a system protected by a Petersen 
coil utilising its full features is more dangerous to life than 
one operating with an earthed neutral, they claim that 
experience shows that it is not. 

Consider first the safety of authorised employees. In 
spite of stringent regulations, there are occasional cases 
where an employee accidentally makes contact with a 
phase conductor, and with the neutral earthed the results 
are always serious and generally fatal. With a Petersen 
coil in circuit, however, the current through the body is 
limited, and, although it is certainly not suggested that it 
is safe under all circumstances to touch a live conductor 
thus protected, numerous instances are on record of persons 
who have done so and escaped serious injury, some of them 
on systems with operating voltages as high as 110 kV. 
There is also the fact that from 1927 to 1933, during which 
years most of the German supply networks were equipped 
with Petersen coils, the number of fatal accidents on high- 
voltage plants fell in that country by 37 per cent. This 
is a remarkable figure in view of the simultaneous growth 
of the industry. It would also not be difficult to show that, 
in a big proportion of the injuries that have been caused 
or fires that have occurred due to explosion of oil circuit 
breakers or flash-overs on high-voltage apparatus, no 




















Dec. 17, 1937 


THE ENGINEER 


693 








injury or fire would have occurred had the fault current 
been limited by a Petersen coil. 

As far as the general public is concerned, the question is 
primarily one of failure of equipment rather than of personal 
carelessness, and can almost entirely be confined to line 
conductors, failures of which should be very infrequent 
on well-designed lines. The conductor may have been 
severed and may be lying on the ground, or alternatively 
may have become detached from its insulator support, and 
left suspended from the poles on either side with the lowest 
point only a few feet from the ground. 


in the former case the breakage is in the majority of 


instances due to the conductor being burnt by excessive 
current as a result of an insulator flash-over. Even if the 
flash-over has been initiated by a lightning stroke, it can 
normally be assumed that it is the follow-through power 
current that does the damage. This immediately reveals 
the striking advantage of the Petersen coil protection in 
that it will prevent that very damage which would cause 
the conductor to fall. In the rare event of a conductor 
falling in spite of this, it can be assumed that a length 
of at least 250ft. will lie on the ground. Assuming the 
ground to be ordinary dry grassland, it would appear 
from tests made on 11-kV and 33-kV systems that the 
fallen conductor might have an initial potential to earth 
of about 100 volts. If the surface of the ground is fairly 
even and the grass short, the voltage can be expected to 
remain at about this figure for some time. If, however, 
the ground is uneven and the grass coarse, the wire will 
only make poor and intermittent contact, perhaps every 
7ft. to 10ft or so. Then the initial voltage will be a little 
higher, but will rise rapidly to a maximum of perhaps 
750 to 1000 volts in fifteen minutes to an hour. If the 
ground is a dry ploughed field, the resistance of the con- 
ductor to earth is very high, resulting in a much bigger 
potential to earth. In ploughed fields, however, the 
presence of people or animals is exceptional. Experience 
abroad shows that accidental contact with such a fallen 
wire is hardly ever fatal. 

In the case cited, where the line conductor is left sus- 
pended just above ground level, it would mean practically 
certain death for anyone who came into contact with it 
if the system were earthed, whereas, with a Petersen coil 
in circuit and reasonably accurately tuned, the person 
would have a chance of incurring nothing more than 
light burns. 

Incidentally, those who argue against the possibility of 
running with one phase conductor down with a Petersen 
coil in circuit must also condemn the use of auto-reclosing 
switchgear on earthed systems, or the practice of localising 
a fauit by repeated switching-in of the line, which has been 
the cause of fatal accidents in the past. Furthermore, it 
is well known that, even with an earthed neutral, it is 
possible for a broken conductor to lie on dry ground and 
not give rise to sufficient fault current to operate the circuit 
breaker, particularly if the contact with the ground is on 
the side of the break remote from the supply. Such con- 
ditions constitute a very real danger to life. 

In these circumstances there would be little justification 
for reverting to an earthed neutral by short-circuiting the 
coil after a fault had persisted for, say, 30 sec., as this 
would result in the very trouble which the coil, in suppress- 
ing the power arc, had so far obviated. 

The authors understand that a trial is shortly to be made 
with an arrangement whereby any phase on which a 
sustained fault has occurred is earthed through an isolat- 
ing switch. Though the application of such an arrange- 
ment is possibly limited, practical operating experience 


with this method will be awaited with considerable 
interest, since, compared with the practice of short 
circuiting the coil, it would appear to have definite 


advantages, both as regards continuity of supply and also 
from the point of view of reduced danger to life and 
apparatus. 

Thus the authors feel that using a coil only for such faults 
as can be instantaneously cleared has little, if anything, to 
commend it, certainly not sufficient to counterbalance the 
loss of continuity of supply (a factor which is becoming 
increasingly important as the use of electricity extends 
which results from the isolation of a section in the event 
of a sustained earth fault due to the short circuiting of the 
coil in such circumstances. Indeed, many of the supply 
authorities abroad who had initially installed apparatus 
to short circuit the coil on any fault lasting more than a 
few seconds have removed the additional gear. In order 
to make this possible, the coil must, of course, be continu- 
ously rated. The extra cost of this for small coils is neg- 
ligible, and it is strongly recommended that all small or 
medium-sized coils should be so designed. 

In the case of very high voltages, all sub-stations are 
attended and alternative sources of supply are immediately 
available. Consequently, two-hour ratings are often con- 
sidered sufficient, as the question of the rating of coils for 
such voltages becomes an economic consideration. In the 
case of large cable networks, such as those mentioned 
above, the advantage of running with one phase earthed 
only at the fault cannot be continued for very long, owing 
to the limited time in which an earth fault will spread to 
other phases. Ratings of under two hours may here suffice 
mm some cases. 

Should it prove practicable to apply to a large cable 
network the method already referred to of earthing the 
faulty phase by a switch, this would be particularly advan- 
tageous, as by considerably diminishing, if not entirely 
eliminating. the current passing through the fault, the 
probability of the fault spreading to another core would 
be rendered very remote, thus permitting the continued 
operation of the network in this manner for a considerable 
period. 

The question naturally arises as to whether such method 
of operation would cause telephone interference in the 
neighbourhood. Tests carried out by the Post Office 
authorities at Andover and elsewhere indicated that whilst 
such conditions may possibly produce a noticeable effect 
on their circuits, it is unlikely that the latter will be 
rendered completely unworkable. Supporting this con- 
clusion is the fact that no complaints of interference were 
received during the periods when the faulty cables referred 
to were in cireuit. 

As well as obviating dangerous interference to telephone 
circuits due to large earth currents, the replacement 
of solid neutral earthing by a Petersen coil will have the 
effect of practically eliminating interruptions due to earth 
faults and of reducing stresses and consequent damage. 





Another beneficial effect of the Petersen coil is the improve- 
ment of stability. It is not an accident that stability 
trouble has been so prominent in America where large 
networks are still operated with earthed neutral, whereas 
little is known of this type of trouble in Germany where 
every high-voltage network is equipped with Petersen 
coils. In fact, the most serious event, from the stability 
point of view, is the short circuiting of one phase to earth, 
and this cannot occur if a Petersen coil is installed. 

Against these overwhelming advantages stands the one 
alleged drawback—the rise in voltage on the two healthy 
phases, and the increased stress thereby imposed on 
insulation. In most cases, however, this argument carries 
no weight, since voltage surges, particularly those due 
to lightning, impose heavier stresses than even a sus- 
tained increase by 73 per cent. Experience confirms that 
the usual insulation stands the increased voltage easily, 
whereas it needs protection in any case from the very real 
danger of surges. 





Zinc-Alloy Die-Casting Machine. 


A HIGH-PRESSURE die-casting machine for zinc base 
alloys which is about to be introduced into this country 
by ‘Alfred Herbert, Ltd., of Coventry, is illustrated by 
the accompanying engravings and drawing. It is of the 
semi-automatic type, and is operated mainly by hydraulic 
power, which is provided by an electrically driven Vickers 
pump. The only hand operation is ladling the molten 
alloy into the metal pot. 

The first operation of a cycle, which occupies from 
nine to twelve seconds, is to move a lever to close the dies 





before it returns. The casting is ejected from the moving 
die at the end of its return stroke. 

The alloy is melted in a pot at the right-hand side of 
the machine. Either an oil burner or gas burner is used 





MELTING POT AND GOOSENECK 


for heating the pot ; the fire-box underneath is brick lmed 
and supplied with the machine Immersed in the molten 
metal there is a gooseneck, as shown in the drawing, 
made of special heat-resisting iron, and this part contains 
the piston for injecting the hot metal, the curved neck 

















SEMI-AUTOMATIC ZINC-ALLOY DIE-CASTING MACHINE 


and cores. ‘The second operation is to ladle the material 
into the metal cylinder ; the operator then steps on the 
pedal that operates the plunger, ‘forcing the metal into the 


dies. From then on the cycle is automatic. The first 














INJECTION HEAD 


timing period determines the time to pull the cores ; 
the second allows time for cooling before opening the 
dies; the third period allows the plunger to follow the 
moving die, foreing the metal slug out of the cylinder 





leading the’ metal to the dies. The injection piston 1s 
forced down’ by means of the hydraulic cylinder above it. 
The speed of the injection is considerably increased by 
use of a nitrogen charged hydraulic accumulator. An 
automatic pyrometer device is usually supplied to regulate 
the flame of the burner, and keep the metals at the correct 
temperature. A gas burner provides a flame near the 
nozzle end of the gooseneck adjacent to the dies, so that 
the metal does not set there and block up the passage. 
The back die plate is arranged for water cooling and the 
dies themselves are also water cooled. 

Each of the three sizes of machine is capable of casting 
a range of products varying from small thin sections 
needing high pressure on the metal to heavier castings 
of thick section needing lower pressures; for instance, 
the No. 1} machine, using a 1]jin. plunger, will cast up 
to 4} Ib. of metal at a pressure of 30001b. per square 
inch, and 1541b. of metal at 10001b. per square inch, 
using a 3jin. diameter plunger. It is usual to have one 
or two extra sets of goosenecks and plungers to cover the 
range desired. The die plates measure from 28in. by 
29in. to 344in. by 38}in. 








Synthetic Glue. 


A syNrHETIc glue, known as * Aerolite,” has been 
developed by Aero Research, Ltd., of Duxford, Cambridge- 
shire, for aircraft and air-screw construction, as the result 
of practical experience in the manufacture and repair of 
aireraft. Special precaution has been taken to avoid 
brittleness, which till now has been the chief fault of 
synthetic glues. It is common practice in synthetic resin 
technique to add plasticisers to prevent brittleness in 
synthetic paints and varnishes, but practically all such 
plasticisers reduce specific adhesive strength. A mass of 
Aerolite glue which has been allowed to solidify can be 
bounced on the floor without disintegrating. The advan- 
tages of synthetic glue are stated to be as follows :— 
(1) Great increase in speed of production of work ; 
(2) great reliability of a product made synthetically under 
carefully controlled conditions ; (3) small water content, 
ensuring freedom from distortion in the completed struc- 
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(4) absolute immunity to attack by mould or 


ture ; 
(5) increased water resistance; (6) increased 


fungus ; 
strength. 

Aerolite synthetic glue is a liquid containing a very 
small percentage of water. Before use a hardener is added. 
The mixture is usable immediately, and does not have to 
be left to mature. The mixed glue is applied to one of 
the surfaces to be joined, which are then clamped, screwed 
or bradded together in the usual way. A very moderate 
amount of heat is then applied by covering the component, 
which may, for instance, be a whole wing, with an electric 
blanket. The speed of setting of the glue is unaffected by 
changes in humidity, but it is greatly affected by tem- 
perature. During use the glue should be kept as cool as 
possible. The giue will set at room temperature, and good 
joints will be obtained, but experience has shown that a 
moderate amount of heat, by always bringing the glue to 
a standard temperature, eliminates uncertainty in the time 
of setting and speeds up production remarkably. At room 
temperature of 60 deg. Fah. the glue will remain usable 
for five hours, and joints will set overnight. At 195 deg. 
Fah., which is the temperature generally used for ply- 
wood construction, the glue will set rock hard in five 
minutes, 

The glue will not stick wood which has any oil or grease 
on it. Tests show that cold-setting glue is more affected 
than hot, which is another reason for using a hot process 
where possible. The glue is not in itself a filler—although 
when incorporated with plaster of paris or tripoli silica, 
it can be used as such—-and must not therefore be used as 
a cement to fill up large gaps. Good joints can only be 
made when the surfaces are in good contact. The mag- 
nitude of the applied pressure is immaterial, provided it is 
sufficient to produce uniform contact. Excessive pressure 

~pressure greater than 200 1b. per square inch—should 
not be used, as it reduces the strength. Any trace of 
soap, soda, or casein, or any other alkaline substance will 
prevent the setting of the glue. Glass, earthenware, or 
enamelled pots should be used for mixing. Aerolite 
synthetic glue has been approved by the Air Ministry for 
use in the construction of aircraft in accordance with the 
Air Navigation Directions and Air Ministry Form 705. 
Cheaper grades of the glue are also available, and can be 
mixed with flour paste if desired, while still retaining the 
advantages of rapid setting and freedom from attack by 
fungus. These mixed glues are suitable for veneering 
and plywood manufacture. 








Searchlight Set. 


THE accompanying illustration shows one of a number 
of transportable high-intensity searchlight sets designed 
by the London Electric Firm, Croydon, and driven by a 
35 H.P. petrol engine made by the Parsons Engineering 
Company, Ltd., of Southampton. The dynamo has a 





steel has a strong resistance to oxidation at high tem- 
peratures. Third is the electric welding of sheet metals 
by the Longona method, steel and non-ferrous sheets 
being welded at the rate of 30ft. to 60ft. per minute. It 
employs high-frequency currents and fuses only a narrow 
band of metal, while the adjacent metal remains at a 
low temperature. Fourth is metal: spraying, in which 
continual improvement of equipment and _ technique 
has given a rapidly widening field of application. Two 
types of spraying “ guns”’ in use are the wire-fed gun 
and the metallic powder gun. Fifth is the production of 
manganese from low-grade domestic ores that are not 
adaptable to present commercial processes. In the 
method developed by the Bureau of Mines the manganese 
in the ore is dissolved and deposited on chromium-steel 
cathodes by electrolysis. It is then stripped from the 
cathodes as approximately pure manganese. As the 
manganese used in the American steel industry is procured 
mainly from abroad, this new process will make the 
industry more independent, besides giving a sure and 
controlled supply of this important war material.— 
Another development, not listed by the Committee, is 
the study of the diffusion of carbon from steel into iron, 
in view of the increasing use of “ clad ”’ or coated metals. 
The rate of diffusion increases with temperature, but. is 
influenced also by the alloy content of the steel. 


Boiler Coal Research. 


Froma study of the selection of fuel for five types 
of coal-burning equipment by the Coal Division of the 
American Institute of Mining Engineers, it appears that 
equipment makers aro not well informed as to how to 
select their coals, and therefore cannot give such informa- 


tion to the purchasers of equipment. The five types 
include travelling grates, large and small underfeed 


stokers, pulverised coal burners. and spreader stokers. 
While there are standard methods of testing coal, there 
is doubt as to the significance of the results of these tests. 
Three requirements are dependability, economy, and 
cleanlinessas to dust and smoke. The first is the most 
important, since the most economical coal-—-as measured 
by cost per 1000 Ib. of steam —may not be suitable because 
it will not carry the load, giving excessive clinker or 
excessive smoke at heavy loads. In many cases the 
purchaser does not realise the relation of his equipment 
to the kind of coal he buys, while the coal salesman does 
not know whether his coal will meet the requirements 
of the individual plant. On the other hand, there is 
ample information available as to all coals produced and 
the relation of their characteristics to all types of equip- 
ment. If this information were applied, the selection of 
coal would not have to be based on trial shipments of 
various coals, but would be narrowed down to a few grades. 
The trouble is that the information is not generally used, 
even at large plants. In this connection, the American 
Society for ‘Testing Materials is preparing books of instruc- 
tion as to the significance of tests of coal. For some 
house boilers the ash or clinker is removed by hand, but 
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TRANSPORTABLE 17-KW SEARCHLIGHT SET 


drooping characteristic designed for searchlight work. 
It is fan ventilated and is claimed to keep well within the 
temperature limits even under an overload. The Parsons 
engine runs at 1500 r.p.m. and is of the four-cylinder type. 
The electrical output is 17 kW. The plant has an 
instrument panel at the dynamo end, and a radiator and 
large fan at the other end. The fan is mounted direct 
on an extension of the crankshaft, but is not fixed rigidly 
to the shaft. It has a friction plate drive which is claimed 
to avoid possible danger in the event of a fan blade 
breaking. The plant is intended to be mounted on a lorry 
for transportation. 








American Engineering News. 


American Metallurgical Developments. 


The American National Resources Comittee, 
appointed by the Government, has listed five recent 
metallurgical developments as destined to be of great 
importance in relation to economic and industrial life. 
First is the direct rolling of metals to eliminate the 
ingots and the breaking down of ingots as preliminary to 
the rolling of sheets. Inthe Hazlett process, molten metal 
is fed continuously between water-cooled rolls, which 
deliver finished sheets. Second is the manufacture of 
aluminium-coated steel by the Fink process, which coats 
steel sheets with a thin uniform layer of aluminium 
at a cost comparable with galvanised sheets. This coated 





for automatic stokers with automatic 

With spreader stokers and pulverised 
coal, the problem of fly-ash is specially serious. The 
slagging principle does not meet requirements fully, 
and the remedy seems to lie in the use of dust arresters 
or in the treatment of coal with oil or chemicals to prevent 
dust. Further research is needed, also, as to the combus- 
tion with the larger sizes of underfeed stokers. 


there is need 
removal of ash. 








DratuH or Mr. E. Dopp.—We regret to note the death, 
at the age of seventy years, of Mr. Edward Dodd, who 
was for many years the senior partner of the Birmingham 
firm of consulting engineers, Dodd and Watson. Mr. 
Dodd was responsible for many important drainage 
schemes, and retired from practice about five years ago. 


New Locomotives vor Eaypr.-Twenty-six new 
4-4-0 passenger locomotives have been built for the 
Egyptian State Railways by the North British Locomotive 
Company, Ltd. According to a description of these 
engines in the Railway Gazette, eighteen are fitted to 
burn coal and the remainder to burn heavy oil fuel. 
The leading particulars of the new engines are as follows : 
Overall length, engine and tender, 56ft. Tin.; engine 
wheel base, 23ft. 9in.; cylinders, 17in. diameter by 26in. 
stroke ; coupled wheels, 5ft. 62in. diameter; combined 
heating surface, 1480 square feet; grate area, 21 square 
feet ; boiler pressure, 180 lb. per square inch; weight 
in working order, 98 tons; adhesive weight, 32-9 tons ; 
tractive force at 85 per cent. boiler pressure, 17,220 lb. 





An Old Railway Manual. 


(By a Correspondent.) 


THERE recently came into my possession a number 
of early issues of Bradshaw’s ‘‘ Shareholders’ Guide, 
Railway Manual and Directory.’’ The earliest volume is 
for 1856, which I find was the eighth annual publication, 
containing nearly 600 pages, and therein I found some 
interesting details of the railway situation at that time. 

The English railways by 1856 had gone through the 
worst period of their early history, and the Railway Mania 
of 1845 had exhausted itself, and railways were once again 
looked upon as a safe investment. In the Preface it is 
stated “ that the continued growth of tratlic throughout 
the country will be found to have dispensed itself over 
every district, and each company, almost without excep- 
tion, will be seen to have participated in the increase, 
as well as to have been not quite prepared for the advance, 
in so far as additional expenditure appears to have been 
necessitated to meet the sudden exigencies of the occasion. 
Where the greatest amount of increase has been carried 
at little immediate outlay, and by less deterioration, there 
the greater proportion of profitable success will be dis- 
covered to have been located.”” Also: ** lt is superfluous 
to remark on the ‘ illustrations’ by which the ‘ Manual’ 
is annually accompanied. The maps for this year (viz., 
those of Great Britain and Ireland, and of Northern and 
Central Europe) are finished with the nicest accuracy, 
and will be found to sustain the unapproached reputation 
for which the name of ‘ Bradshaw’ has attained a more 
than European reputation.’’ Evidently a little self 
advertisement was not considered out of place in those 
days. 

At the end of 1855 there were 222 separate railway com 
panies listed under the United Kingdom, and each of 
these receives notice regarding its incorporation, par- 
ticulars of mileage, open and being constructed, the amount 
of capital, some results of the year’s working, the board of 
directors and chief officers, and, in the case of the well- 
established and more important lines, full details of 
receipts and expenditure. Of all these companies, one 
alone retains its name to the present day—the Great 
Western. The others have, at one time or another, become 
merged into stronger companies, culminating in the 
grouping of railways under the Railways Act of 1921, when 
the four main line companies were formed with thei: 
present designations. 

The Great Western in 1855 operated a total of 4364 miles, 
of which it owned 342 miles; it now has a route mileage 
of 3790 miles. The receipts from the lines owned for the 
half-year ending December 3lst, 1854, amounted to 
£648,661, and the expenditure to £264,734, the working 
expenses being 42-5 per cent. of the receipts. The average 
percentage of working expenses to receipts of the four main 
companies to-day is about 80. The capital amounted ‘to 
£22,000,000, whereas at the present time it has been 
increased to almost £150,000,000. The dividend for 
1854 was reduced to 3 per cent., and in 1855 to 2 per cent. 
The reason given for these reduced dividends was conse- 
quent on losses incurred by keenly competitive rates 
against the London and North-Western on two Shrewsbury 
lines (Shrewsbury and Chester and Shrewsbury and Bir- 
mingham), and arrangements with the rival company 
enabled the Great Western to become the owners of these 
two lines. The directors of the G.W. announced that *‘ the 
competition for traffic is for the future to be carried on at 
moderate but remunerative rates, the only method, as 
your directors have always represented, which, in their 
opinion, is caJeulated to insure, both to the public and the 
proprietors, the substantial benefits of a fair and enduring 
rivalry between two independent systems.’’ There were 
seventeen directors (mow there are twenty-two), and 
I. K. Brunel was engineer-in-chief, and Daniel Gooch was 
superintendent of the locomotive department. Inciden- 
tally, it may be mentioned that there was a Sir Watkin 
Williams Wynn on the board in 1855, and there is one 
to-day. 

There is a quantity of information interesting to railway 
historians, and to them it can be left. I have only dipped 
into the British section here and there, and have made no 
study of the various companies, but these dips have pro- 
vided amusement and some information. 

This is how Mr. Edmund Denison, chairman of the 
Great Northern, relieved his feelings at one railway 
meeting: ‘‘ The time has come—-and [ shall be glad if 
the London and North-Western and other companies 
shall hear what I say, and I shall feel more glad if they 
do me the honour to attend to it-—unless the railwa, 
companies, the managers, and the directors, will make 
common cause with each other—and this is a bold observa- 
tion to make—-unless they will make common cause with 
each other against the public, as the public have made 
common cause against them, the whole of the railway 
property in the kingdom will be ruined. Unless the London 
and North-Western, and the Midland, and ourselves, and 
all other companies, do everything they possibly can to 
protect themselves and those who they represent, from the 
severe inflictions that are heaped upon them from time 
to time, I am quite certain that railway property cannot 
prosper in the way it ought to do. I am equally sure 
that if they would give up competition, and make the best 
of the Acts of Parliament which they possess, they might 
raise the value of railway property very materially. So 
long as we are driven to the necessity of going on in this 
horrid state of competition, carrying passengers from 
London to Aberdeen for 30s., and as long as the London 
and North-Western imposes such restrictions upon us, 
it is quite impossible that the dividends can be what they 
ought to be.” Yes, the London and North-Western were 
the bad boys of the piece in those days ! 

In the Manual before me that company has nothing to 
say on the matter, but we read that the directors “‘ find 
no reason to alter the opinion expressed by the chairman 
(Marquis of Chandos) on the 23rd February last, to the 
effect that the arrangement for maintaining the way by 
a staff of paid officers, in place of by contract, has resulted 
in economy and the improvement of the road.” 

The London, Brighton and South Coast, reporting on the 
cost of the branch line to Crystal Palace, states that the 
expenditure on the line, including the rolling stock, did 
not exceed £200,000. The revenue from this branch for 
the latter half of 1854 was £24,916, and the miles run by 
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the Crystal Palace trains are given as 55,654, with the 
result that there was “ showing a larger net profit per train 
mile than the average on the other lines and branches.”’ 

In the brief account given of the Metropolitan it states : 
‘““The line extends from the Great Western Hotel, at 
Paddington, along the line of the New Road, and through 
Clerkenwell and Smithfield to the General Post-office, a 
distance of four miles. The traffic is to be worked without 
the introduction of fire or annoyance from steam. The 
line is to be divided into short sections, and no train 
allowed to start for any station until the departure of the 
preceding train from the next station, so that no collision 
will be possible.” It was announced in August that the 
whole of the capital had been subscribed for, and that the 
works would be commenced “ as soon as hostilities ceased.” 
It is not clear what these hostilities were; whether the 
Crimea was the cause or if some trouble of a domestic 
nature had become virulent. As a matter of history, it 
may be mentioned that the general public were a long time 
before taking any financial interest in the project, and it 
was not until 1860 that sufficient funds had been sub- 
scribed to commence the work. With regards to the 
method of operation to be used to eliminate annoyance 
from fire and steam, it appears that Mr. (afterwards Sir 
John) Fowler had made this promise in public in response 
to the fear expressed that the tunnels would be full of 
suffocating fumes, and considerable thought had to be 
given to how the promise was to be fulfilled. Robert 
Stephenson and Co. built a special locomotive having a 
small fire-box and a large mass of brickwork in a chamber 
in the barrel of the boiler. The idea was that in the open 
air the locomotive would be worked at full blast, and so 
make the fire-brick into a reservoir of white heat for the 
tunnels, The engine cost £4518, but although the heat was 
satisfactorily retained, other weakness developed and the 
idea had to be abandoned. Daniel Gooch, the Great 
Western locomotive superintendent, designed a_loco- 
motive for the purpose and it was tried out in 1862, but 
it was not a success. Eventually all that was done to 
mitigate the nuisance of steam and smoke was the use of 
condensing tanks. The Great Western provided the first 
locomotives, then the Great Northern, and the first 
Metropolitan locomotives, designed by Fowler, became 
available for service in 1864. 

The Midland had entered into an agreement with the 
London and North-Western five years previously in con- 
nection with the goods and mineral traffic, and the chair- 
man of the former company (Mr. John Ellis) says: ‘‘ The 
directors of this company were anxious at the outset to 
have included the passenger traffic in the agreement, but 
the London and North-Western declined, it being thought 
that the Midland was going to be destroyed by the Great 
Northern ; the result has shown that this was anything 
but the fact; they had bided their time, and now they 
had entered into a comprehensive agreement with the 
London and North-Western, which would result in a 
consolidation of the mutual interests of the two com- 
panies.” 

Apropos my comment just above, under the South- 
Eastern, the Manual remarks: ‘‘ The directors appear to 
possess the unabating confidence of the proprietors, and 
the unseemly brawls that so frequently characterised the 
public meetings are altogether at an end.... The 
finances of the company are thoroughly cleared up, and 
the efforts of the management solely devoted to render a 
constantly assailed traffic as remunerative as possible.” 

But all was not well with the South-Eastern, for the 
following resolution was cordially approved and adopted : 
** That this meeting views with the utmost alarm the action 
of Parliament upon the railway property of this kingdom, 
and especially against the South-Eastern Railway Com- 
pany; that the present system of railway legislation 
presses most heavily and unjustly upon a very numerous 
class of Her Majesty’s subjects, and depreciates a most 
important property without conferring a corresponding 
benefit upon the public at large; that the board of 
directors are hereby instructed to use all constitutional 
and legitimate means for obtaining that redress which the 
railway interest is justly entitled to receive at the hands 
of the legislature.” Some further particulars of parlia- 
mentary action are given later. 

One more dip. The Eastern Counties (later to form part 
of the Great Eastern, not then formed) were going through 
a spot of trouble with its chairman, Mr. David Waddington, 
and a committee of investigation had been appointed 
to inquire into various charges made against him. The 
report of this committee is given in full, but only a few 
extracts can be given here. ‘‘ They cannot conceal from 
you the conviction which has forced itself on the minds 
of your committee that all the charges made by the 
auditors have been fully substantiated—that those charges 
fall short of a true state of the affairs of the company—that 
most important books, those relating to the stores, and 
also to the locomotive department, have never been laid 
before the auditors—that no correct ascertained balance 
has ever been struck in the stores department since the 
period when Mr. Waddington was chosen chairman. . 
Additions have been made each half-year to your capital 
account of a most injurious description. Improper repre- 
sentations have been made at several of the half-yearly 
meetings of the state of your affairs; and the conduct 
of some of your directors has amounted to a systematic 
sacrifice of your interests, which, if permitted to continue, 
would inevitably result in consequences of a most serious 
nature to yourselves.... Woolwich Line: The profit 
from this line is very questionable, from the fact of a very 
large number of trains running at extremely low fares, a 
division of the receipts being made with the proprietor of 
the Woolwich Gardens on all persons carried there during 
the summer season. Your committee were extremely 
surprised to find that a considerable outlay had been 
made by and at the expense of this company in building 
a dancing saloon within the gardens, at an expense of 
£1500, on property not belonging to this company, and 
for which they can have no legal claim, and for a purpose 
most objectionable to many of your shareholders. . . . 

“ Lowestoft Harbour: We cannot understand why this 
harbour has been taken by the Eastern Counties. It can 
result only in taking the trade from Yarmouth, and 
involving this company in vast expenses and loss; . . . its 
cost exceeds its earnings. Much injustice towards the 
agriculturists of England has been practised, as is instanced 
in taking foreign beasts f 2m Lowestoft to London for 5s., 
a distance of 145 miles, while the English farmers’ beasts 





are charged 12s. for the carriage of 125 miles; it is and 
must remain a ruinous adjunct to the Eastern Counties ; 
unless, indeed, the sea should wash up the sand to the 
destruction of the harbour—which your committee were 
informed on their visit of inspection to that place was most 
probable—thus relieving the company from any further 
loss.” 

The committee attack Mr. John V. Gooch, the locomo- 
tive superintendent, who appears to have found the 
railway a paying concern, even if the proprietors did not. 
“The agreement entered into with Mr. Gooch in May, 
1850, might have resulted favourably, provided it had 
been carried out in its integrity. But this agreement has 
been allowed to run on, and has been made the pretext 
for paying Mr. Gooch during the last five years sums as 
percentages amounting to little less than £20,000, when 
his salary was fixed at £600 per annum. Added to which 
he was permitted to be a partner in a coal company trading 
to the port of Lowestoft, supplying the Eastern Counties 
with coals ; and was also e in other business on his 
own account ; he is the owner of waggons let to this coal 
company, which waggons are repaired at the workshops 
of the Eastern Counties. Your committee recommend 
that the claim of Mr. Gooch for the last half-year ending 
the 30th June, 1855, of £3193 5s., be not paid until the 
justice of this and all Mr. Gooch’s former claims have been 
ascertained by a reference to arbitration. Your com- 
mittee further recommend that Mr. Gooch’s engagement 
be referred to the law officers of the company, with a view 
to its being immediately terminated, thereby removing the 
reproach which such an unwarranted departure from all 
sound principles of management has brought upon the 
company.” 

The stores department also receives the lash of the 
committee. ‘“‘ This department has subjected you to 
more fraud and loss than most of the other drains on your 
prosperity. It is in evidence that goods have been pur- 
chased from 10, 20, to 30 and to 40 per cent. over the 
highest price given in the market. It has been proved 
that goods untouched have been sold for ‘ old stores,’ so 
that, whilst you have been giving the highest prices for 
materials, you have the same materials sold to the marine 
store dealers for rubbish ; and in forming an estimate of 
the probable loss from this source, it is impossible to 
determine if it be £10,000 or £40,000.” 

The auditors and the treasurer receive adverse com- 
ments on their work, and the committee “come to the 
deliberate and unanimous opinion that the election of a 
chairman at a salary of £2000 a year has acted most pre- 
judically to the interests of the company.” 

This report was submitted “to a large and excited 
meeting of proprietors on December 7th ”’ (1855). Amongst 
the resolutions almost unanimously adopted were : ‘‘ That 
the continued sacrifice of the interests of the Eastern 
Counties Railway Company by Mr. Waddington during 
the time he has held the office of chairman of the board 
disentitles him to the further confidence of the share- 
holders, and that he be no longer the chairman.... That 
his pay as chairman cease and be determined from this 
day, and that he be requested to resign his seat at the 
board.” 

Mr. Waddington’s reply, issued on December 22nd, 
concluded with the following words: ‘“ Errors and mis- 
takes I may have committed in directing your vast, varied, 
and complicated affairs, but this I can honestly say, that 
for tive years past I have placed at your disposal all my 
time, the best of my faculties, and whatever experience 
of railway affairs long and intimate acquaintance with them 
has afforded me. To entire devotion to your interests and 
unremitting labour to your affairs I have added integrity 
of purpose and of conduct, which I will allow no man to 
impeach. I now leave my answer to the judgment of 
unprejudiced minds. That it will satisfy rancour and 
malice I cannot expect; but that it will exonerate me 
where truth and justice prevail from foul imputation and 
false charges I am certain; and in the conviction that I 
have throughout acted as an honest and an honourable 
man.” 

In the Appendix there is a section on General Legisla- 
tion, which, in the light of subsequent events, makes 
interesting reading. Therein are given particulars of ‘“‘ A 
Bill intituled ‘ An Act for the better Prevention of Acci- 
dents on Railways.’’’ There were three main clauses :— 
(1) Companies to provide means of communication 
between guards and drivers of trains while in motion ; 
(2) power to the Board of Trade to require substitution of 
a bridge for a level crossing ; (3) civil liability of companies 
extended to misfeasances of their servants. 

Naturally, the railway companies were in active oppo- 
sition to this Bill, which had passed the House of Lords, 
but was held up in the House of Commons, and the 
principal railway companies had petitioned Parliament 
against the Bill. One of their statements was: ‘‘ That 
the said Bill is in part premature, in part inoperative, 
altogether uncalled for by public necessity, and unjust.” 
This Act was not passed by Parliament, but by the Regu- 
lation of Railways Act, 1868, it was necessary for railway 
companies to provide on every passenger train, travelling 
more than 20 miles without stopping, efficient means of 
communication between passengers and servants of the 
company. Any default in providing this was liable to a 
penalty of £10 for each case of default, and the improper 
use thereof by a passenger was liable to a fine not exceeding 
£5. Clauses containing requirements for the substitution 
of a bridge in place of a level crossing were included in the 
Railway Clauses Act, 1863. No legislation was 
regarding the third main clause of the proposed 1855 Act. 
Curiously enough, the title of that Act was for the Railway 
Employment (Prevention of Accidents) Act, 1900. 

Details are given of the correspondence between the 
Board of Trade and the companies, asking what mode of 
communication between the guards and engine drivers of 
trains had been adopted. The replies of some of the com- 
panies are interesting. A number of them merely 
acknowledge receipt of the communication, and let it go 
at that. The Belfast and Ballymena state: “‘ Every 
carriage is provided with steps, or foot-boards, and handles, 
to allow the guard to pass from one end of the train to the 
other end.” The Bristol and Exeter: “‘ The communica- 
tion is effected by means of a rope, one end of which is 
attached to the deep-toned or break-whistle on the engine, 
and is thence carried over the roofs of the carriages to the 
guard’s compartment, or such other part of the train as is 
necessary.” Several of the companies had this arrangement. 





The Great Western, however, had another method. 
“The company have adopted the practice of appointing 
@ travelling porter, whose sole duty it is to look back and 
watch the train while in motion. The porter sits upon an 
elevated seat on the tender, from which he can instantly 
communicate with the engine-driver, as occasion may 
require, the guards and passengers being able to attract 
his attention by making to him a signal from the windows.” 
A few of the companies replied in the same strain to that 
of the Manchester, Sheffield and Lincolnshire: “‘ The 
apparatus suggested by the clearing-house committee was 
adopted, but found so inefficient that it has been dis- 
continued, but that the subject is under the consideration 
of the directors.” The reply of the Waterford and 
Kilkenney would appear to be characteristic : ‘‘ Requesting 
to be informed of the plan recommended by my lords for 
effecting a communication.” 

Capt. (afterwards Sir Douglas) Galton, the Assistant 
Secretary, Railway Department of the Board of Trade, 
in 1854 wrote to the railway companies calling “‘ attention 
to a system of working the trains which.is in use on some 
railways to a limited extent, and which promises to afford 
security from accidents occasioned by collisions between 
trains following each other upon the same line of rails. 
This class of accident has been hitherto very numerous as 
compared with other classes. In 1853, the total number of 
accidents to trains reported to this department was 103, 
of which 30 occurred to trains following each other upon 
the same line of rails.... The system under which trains 
are ordinarily worked is, that trains should not be allowed 
to approach each other within a certain interval of space ; 
and, to effect this object, signals are exhibited during a 
certain time after the passage of a train, and no succeeding 
train is allowed to follow until such interval has elapsed.” 
As experience had shown that this system had serious 
defects, effectually to secure that an interval of space 
should, at all times, be maintained, ‘‘ The South-Eastern 
have, on portions of their railway, placed electric tele- 
graph stations at intervals along the line, and no train is 
allowed to pass one of these stations, and to move upon 
the line between it and the next station, until a notification 
has been received from the next station that the preceding 
train has passed off that portion of line.” 

Here, again, the majority of the companies merely 
acknowledge receipt of the communication, and refrain 
from any comment. The Caledonian reports that a system 
of telegraphic communication is in course of formation 
upon the line. The Great Northern stated “ that a system 
of electric telegraphic signalling has for some time past 
been in operation on this railway between King’s Cross 
and Hatfield, as well as through all tunnels, and at all the 
points of the line appearing to require it.” The London 
and North-Western replied: ‘‘ The company have had 
under their consideration a report from Captain Huish 
(the General Manager) on the division of the line into 
lengths, to be worked in the manner pointed out in the 
circulars, and that arrangements are being made for 
laying down two wires between London and Derby.” The 
North British and the North-Eastern stated that they had 
some such system in a simple form. 

Thus was commenced the use of electricity for the pro- 
tection of moving trains, which in more recent years has 
developed into the use of power and automatic signalling 
on all the railways. 

The Board of Trade returns on railway accidents receive 
some attention, and these reflect some of the conditions of 
railway operations at that time. For instance, an accident 
on the Dublin and Drogheda is attributed “ to the engineer 
of one of the trains having been over-worked, the drivér 
and the fireman being apparently asleep when seen by the 
signalman. For the last six months the engine-driver had 
to begin work at five a.m. and to toil until about ten p.m. 
and sometimes later.’”” On the Great Northern: ‘‘ The 
accident which took place at Doncaster was entirely 
caused by the policeman’s neglect of duty as regards the 
working of the points; and to a similar cause—the 
inefficiency of ‘self-acting’ points—is attributed the 
accident at Leeds Station.”” Some of the accidents were 
caused by neglect on the part of the staff, a considerable 
proportion was due to defective or lack of signalling, and a 
number to inefficient regulations and bad materials. These 
all served their purpose in drawing attention to the various 
weaknesses, and in due course more stringent regulations 
and better design of appliances were adopted. 

It was not until 1889, however, that the Government, 
through the Board of Trade, could keep a check on the 
long hours of duty on the railways. The Regulation of 
Railways Act, 1889, required the companies to forward to 
the Board of Trade returns showing particulars of those 
railway servants, whose duty involves the safety of trains 
and passengers, who are employed for more than such 
number of hours as may be from time to time named by 
the Board of Trade. 

During the first half-year of 1855, 113 persons were 
killed and 158 injured; of these, 3 passengers were killed 
and 107 passengers were injured from causes beyond their 
own control, compared with 12 passengers killed and 331 
injured under the same category for the railways of the 
United Kingdom. during 1854, when a total of a little more 
than 111 million passengers were carried. The total 
number for that year of killed and injured were 233 and 
453 respectively, and of the killed 80 were trespassers. 

Amongst the by-laws approved during 1854 was the 
following :—‘ In the Lancashire and Yorkshire, and Man- 
chester, South Junction, and Altrincham bye-laws: the’ 
bye-law requiring passengers to produce their tickets on 
demand was extended to season tickets as well as other 
tickets.” Also, ‘‘ Your lordships have been called upon 
to decide the necessity of screens being erected on roads 
adjacent to railways, to prevent horses from being 
frightened iby engines and carriages on the railway, in 
four cases.’ 

The Board of Trade at that time dealt with matters 
affecting the Colonial railways, and the following appears : 
—‘‘It appears desirable that the act for regulating the 
gauge of railways in New South Wales should be alluded 
to here, inasmuch as by it the question was raised whether 
railways in New South Wales should be constructed on 
a different gauge from those in Victoria and South 
Australia, a course which would perpetuate in Australia 
those evils which here have been so apparent in this 
country from a break of gauge (referring to the broad 
gauge of 7ft. on the Great Western and the standard 
gauge of 4ft. 84in. on the other railways).” The history 
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of the gauge question in Australia is then given, from 
which it is clear that the Colonial Office in 1846 recom- 
mended the adoption of the 4ft. 8}in. gauge for any 
railways to be built in Australia, and the Board of Com- 
missioners of Railways in 1848 confirmed this. The 
Sydney Railway Company, in 1850, desired (having an 
Irish engineer) to adopt the 5ft. 3in. gauge, which, being 
approve: by the home authorities, was adopted for the 
whole of Australia. In Victoria and South Australia 
companies had been formed to build railways on this 
gauge, but in 1853 the Sydney company changed its 
engineer and its ideas upon the subject of gauge. In 
consequence, the New South Wales Legislature repealed 
its former Act, and established a gauge of 4ft. S}in. for 
the colony. And up to the present day this change of 
gauge at the borders of the Australian states has been a 
very large problem in the interstate railway traffic, 
and has caused great inconvenience to passengers. 

The number of persons employed on British railways 
in 1854 was 90,409 on 7803 miles of open line, and 45,401 
on 889 miles in course of construction. As a comparison, 
the number of persons employed in 1848 on 4252 miles 
of open line was 52,688 and on 2958 miles being con- 
structed 188,177; to-day, the male and female staff on 
the 52,596 miles of British railways amounted to 599,652 
on March, 1937. 

The advertisements provide some interesting sidelights 
on matters of a more domestic nature. For instance, one 
firm states that oil lamps will be altered for gas, and a 
** Boot Maker and Professor of Fitting” addresses a 
message to ‘Gentlemen with tender feet.’’ Nelson’s 
Portland Hotel, Great Portland-street, states that there 
is no charge for candles at this hotel, and E. Nelson, 
of the Exeter Hall Hotel, Strand, announces that when 
enlarging the hotel he had endeavoured to perfect some 
improvements, amongst which may be mentioned the 
construction of water closets on every floor, the abolition 
of the charge for wax lights, and the adoption of a system 
of charging for bedrooms according to the floors chosen. 
In the scale of tariffs below, single bedrooms on the 
fourth floor are Is. 6d., and double-bedded ditto 3s., 
and single rooms on the second and third floor 2s. Port 
and sherry are 5s. a bottle. Breakfast with joint, Is. 6d.; 
ditto, with meat and eggs, 2s.; dinner from the joint, 
2s. These prices appear to be those usually charged by 
the other hotels advertising. The Cathedral Hotel, St. 
Paul’s Church Yard, states that omnibuses pass the door 
from all parts of the Metropolis, suburbs, and railway 
stations every five minutes—charge 3d. and 6d. Madame 
Tussauds and Sons announce that, at The Bazaar, can 
be seen the King of Sardinia, General Canrobert, and 
Oman Pasha, amongst other notabilities. 

We are advised that the new October brewings of Bass’ 
East India Pale Ale are arriving in fine condition in 
18-gailon casks, at reduced price consequent upon the 
abundant crop of hops. Fourteen fine sisal cigars could 
be bought for Is. 9d. Wheatsone and Co., 20, Conduit- 
street, announce that they are the inventors and patentees 
of the concertina. The Gutta Percha Company heads 
its advertisement: ‘‘ Water poisoned by leaden pipes,”’ 
and states, “‘ Poisoned water preventable by the use of 
gutta percha tubing.” In confirmation, Dr. Murray, 
Hull, writes: “‘ It is impossible to conceive of anything 
more injurious or destructive to the health of the com- 
munity than the use of lead pipes for the conveyance of 
water. The poisonous salts of lead thereby communicated 
are most insidious and subtle. I hail with gratitude the 
substitution of Gutta Percha Tubing. I have had the 
leaden pipes of my own house removed, and its place 
supplied with one of Gutta Percha. Nothing can be 
better.” 

Stevens and Son, Southwark Bridge-road, London, 
announce that they are the patentees of the semaphore 
signal. This was originated by Mr. (afterwards Sir) C. H. 
Gregory in 1841-2, when a set of such signals was erected 
at Bricklayers’ Arms Junction. Incidentally, it was in 
1856 that the first recorded interlocking frame was 
installed on a railway, also at Bricklayers’ Arms Junction. 
This was Mr. John Saxby’s invention, and later he and 
Mr. Farmer, both employed on the London, Brighton and 
South Coast Railway, formed the well-known signalling 
tirm of Saxby and Farmer—now merged into the Westing- 
house Brake and Signal Company. 








Electrification of the Paris-Orleans 
and Midi Railways.* 


Srvce 1923, when I read before the Institution a paper 
on the Midi Railway,f many changes have occurred in 
France concerning electric traction. Since 1934 the Midi 
and Paris—Orléans Railways have formed a single system, 
and the electrification work of the two railways has been 
placed under common directign. 

In 1923 electrification of the French railways had only 
just passed the experimental stage. The general principles 
to be adopted in the electrification of all the railways on a 
standard basis had been decided, plans had been drawn 
up, and equipment work was being actively pursued. 
But electric traction was only in operation on the suburban 
section of the Paris—Orléans Railway (26 kiloms. 600-volt 
direct-current third-rail system) and on 280 kilom. of 
the Midi Railway (55 kilom. 850-volt direct-current third- 
rail; 46 kilom. 12,000-volt single-phase ; and 179 kilom. 
standard 1500-volt direct current). In the intervening 
period new developments have been rapidly appearing, 
and at present there are 2518 kilom. of electrified lines 
on the Paris—Orléans and Midi Railways, comprising 
5524 kilom. of track. The new permanent way equipments 
are of the overhead 1500-volt direct-current type. The 
suburban section of the Paris—Orléans Railway has been 
re-equipped on the standard system. Electrification has 
thus been carried out on a great number of routes which 
present very diverse features. It covers nearly the whole 
of the mountain lines in the Pyrenees, including the two 
trans-Pyrenean routes where there are gradients of over 
1 in 25. But it has been mainly pursued of recent years 
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on heavy traffic lines where a high consumption of coal 
per kilometre of route allows sufficient economy to 
electrification a paying proposition. 

It was on this account that the Paris—Orléans Company 
electrified their lines from Paris to Vierzon in 1926, and 
from Orléans to Tours in 1933, and’ it was for the same 
reason the Midi Company, after completing their Toulouse— 
Dax line, started electric traction in 1927 between Bor- 
deaux, Biarritz, and Hendaye. Since the amalgamation 
of the two companies electrification has been pushed on 
from Vierzon to Brive, and between Montauban and Séte. 
In addition, construction has been begun between Tours 
and Bordeaux, and next year, when this has been com- 
pleted, electric locomotives will be able to run without 
interruption from Paris to Irun, on the Spanish frontier, 
a distance of 820 kilom. 

Electrification at present covers 22 per cent. of the leagth 
of the whole system, and handles 50 per cent. of the traffic. 
In a few years’ time, when some new developments under 
consideration have been carried out, these figures will be 
respectively 30 and 70 per cent. 

Consumption of electrical energy for the railways 
amounted in 1936 to 470 million kilowatt-hours, corre- 
sponding to an economy of coal on the locomotives of 
more than 1,000,000 tons. This energy is mainly pro- 
duced in hydro-electric plants belonging to the railways 
or to allied firms. A part, however, is drawn from steam 
plants connected to the railways’ high-voltage lines, as 
will be further explained later in this paper. The Orléans 
Company are the owners in Central France of two water 
power plants with an output of 152,000 kW. The Midi 
Company own several water power plants in the Pyrenees, 
with a total installed capacity of 135,000 kW. Their 
average annual production is over 900 million kilowatt- 
hours, and the surplus energy is sold for use in industry or 
for public distribution. 

The Paris—Orléans and Midi railways’ policy regarding 
electricity generation fits in with the general electri- 
fication practice of the country. Standard three-phase 
50-cycle current is generated, allowing interconnection 
with the public distribution systems, and the railways’ 
high-voltage lines are open to the transmission of not only 
their own energy, but also that generated by other under- 
takings. The Orléans high-voltage system, comprising 
90-KV and 220-kV lines, runs north to Paris, and is con- 
nected to various water power plants and to the large 
steam plants that furnish Paris with light and power. 
The Midi system comprises 60-kKV and 150-kV lines ; 
thirty-six gererating plants, either water power or steam, 
are connected to it and run in parallel. With an annual 
output of 2000 million kilowatt-hours, these plants provide 
practically all the electric production in the South-West of 
France. To ensure correct management of these two com- 
plicated systems of generating plants and transmission 
lines, central dispatching is provided on both of them. 
The next step will be to connect the two systems, which 
up to now have been left independent. Each system is 
composed of two kinds of lines—first, very high-voltage 
lines (150 kV or 220 kV) used for long-distance transmis- 
sion; and, secondly, a network of lower-voltage lines 
(60 kV or 90 kV) running along the railway and used to 
distribute power to the sub-stations. There are 422 kilom. 
of 220-kV lines, 805 kilom. of 150-kV, 1220 kilom. of 
90-kV, and 1614 kilom. of 60-kV, making a total of over 
4000 kilom. These figures will increase with the comple- 
tion of the new eleetrifications now in hand. 

All the recently constructed high-voltage lines employ 
steel reinforced aluminium cable, carried by suspension 
insulators. Interconnection between lines carrying 
different voltages is provided in large transformer stations, 
of which there are ten in service, with a total rating 
of 720,000 kVA. Most of them are provided with syn- 
chronous condensers for voltage regulation. The total 
reactive kVA of these machines is 267,000. One of them, 
installed in 1933 at Portet St. Simon on the Midi Railway, 
is of the outdoor hydrogen-ventilated type, and is rated 
at 30,000 kVA. It is, the author believes, the only 
machine of its type in Europe, and it gives entire satis- 
faction. 

Sub-stations, where three-phase high-voltage power 
is transformed into 1500-volt direct current, are built 
along the track at distances varying generally from 20 to 
25 kilom., with a maximum of 30 kilom. on some secondary 
lines and a minimum of 10 to 15 kilom. on suburban or 
mountain lines where multiple-unit or double traction is 
used. There are at present 111 of these sub-stations, with 
an installed capacity of 357,000 kW. They generally 
consist of an outdoor transformer station and a closed 
building, inside which are the converter groups, switch- 
board, and control apparatus. The converters used are 
of different kinds—two of the Midi sub-stations, where 
it is necessary to regulate the voltage on the high-voltage 
side, are provided with synchronous motor generator 
sets, but in general either rotary converters or mercury 
rectifiers are used. 

The rotary converters are, for the most part, groups of 
two 750-volt units connected in series. They have a 
compound characteristic and their standard rating is 
2000 kW. 

On the Midi Railway are to be found a large number of 
1500-volt rotary converters in single units ; but in conse- 
quence of their limited power (1000 kW hourly rating as 
a maximum), such machines have not been employed in 
the latest electrifications. 

The mercury rectifier for heavy traction was first intro- 
duced on the Midi Railway in 1923, and the five sub- 
stations in which this type of machine was then installed 
are still running in a very satisfactory way. 

Since then, a great number of new sub-stations have 
also been equipped with rectifiers, including twenty-three 
on the Midi Railway and four (projected) on the Tours— 
Bordeaux section of the Paris—Orléans Railway. Some new 
features have been introduced in the construction of the 
rectifiers. Instead of 12-phase double-unit groups, 
6-phase single units are now used. The hourly rating of 
these units is 2000 kW. Induction on telephone lines 
through the slight ripple of the current is prevented by 
appropriate filters. Polarised anode grids have been 
inserted for protection against arcing. Excited grids for 
regulation of D.C. voltage in the rectifiers are being experi- 
mented with in a few sub-stations, in order to obtain a 
compound characteristic. These experiments have not 
yet yielded definite results, however, and the rectifier 
sub-stations have up to now been run practically with a 





shunt characteristic, which proves sufficient. Each con- 
verter unit is protected against short circuit on the 
direct-current side by a quick-acting circuit breaker. In 
many cases this does not cut out the line altogether, but 
only inserts a resistance, the final interruption being 
effected by a second breaker. Protection against voltage 
surges is provided on the high-voltage, as well as on the 
low-voltage side through various types of lightning 
arresters, inductive coils, or shunted condensers. 

Automatic control of the sub-stations has been exten- 
sively applied by both the Midi and the Paris—Orléans 
companies ; sixty sub-stations are at present equipped 
in this way. Automatic control is, however, only applied 
to the converters and D.C. feeders. The connections 
between sub-stations and high-voltage lines are always 
made manually. This introduces no difficulty, one man 
being, as a rule, placed in charge of each sub-station. 
Either one sub-station in each group of four, or one 
converter unit in each sub-station, is left running con- 
tinuously, according to the schedule. Starting and 
stopping are often automatically controlled by clock- 
work. Extra units are automatically set to work or 
stopped by voltage or current variations on the line. An 
automatic stopping device is also provided for emergencies, 
such as a hot bearing. 

These automatic sub-stations have been found quite 
successful and very economical, cutting down energy 
consumption and allowing a considerable reduction of 
operating staff. 

Since the amalgamation of the Paris—Orléans and Midi 
systems, the new developments have been so directed as 
to establish connections between the electrified lines of 
the two companies. A first contact will shortly be made 
at Bordeaux, on the completion of the 'Tours—Bordeaux 
equipment. Another will be effected at Montauban when 
the 163-kilom. gap in the electrification between Brive 
and Montauban is filled up, as it is bound to be in a few 
years’ time. This will establish a second end-to-end 
electrified line between Paris and the Pyrenees. These 
interconnections will result in a great improvement in the 
use of the electric locomotives, which will be run indis- 
eriminately throughout the whole system. 

Connections will be completed also between the two 
companies’ electric transmission lines, so as to pool the 
energy resources of the generating plants of the two 
systems, 

Lastly, an effort is being made to standardise the various 
types of equipment. This has already resulted in the 
adoption of a standard current-collecting apparatus 
for the locomotives: standardisation of other parts of 
the engines and permanent way equipment is also in 
preparation. 








CAPE TOWN HARBOUR SCHEME. 


Iv is ofticially stated in Pretoria that the tender 
which has been accepted by the Department of Railways 
and Harbours for the Cape foreshore development scheme 
is that submitted by the Dutch firm Hollandsche Aanne- 
ming Maatschappi. The contract is worth £1,123,262, 
and the tender was the lowest submitted. The second 
lowest tender at £10,000 higher was also sent in by a 
Dutch firm, while the highest submitted gave a quotation 
of close on £2,000,000. It is understood that this contract 
is the largest ever given out by the South African Govern- 
ment. The great work involved will take over three and 
a-half years to complete. The extent covers 360 acres. 

The tender is for the following items :—(a) Reclamation 
of approximately 11,000,000 cubic yards (roughly 
16,000,000 tons) for the foreshore; (6) rock breaking 
(approximately 920,000 cubic yards, or roughly 1,800,000 
tons) from the sea floor. to provide an average depth of 
40ft. over the whole of the new basin ; (c) the construction 
of a temporary embankment or retaining wall, 1030 yards 
long, from the end of G berth to the Woodstock beach ; 
(d) the removal of about 31,500 concrete and granite 
blocks and 2960 cubic yards of material forming the 
Random Block Mole ; (e) the construction of a steel sheet 
piling mole, 4050 ft. long, with stub jetties and a round 
head, which will form the eastern side of the basin and will 
jut out from Woodstock beach. The work will start early 
next year with the removal of the present mole. 








CATALOGUES. 


C.A.V.-Boscu, Ltd., Acton, W.3.—-Particulars of lead acid 
batteries for commercial purposes. 

Apam Hutcer, Ltd., 98, Kings-road, N.W.1.—Booklet 
S.B. 257, of the ‘ Dexrae”” industrial X-ray unit for metal- 
lurgical work. 

DELORO SMELTING AND REFINING Company, Ltd., Highlands- 
road, Shirley, Birmingham.—A leaflet describing “ Deloro ” 
stellited valves. 

SwircuGeaR aNv Coways, Ltd., Elsinore-road, Old Trafford, 
Manchester.—New and enlarged edition of the 8S. & C. internal 
isolation switchgear. 

Marconi’s WirELEss TELEGRAPH Company, Ltd., Electra 
House, Victoria Embankment, W.C.2.—Particulars of a new 
medium-wave receiver for general purposes. 

Vicrautic Company, Ltd., King’s Buildings, Dean Stanley- 
street, S.W.1.—General catalogue of flexible joints for steel 
and cast iron pipes in sizes up to 36in. diameter. 

NorrHey Boyce Rotary ENctngeeRInc Company, Ltd., 
Thames House, Millbank, S.W.1.—Descriptive list No. D L-101, 
on positive rotary compressors and vacuum pumps. 

Geiryin anp TartLock, Ltd., Kemble-street, W.C.2.— 
Sectional catalogue 15 B (Section X), dealing with apparatus 
for the testing and analysis of oil, tar, and their products. 

SUPERHEATER Company, Ltd., Bush House, Aldwych, 
W.C.2.—An illustrated brochure entitled “* A Record of Achieve- 
ment in the Generation and Utilisation of High-temperature 
Steam.” 

Macutne SHop Equipment, Ltd., 124, Victoria-street, 
S.W.1.—Catalogue 2M/37, illustrating and describing the 
machine tools made by many companies for which the firm acts 
as agents, 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Lower Iron and Steel Export Figures. 


The exports of iron and steel during November, 
according to the Board of Trade returns, decreased con- 
siderably when compared with the figures for the previous 
month. The total was 198,008 tons, valued at £4,262.428, 
against 206,916 tons, valued at £4,478,435, in October. 
The figures for last month, however, were better than in 
September, when the total was 193,615 tons, valued at 
£3,955,733. The November exports of pig iron amounted 
to 13,011 tons, compared with 9999 tons in October. Of 
last month’s total, 3484 tons went to Belgium, 1852 tons 
to France, and 1013 tons to Germany, whilst 6253 tons 
consisted of forge and foundry and 6753 tons of ac.d quality. 
The exports of ferro-alloys rose from 558 tons in October 
to 991 tons last month, of which 788 tons was spiegeleisen 
and ferro-manganese. The exports of sheet bars, tin-plate 
bars, wire rods, and bright steel bars totalled 1626 tons in 
November against 2957 tons in October, whilst general 
descriptions of steel were exported to the extent of 10,611 
tons compared with $084 tons in October. Of the latter 
description, 1693 tons went to British India and 1171 tons 


to South Africa; Australia took 585 tons and New 
Zealand 456 tons. There was a slight decline in the 


exports of angles, shapes, and sections from 8743 tons in 
October to 8500 tons. The quantities of girders, beams, 
joists, and pillars sent abroad in November reached a total 
of 2615 tons, a decline from 3024 tons in October. There 
was also a decrease in the exports of hoop and strip from 
4950 tons in October to 4591 tons last month. Plates and 
sheets, not galvanised nor tinned, were also less when com- 
pared with the October figure of 16,498 tons, the Novem- 
ber exports totalling 14,897 tons. Of the latter quantity, 
2410 tons went to Canada, 864 tons to South Africa, and 
509 tons to India. Amongst foreign countries the Nether- 
lands was the best customer with 2924 tons. The exports 
of plates and sheets under jin. in November reached 
11,008 tons, compared with 9481 tons in October. Of the 
November total, 2762 tons went to Canada, 1111 tons to 
Australia, 1418 tons to the Argentine, and 1162 tons to 
Mexico. The exports of black plates were down to 2328 
tons against 2784 tons in October. There was a sharp 
decline in the exports of galvanised sheets from 13,054 
tons in October to 8564 tons last month, whilst tin-plates 
also dropped from 39,767 tons to 36,341 tons in November. 
The exports of railway material totalled 17,468 tons in 
November compared with 13,863 tons in October. Of the 
November total, steel rails accounted for 13,977 tons, and 
sleepers, fish-plates, and sole-plates for 1612 tons. Of the 
total November exports, South Africa took 17,497 tons, 
Canada 17,006 tons, India 14,337 tons, and Australia 
13,901 tons. Amongst foreign buyers the best customer 
was the Argentine with 10,405 tons, whilst Iran was next 
with 8832 tons. 


An Increase in Imports. 

There was a sharp increase in the imports of iron 
and steel in November to 272,501 tons, valued at 
£2,736,783, compared with 220,522, valued at £2,295,666. 
The quantity of pig iron imported rose from 62,421 tons in 
October to 74,162 tons last month, of which 19,074 tons 
came from British India and 55,088 tons from foreign 
countries. There was also an increase in the volume of 
ferro-alloys imported, which in October was only 3836 
tons, against 7069 tons last month. Imports of blooms, 
billets, and slabs totalled 53,799 tons, compared with 
30,994 tons in October. Of the November figure, 15,256 
tons came from British countries, whilst Beigium sent 
16,915 tons and France 12,327 tons. Sheet bars also 
registered a heavy increase, the November imports being 
20,066 tons, compared with 6260 tons in the previous 
month. There was a slight fall in the imports of wire rods 
from 12,164 tons in October to 11,736 tons in November, 
but imports of general descriptions of steel rose to 45,668 
tons compared with 36,946 tons in October. The imports 
of angles, shapes, and sections declined from 13,097 tons 
to 12,264 tons in November. In October 11,387 tons of 
girders, beams, joists, and pillars were sent into this 
country against 7135 tons in November. Of the latter 
figure, 4493 tons came from France and 468 tons from 
Belgium. There was a decline in the quantities of hoop 
and strip received from 12,292 tons in October to 9199 
tons last month, but imports of plates and sheets not 
galvanised nor tinned rose from 6326 tons in the previous 
month to 9038 tons in November. The imports of wrought 
tubes dropped to 3535 tons from 3587 tons in October. 
Of the November total, Belgium was the largest supplier 
with 97,653 tons, France being next with 48,100 tons. 
The United States sent 33,112 tons, Canada 18,154 tons, 
Luxemburg 17,134 tons, and Germany 15,004 tons. 


Pig Iron Market. 


The usual end of the year features are making 
themselves apparent in the pig iron market. Business has 
become distinctly quiet, but there is, if anything, renewed 
pressure on the part of consumers to secure orders. On 
the other hand, preparations for stocktaking and in some 
cases actual stocktaking operations have distracted 
buyers’ attention from the market. It is unlikely that 
any revival in new business will take place until after the 
Christmas holidays. In the foundry and forge depart- 
ments most consumers appear to have sufficient iron for 
their needs, but few of them have been able to accumulate 
even small stocks, and until they have reserves in hand 
users are not likely to feel comfortable. There has been no 
relief from the shortage of Cleveland iron, the output of 
which is limited to one furnace. Supplies do not appear 
sufficient to meet the needs of even local users and leave 
practically no iron for consumers in the Scottish light 
castings industry, who normally take considerable quan- 
tities. The Midland makers have accelerated deliveries 


of late, but most of them are still in arrears against con- 
tracts. In many cases consumers are pressing for delivery, 
but are showing little inclination to commit themselves 
to forward contracts with the knowledge that prices are 


demand in the Lancashire market is not so strong as a 
few months ago, but it is sufficient to absorb the pro- 
duction of the furnaces supplying the district, and should 
an increase in the requirements of the light castings 
foundries and the textile machinery makers take place 
the position might easily become tight again. In Scotland 
the volume of business for the last few weeks has been on 
the light side, but the whole production of foundry iron 
has been absorbed. There has been a certain amount of 
Continental pig iron offering, but the loyalty rebate has 
stopped business in this direction. The demand for 
hematite iron appears, if anything, to be increasing, but 
for the time being consumers are obtaining the iron they 
want, although only at the expense of restricting export 
business. Last week, however, a cargo of 1500 tons of 
hematite was shipped from Middlesbrough for Australia, 
and it is hoped when conditions become more normal to 
expand this trade. 


British Iron and Stee) Production. 


The monthly statement by the British Iron and 
Steel Federation reports that pig iron production in 
November totalled 762,300 tons, compared with 769,600 
tons in October and 643,100 tons in November, 1936. The 
output included 161,200 tons of hematite, 422,700 tons of 
basic, 148,200 tons of foundry and 14,200 tons of forge 
iron. The production of steel ingots and castings in 
November at 1,178,300 tons reached the highest monthly 
total ever recorded and compares with 1,133,600 tons in 
October and 1,001,300 tons in November of last year. The 
previous highest record was in September, when the total 
produced was 1,163,000 tons. At the end of November 
135 furnaces were in blast, a net increase of two on the 
previous month, five having been blown in and three 
having gone out of commission. The report does not 
include full particulars of these, but at the following works 
one furnace was blown in and one put out :—Consett Iron 
Company, Ltd., Co. Durham ; Stewarts and Lloyds, Ltd., 
Islip; and Gjers, Mills and Co., Ltd., Middlesbrough ; 
whilst one was blown in at the Charcoal Iron Company, 
Ltd., Barrow-in-Furness. The first of the two new furnaces 
of Richard Thomas and Co., Ltd., at Ebbw Vale was also 
blown in during November. The following table gives the 
monthly average output over a period of years, and the 
production for the past six months :— 





Pig iron, Steel, 

tons. tons. 
1913-—Monthly average 855,000 638,600 
1920 669,500 755,600 
1929 632,400 803,000 
497,400 737,500 
| 535,300 $21,600 
1936 os 643,500 982,100 
1937—J une 699,300 1,106,400 
July 729,300 1,059,200 
August 714,000 987,700 
September ... 726,600 1,163,000 
October 769,600 1,133,600 
November 762,300 1,178,300 


North-East Coast and Yorkshire. 


Although the steel works on the North-East 
Coast are producing at a record rate there does not seem 
to be any surplus metal available for those consumers who 
are badly in need of parcels for near delivery. Most 
of the business transacted is of this description, and the 
amount of forward contracting has perceptibly declined. 
An impression is evidently bemg made upon the arrears 
of deliveries, but it will be some time yet before the 
accumulations on the makers’ books are overtaken. The 
constructional engineers and other users of joists, plates, 
and sections are frequently in difficulties owing to the 
inability of the manufacturers to supply supplementary 
parcels which are often urgently required for work in 
hand. The talk of the decline in business is obviously 
due to the reluctance most consumers of these materials 
feel towards booking far f rward, but so long as the 
present rate of consumption is maintained there is no 
reason to anticipate price reductions. A fair amount of 
steel is also going into consumption at the shipyards on 
the North-East Coast, but new orders for vessels are being 
given out somewhat slowly. The recent reduction of £1 
in the price of steel sheets for the home market has been 
followed by a similar movement in the export quotations, 
but so far this has not brought out any noticeable increase 
in the demand. The sheet mills have a fair amount of 
work on their books, but new business has been quiet for 
some time. In Yorkshire the steel furnaces are operating 
at capacity and few of the makers of either basic or acid 
billets are able to accept new business, as their production 
is sold far ahead. The demand for alloy steels appears to 
have increased somewhat, and it is claimed that record 
tonnages of these qualities are being turned out. Great 
activity also prevails in the stainless steel department, 
the demand for sheets being particularly heavy. Business 
in steel bars and strip shows no signs of deteriorating 
and the works producing this class of material have a 
substantial quantity of orders in hand. 


Current Business. 


The London and North-Eastern Railway has 
placed important contracts for rolling stock which have 
been allocated as follows :—Craven’s Railway Carriage and 
Wagon Company, Ltd., Sheffield, 350 containers for the 
door-to-door transit of merchandise and 24 open-vesti- 
buled third-class carriages ; Metropolitan-Cammell 
Carriage and Wagon Company, Ltd., Birmingham, 550 
containers, 104 open-vestibuled third-class carriages ; 
Hurst, Nelson and Co., Ltd., Motherwell, 155 20-ton coal 
wagons; R. Y. Pickering and Co., Ltd., Wishaw, 100 forty- 
ton timber wagons; the Birmingham Railway Carriage and 
Wagon Company, Ltd., Birmingham, 106 third-class 
corridor carriages. An agreement has been entered into 
between J. Samuel White and Cc., Ltd., Cowes, I.0.W., ship- 
builders, and a Polish steel and engineering combine for 


Export quotations are 


for the construction of vessels up to 11,000 tons. In 
addition to the two destroyers which the Brazilian Govern- 
ment has ordered from the latter company, four destroyers 
will also be built by Armstrong, Whitworth and Co., Ltd., 
and John I. Thornycroft, Ltd. An order for a vessel of 
5000 tons has been placed by London owners with John 
Readhead and Sons, Ltd., shipbuilders, South Shields. A 
new agricultural implement factory is to be erected at 
Wheatiey Park, Doncaster, by the International Harvester 
Company, Ltd., which has acquired 32 acres of land. Major 
construction work will be commenced shortly by Coiviiles, 
Ltd., on the development scheme at the Ciydebridge 
Steel Works and the Clyde Ironworks which was decided 
upon early this year. The Department of Overseas Trade 
announces that the following are open for tender :— 
Montevideo, State Electricity Supply and Telephones 
Administration : Electricaily driven direct-coupled special 
type lathe for turning brake drums of motor cars and 
lorries (Montevideo, January 10th). South Africa, Muni- 
cipality of Richmond, Cape Province: Plant, equipment, 
and materials required for an electric power station and 
distributing network (Richmond, January 10th). South 
African Railways and Harbours Administration: About 
361 tons of steel bridgework with bolts, nuts, and rivets, 
&c. (Johannesburg, February 14th, 1938). 


Copper and Tin. 

There are signs that the copper market 
recovering from the despondency which has characterised 
it for several weeks, and lately there have been indica- 
tions that less attention is being paid to the American 
situation. Changes in the copper producers’ quotations 
have been more frequent than usual, but lately the 
American domestic price has been held at 10-50c., 
although the customs smelters have been offering metal 
at below this figure. American consumers, however, 
have not been tempted to enter the market, no matter 
at what level the producers have fixed their quotations, 
and the position in that country is apparently that the 
rate of buying is less than the rate at which the metal is 
being consumed. This state of things, of course, cannot 
last long, and users of copper must in the end come upon 
the market for fresh supplies. In the meantime, however, 
it is having a disturbing effect upon the American market 
and unfavourably influencing European sentiment. The 
buying of electrolytic copper of late has been rather 
restricted, although Japan has been in the market for 
good quantities. For the most part, however, transactions 
have been on the small side. This seems to apply with 
particular force to British consumers, who have apparently 
embarked upon a hand-to-mouth policy, although, in 
the aggregate, their purchases amount to a considerable 
tonnage. Generally speaking, firm conditions have ruled 
in the standard copper market. Speculators have not 
been active, but have shown a spasmodic interest. In 
all probability there is a considerable bear account open 
and this may be the reason why the contango has shown 
a tendency to contract.... In the tin market interest 
has been concentrated upon the decision of the Inter- 
national Tin Committee to reduce the export quotas by 
40 per cent. for the first quarter of 1938, bringing the 
quota down to 70 per cent. of the standard tonnage. 
The official statement added that Bolivia, the Belgian 
Congo, and French Indo-China had agreed to surrender 
the arrears these countries would have carried forward 
from 1937 to 1938, amounting approximately to 11,500 
tons. The quantities surrendered will be divided between 
the Dutch East Indies, Malay, and Nigeria, in proportion 
to their standard tonnages. The cut was more drastic 
than the market had anticipated, and as a result prices 
have shown a firm tendency, although the upward move- 
ment has not been so pronounced as might have been 
expected. It is pointed out that the policy of the Tin 
Committee will check any increase in stocks, although 
whether this is altogether desirable may be doubted. 


is 


Lead and Spelter. 


The lead market has had a stronger appearance, 
but less support has been forthcoming from industrial 
buyers than might have been expected. At this season 
of the year, however, consumers frequently hold aloof 
from the market owing to stocktaking operations, and a 
general disinclination to carry over into the New Year larger 
quantities of metal than are necessary. It is noticeable 
that the prompt position in this market is not so tight as 
it was recently. The producers have been offering some- 
what freely, but this does not seem to have affected prices 
adversely. Although new business is quiet considerable 
quantities of lead are being delivered to the consuming 
industries. The battery makers are taking good quantities, 
whilst the demand from the cable makers is maintained 
at a high level. The makers of pipes and sheets continue 
to experience a time of good trading, although the decline 
in building operations has naturally caused some shrinkage 
in the demand. Not long ago it was suggested that at 
present prices the production of the metal would decline, 
but so far there has been no sign that this is taking place 
or that even a curtailment is contemplated.... Some 
improvement has been noticeable in the tone of the 
spelter market, which may have been due partly to the 
sentimental influence of the rise in other metals, but 
it was also encouraged by the announcement that the 
Rhodesian Broken Hill Development Company had 
stopped producing zine until its water supply increased. 
The demand for industrial purposes has been steady, 
but has shown few signs of expansion. In fact, according 
to American statistics, the consumption of spelter has 
registered some decline in recent months. Reports have 
again been current that the International Zine Cartel 
is to be reconstituted, but although it is understood 
that conversations have taken place between the pro- 
ducers there seems little likelihood of any move being 
made for a time. It is understood that the British 
producers are opposed to the establishment of the Cartel 








to be maintained unaltered for the whole of 1938. The 





the building of the first commercial shipyard at Gdynia 





in existing conditions. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


PIG IRON. STEEL (continued). 
Home. Export. Home. Export. 
Foundry home prices except for Scotland less rebate of 5/-. | G!ASGow anv Disraior— £ 8, d. £ «. d, 
a ies ee eas ta Se 10 12 6 
(D/d Teesside Area.) . . 
ee ieee 2. er nat Tees... OP Set te ke 1112 6 
‘ ‘ PE aces, Na ERE Ore 10 12 6 
Hematite Mixed Nos. ... 6 2 6*... — " 
* Seana ie Gio oe * St Channels... ... AY S86 10 17 6 
Gihtedacast 3. Rounds, gin. ane BE. i788 oe vee. ate 11 12 6 
No. 1 ree 5 8 G 34-0 ‘ _under 3in. . 1118 oF. ae ll 0 0 
No. 3G.M.B. ae 6.08 Flats, 5in. and under ... 11 18 of... See ll O 0O 
ts as . Plates, jin. (basis) rae. ee 2 ere ll 0 0 
No. 4 Foundry ee Ee 519 0 “ee 
esis 5 0 0 yt ei isin. — oom i te oh Beers ll 6 0 
” Se urcete: )  e ien 1110 0 
MIDLANDS— aoe © Pseramerrrn s,m Ce tee 1115 0 
Staffs— (Delivered to Black Country Station) Un. jin. to and incl. 
North Staffs Foundry ... 5 11 0... ... — 6 lb. per sq. ft. (8-G)... 12 10 0... ... 1210 0 
» » Forge ... 5 6 Of... = Boiler Plates, jin... ... 1118 0... ... 12 2 6 
econ Sa ale ili Mi ie 55344 é South Wares AREA— i 4 £ «4d. 
Foundry No. 3 a ee Ls pS SR ORE areer. 0 Be Se SNe 1012 6 
i. .. 5 3 6t... es Tees... ak er ere: oe Pu Et 11 12 6 
Dene = OR ee ueamren <n’ ee 10 12 6 
ig EP Tae vee a is Channels... erasers | ee fe) eee 1017 6 
Forge : 5 6 Ot... ae founds, 3in.andup ... 12 0 6.. 11 12 6 
? ' * under 3in.* ae 38° Ou: ll 0 0 
ScotLanp— Flats, 5in. and under* ... 11 18 0 .. ll 0 0 
Hematite, f.o.t. furnaces 6 3 0*... —_ Plates, jin. (basis) 1110 6 ll 0 0 
No. 1 Foundry, ditto ... 6 0 6... fein. ... ot et Be 11 5 6 
No. 3 Foundry. ditto ee eee —_ Bahr “Geese. a or ee 1110 0 
Basic, d/d 5 7 6... = pear eee ee eS 1115 0 
N.W. Coast— “fs 3 0*d/d Glasgow Un. fin. to ond: incl. 
Hematite Mixed Nos. | 6 8 6*,, Sheffield 6 Ib. per sq. ft. (8-G)... 12 10 0... ... 1s: 3:4 
© 201: hiad 6 14 On Birmingham IRELAND—¥.0.Q. BELFAST. Rest or IRELAND. 
|- higher ~~ Dec. 31st. t 2 ae: ree Dec. 31st. ae i Para 
: 5 Eros eran!) bee Tera ae ee a 4-0 
MANUFACTURED TRON. RR co. ceee: 5g Ven bd ee ak 12 8 0 
Home. Export. NR as Sine aks tess BE EE ee. 1115 6 
Lancs AND YoORKs— £ s. d. £ s. d. Channels... sce! Wk BO AB a, 858 1113 0 
yen Mare. os. AS BU... Rounds, 3in. and up Be se 12 8 0 
Best Bars... ... -.. 15 0... » Maiertine S., 1067023 iS 10 16 0 
MIDLANDsS— Plates, jin. (basis) = BBB HH BS es 1115 6 
Crown Bars atk A aa = ES sic. woke tcae RRO ae oes 12 0 6 
Marked Bars (Staffs) ... 15 15 0... - ” din.... «.. «12 3 0... «.. 12 5 6 
No. 3 Quality ... ... 1112 6..: = » ein. ... - 1210 0... ... 1210 0 
No. 4 Quality Mews: te Ve ee so. Un. fin. to fin. inel. 8 6 12 & 6 
Soorsw0— * Rounds and Flats tested quality ; Untested 9/— less. 
Crown Bars ... ... ... 13 — ete 13 5 0 OTHER STEEL MATERIALS. 
Best... 1465 0... 13 15 0 Home. Export. 
N.E. Coast— Sheets. £ s. d. S$ ac71& 
Gas Bee ee ae 35 11-G.to12-G.,d/d ... 1415 0... ...fo.b. 1410 0 
Best Bars Mine = = Si. Oe 13 15 0 13-G., d/d eteis sae tee BO BB oe eee eee 
Double Best ay Ron ae Su Ye 14 0 14-G. to 20-G., d/d aie Be RO “Bice f.o.b. 14 15 0O 
NORTHERN IRELAND AND FREE StaTE— BOSD te DE Dig BER: Sad BS BRE see Sen eee 
Crown Bare, f.0.q... 1317 6... ee 25-G. si 26-G.,d/d ... 1610 0 fob. 1515 0, 
Ree ee ‘ South Africa, 24-G., Basis £15 0s., sie 39 % on invoice value ; 
SATs as ik TERS 2 5 Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
STEEL. The above home trade sheet prices are for 4-ton lots and over ; 
Home Export. | 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
LONDON AND THE SourH— £ s. d. £ s. d.| to 10 cwt., £2 per ton extra. 
IE oss rckg oes cece ae es 10 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
c A RR, | PE de” bn 1112 6 Home. £ os. d. 
fA es ee: on ae eS 10 12 6 4-ton lots and up fl9 10 0 
Chaeies) <5 430052 Ai SB 10 17 6 2-ton to 4-ton lots f19 17 6 
Rounds, 3in. and up ... 12 3 0.. 11 12 6 Under 2 tons son Se eat f21 2 6 
under 3in.* ... 12 0 6.. 12 5 0 Export ; India, £19 15s. c. i. South ‘Africa, £17 15s. f.o.b., 
Flats, under 5in.* i ee = 12 5 0 plus 3 p.c. invoice value; Rhodesia, £18 5s. f.o.b.; 
Plates, jin. (basis) ... 11 13 0... ll 0 0 Irish Free State, £18 10s. f.0.q.; General, £1 715s. f.0.b. 
BME bas: Ones ee RR ree Te ee 24-G Basis for all Gauges. £1 less after Jan Ist. 
» SERS Seat Maceo EO es ens 11 10 ©| Tinplates. 
(Re EE ES Pa 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/- 
Un. in. to and incl. Tinplate Bars, d/d Welsh Works, £7 15s. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 0| Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra; less 
Boiler Plates, jin. ie ee 3. 20 than 35 tons, 10/— extra. £ s. d. 
Norru-East Coast— . «a. £<¢ - Soft (up to 0-25% C.), untested ... 717 6 
Se ee reaann | in oe See 10 12 6 ” ” ” tested 8 7 6 
ib 8a 35 Gk ong nace a oe 1110 0 Basic (0°33% to 0-41%C.)__... 812 6 
Pelle: se! gavin ae OO ae 1012 6 » Medium (0-42 to 0-60% C.) 9 2 6 
Channels... .. RES) es 1017 6 » Hard (0-61% to 0-859 Bae 912 6 
Rounds, 3in. wie tp 51806 1112 6 ” » (0° 86% to 0-99% C.) 10 2 6 
=! under 3in.* ... 11 18 0. . Oe ” » (over 0-:99% c.) 10 12 6 
Plates, jin. (basis) ... 11 8 0.. 11 0 0 Rails, Heavy, 500-ton lots, f.0.t. 10 2 6 
a Narre © 5 AC ll 5 0 ” eset . 9 2 6 
5: pO victicge 3 3. ae 1110 0 : = 
ee ee 12 30. 1115 0 FERRO ALLOYS. 
Un. fin. to paar na Tungsten Metal Powder... . 9/6 per lb.; 8/74 forward 
6 lb. per sq. ft. (8-G)... 12 10 0. 12 10 0] Ferro Tungsten . 9/3 per lb.; 8/6 forward 
Boiler Plates, jin. . 1118 0. is 8 -@ Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DistTRIcT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£ s. d. £ «6. d. * i 6 p.c. to 8 p.c. . £24 0 0 7/6 
i ee; oe ae pee 10 12 6 » * 8 p.c. to 10 p.c. . £24 0 0 7/6 
i ere mrey peer meen - fr: Tae Tea 1112 6 * Max. 2p.c.carbon £36 0 0 11/- 
NE | cow. F senttesa ra ae eos 10 12 6 om ‘e s lp.c.carbon £38 5 0 11/- 
Ghametie... 20% wee wore AS hs Bs 10 17 6 - * »  0-50p.c.carbon £41 0 0 12/- 
Rounds, Sin. andup ... 12 0 6..:. 1112 6 carbon-free ... 1/— yar lb. 
rr under 3in.* ... 11 18 0... ll 00 Metallic Chaseiniiaeie: . 2/5 per lb. 
Flats, 5in. and under* A 28° OW: 11 0 0] Ferro Manganese (loose), 76 p.c.... £18 15 0 home 
Plates, jin. (basis) ... 11 10 6... 1k: OS » Silicon, 45 p.c. to 50 p.c. ... £12 0 O scale 5/- p.u. 
*” MEGS. chs cies. veh ME, Wiese ll & 0O o. thpe. . £17 0 Oscale 6/- p.u. 
» eee geen a Eee 1110 0 » Vanadium ... . 12/8 per lb. 
a errr 12 5 6 11 15 0 » Molybdenum ... 4/9 per lb.; 5/- forward 
frin. to and ted. Titanium (carbon-free) . Od. per Ib. 
6 lb. per sq. ft. (8-G)... 12 10 9... 1210 0 Nickel (per ton) . £185 to £190 per ton. 
Boiler Plates, jin. ee ee 12 2 6] Cobalt eae . 8/6 to 8/9 per Ib. 








purchasing only from associated British Steelmakers. 





Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, December 15th.) 
CoprER— 
Cash ... £39 10 
Three months ... £39 13 
Electrolytic £43 5 
Best Selected — a Bir- 
mingham ‘ £44 
Sheets, Hot Rolled £74 
Home. 
Tubes, Solid Drawn (basis) 124d. 
»  Brazed (basis) 12}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 
Home. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 
»  Brazed 13}d. 
Tixn— 
Cash ... - £190 15 
Three months ... . £190 0 0 
SPELTER— 
Cash .. £14 17 6 
Three months ... $156 2 6 
Leap— 
Cash ... £15 13 9 
Three months ... £15 16 3 
Aluminium Ingots (British) ... £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE- 
(f.0.b. Grangemouth)— 
Navigation Unsereened 
Hamilton Ell 
Splints 
AYRSHIRE— 
(f.0.b. Ports)—Steam ... 
FIvEsHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam . act Anes 
Unscreened Navigation 
LoraHians— 
(f.0.b. Leith)—Hartley Prime... 
Secondary Steam .. 
ENGLAND. 
Sourn Yor«suire, Hott— 
B.S.Y. Hards... 
Steam Screened 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
oe ws “ses 
» Best Small ... 
Unscreened 
Dursam— 
Best Gas... 
Foundry Coke 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 
South Yorkshire - «+e 25/6 to 27/6 
Seconds ... . 22/- to 24/- 
Carpirr— SOUTH WALES. 


Steam Coals : 
Best Admiralty Large ... 
Best Seconds dey teae 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalis ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 

SwansEA— 

Anthracite Coals : 
Best Large ... . : 
Machine-made Cobbles_ 
Nuts 
Beans 
Peas sere vas 
Rubbly Culm... 

Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


0to £39 11 3 
9to £39 15 0 
Oto f44 5 O 


Export. 
11}d. 
134d. 


Oto Llgl O O 


to £190 10 0 


to £14 18 9 
to £15 3 9 


to £15 15 
to £15 17 6 
to £105 


20/— to 21; 
20/- to 20/6 


19/- 
17/6 to 18 


22/6 to 23/- 
20/6 to 21/- 


19/— to 20/- 
18/6 to 19, 

18/6 to 19/- 
18/- to 19/- 


22/6 
40/- to 47/6 


25/- 
25/- 
25/- 
25/- 
19/- to 19/6 
18/- to 19/6 
27/- to 28/- 
47/6 to 60/— 
42/6 to 43/~ 
26/- 


38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
27/6 to 35/- 
25/- to 28/6 
15/— to 16/9 


20/— to 25/- 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d. 
43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Middle-class Producers. 

ONE phase of the French production system is 
the great preponderance of small and medium makers 
who would become a powerful factor in the removal of 
social troubles that affect industry if they were properly 
organised. At one end of the scale there is the artisan 
whose interests are jealously guarded and are not influenced 
to any appreciable extent by the burdens imposed on 
employers of labour, but makers and producers employing 
more than ten men are subjected to all the financial and 
social burdens on industry that, relatively, bear more 
heavily upon them than on the big or capitalist manu- 
facturers at the other end of the scale. This middle class 
has its professional associations which are not united 
for common action. In order to make up for that deficiency 
a confederation of small and medium producers was formed 
early in the year, although it does not appear to have 
succeeded, so far, in carrying through an organisation 
that must have behind it the collective power of all such 
producers throughout the country. There are two ways 
of bringing these makers into line against social, economic, 
and labour union pressure. One of them is the attempt 
of the Comité d’Entente et d’Action Artisanale to extend 
artisan privileges to all makers whose turnover does not 
exceed a certain maximum figure. This would transfer 
the artisan from the ranks of pure handicraftsmen to 
those of small employers of labour. The chances of this 
course being adopted in the near future appear, for State 
financial reasons, extremely remote. ‘The scheme is 
intended, moreover, to benefit a particular and large 
class of makers who are not in sympathy with big industry. 
An alternative is provided by the General Confederation 
of Employers, which seeks to. incorporate all employers 
of labour in its ranks, and its united front is already 
sufficiently strong to resist successfully the continued 
efforts of the unions to bring employers into subjection. 
The Confederation would be considerably stronger with 
a more general active support from the middle class. 
The object of employers is to prevent labour from encroach- 
ing on their rights and authority, and to enable industry 
to adapt itself to conditions that may undergo a change 
in the future. Flexibility must be given to the new social 
system within the existing laws which provide a fairly 
large degree of tolerance, and the unions must be dis- 
armed in their attempts to deprive employers of all control 
over labour. Agitation has also increased over the question 
of an automatic adjustment of wages to living costs. 
The Confederation is now appealing to the common sense 
of the workers by issuing posters to all works and factories 
explaining the absurdity of raising wages to keep pace 
with living costs when these costs advance more rapidly 
with each increase in wages. Selling prices are reaching 
a level beyond the-customers’ ability to pay. The worker 
must look to the customer. 


The National Railway Company. 


The National Railway Company has completed 
its arrangements for taking over the railways from 
January Ist. The seven railways will become five regional 
systems of the new company under the names of the 
Nord ; the Ouest, which reverts to its old designation ; 
the Est, comprising the Est and Alsace-Lorraine systems ; 
the Sud-Est for the P.L.M., and the Sud-Ouest incor- 
porating the P.O. and Midi lines. Each system will have 
a managing director and staff responsible for its working, 
for rolling stock, and traction, and for the maintenance of 
track and buildings. These essential services remain 
distinct under the control of the central administration, 
which will be installed in the offices of the P.L.M. at the 
Gare de Lyon, and will direct the policy of the railways 
as a whole and will have complete authority for fixing 
rates, purchasing rolling stock, and co-ordinating all 
the railways in a manner designed to effect economies 
in working and eliminate deficits in the future. The 
problem the company has to solve is mainly an economic 
one. The accumulated deficit of about 32,000 million 
francs has been taken over by the State. The company 
estimates that the deficit next year would normally be 
3000 million frances. This figure will, however, be reduced 
by a contribution from the Post Office Department to 
the cost of the mails which have always been carried free 
and by an increase in rates all round of nearly 25 per cent. 
At the same time, the National Railway Company insists 
that as attempts at friendly co-operation with road 
hauliers have failed to produce a satisfactory co-ordina- 
tion of rail and road transport, the Government should 
exercise authority to ensure that this outcome is achieved. 
It counts a great deal for the success of its financial 
efforts upon the railways being relieved of what it regards 
as unfair competition. Parliament will continue to have 
control over the National Railway Company in which 
the State has a majority interest. 


New Undertakings. 

Work will be started shortly upon navigation 
improvements to the Rhéne between Lyons and Arles, 
where it joins the canal to Marseilles. The Compagnie 
du Rhéne decided to make the best use of the river rather 
than to incur the cost of constructing a lateral canal 
that would have involved an expenditure offering little 
prospect of an adequate return, and while there are 
drawbacks to navigation on a river with more than the 
average velocity of current, the economic advantages are 
all in its favour. The works are being undertaken with 
the object of minimising these drawbacks by a natural 
scouring of the river bed by ordinary methods of diverg- 
ing and regulating currents. This is the first part of the 
scheme which the Compagnie du Rhone has to carry 
through for connecting up Marseilles with the Central 
European inland waterway system. Another interesting 
work, for which plans have been prepared by the Saint- 
Nazaire Chamber of Commerce, is the construction of a 
seaplane port in the estuary of the Loire where the channels 
need considerable dredging for big ships launched from 
the Penhoét shipyard. It is proposed to build a sea wall 
more than a mile long parallel to the shore and nearly 
2000ft. from it. The wall will extend to beyond the 
Penhoét yard, where the ‘‘ Normandie” was built, and 
then turn in to the shore with a lock. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ia 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each. 

The date first given is the ony application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





CONDENSERS AND FEED-WATER HEATERS. 


474,360. August 15th, 1936-—Frep-warek REGULATORS, 
Copes Regulators, Ltd., Burleigh House, 5-11, Theobalds- 
road, London, W.C.1. 

This is a device for working in conjunction with the ordinary 
check valve in the feed system of a boiler to prevent it being 
flooded in the event of a sudden increase of load, and vice versd. 
The device is fixed in the feed pipe between the feed pump and 
the check valve, or may be arranged in the steam supply to the 
feed pump. It comprises a valve A controlled by the motor 
cylinder B, which is connected with the main steam delivery 
from the boiler by the branch C. The upper part of the motor 
cylinder is connected, through the piston valve D and the pipe 
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E, with the feed pipe. The lower part of the valve chamber is 
drained to the feed tank by a branch F. The valve D is con- 
nected with the balance lever of the main valve A by the linkage 
G. As shown in the drawing, the main valve is nearly closed. 
Should the demand for water i the p e in the pi 

E will decrease, and this decrease will be transmitted to the 
upper part of the motor cylinder B, so that the steam pressure 
in the connection C will open further the main valve A. This 
opening movement pulls down the valve D and allows water to 
leak away by the branch F, so that equilibrium is restored, 
and there is a steady leak during pe of heavy load. On 
light load the leak is closed and the feed pressure overcomes 
the steam pressure to close the main valve. October 29th, 1937 





INTERNAL COMBUSTION ENGINES. 


474,395. April 30th, 1936.—INTrERNAL ComBuUSTION RAMMING 
MACHINES, Meco-Brennkraft-Maschinen G.m.b.H., Hohen- 
zollernplatz 58, Frankfurt-on-Main, Germany. 

This internal combustion 
ramming machine is of the two- 
stroke compression - ignition 
type. The working piston A 
is attached to the anvil B by 
the rod C and slides in the 
cylinder D. At the lower end K- 
of the cylinder there is the 
heavy ram FE. The fuel oil A 
pump is shown at F and is 
operated by the push rod G ; 
and the anvil guide H. When JS 
the machine has been started D7 
by an explosion above the 
piston the cylinder and ram C7 
are thrown upwards until the ’ 
exhaust ports J are uncovered 
by the piston. Further move- 
ment upwards of the cylinder 
forces air through the passage E 
K and valve L to seavenge 
the cylinder. The cylinder 
then falls, being cushioned at 
the end of its fall by the 
compression of the air and B 


N°474,395 












al 






Wd ddiiadlddes 












Y ma 
Yim) 
sees. |S 





\N 





~ — 
eas 

















at that moment a_ charge X 
of fuel oil is injected by N- 
the pump. The initial explo- 77 


sion can be produced by 

lifting the cylinder and ram 

with a winch and allowing it to drop. 
1937. 


November 1st, 


ELECTRICAL APPLIANCES. 


473,571. July 31st, 1936.—SrconpAaky Emission ELECTRON 
Muutiptiers, The General Electric Company, Ltd., 
Magnet House, Kingsway, London, W.C.2; and W. H. 
Aldous, of the Research Laboratories of The G.E.C., 
Wembley, Middlesex. 

This invention relates to secondary emission electron multi- 
pliers. Its object is to provide a multiplier in which the electron 
stream reaching the final electrode can be readily modulated 
(or otherwise varied) by means of an applied voltage or current. 
The multiplier is of the known kind in which all the cathodes lie 
in a plane and there is a guiding magnetic field perpendicular 
to the plane of the figure. A, B, C are three successive cathodes, 
a, B, y their associated potential electrodes. The cathode B is 
divided into two parts B, and B,, having different secondary 
emission factors. The main part of the electron stream may be 
caused to move between B, and B,, and thereby the electron 
stream modulated, by varying the potential of the plate « and 
of the parts B,, B, to which it is connected in the usual manner. 
Alternatively, the stream may be moved between B, and B, 
by varying the magnetic field. Alternatively again, side plates 
(not shown) above and below the plane of the figure may have 





their potentials varied, so as to move the electron stream 
erpendicular to the plane of the drawing. The dividing line 
Codeeen B, and B, would then have to be, not perpendicular to 


N?°47 3,571 




















x B s r 
. 
\ \ 
\ \ 
\ B \ 
j a v7 ® 
W V WWW - WAV WA W- AWA 
hide se 


the plane of the drawing (as shown), but in that plane. October 


15th, 1937. 


474,381. April 29th, 1936.—Jomnvinac HicH-rREQUENCY CoN- 
CENTRIC ConpUcToRS, Marconi’s Wireless Telegraph Com- 
any, Ltd., Electra House, Victoria Embankment, London. 

..2; and W.S. L. Tringham, Puttenham, Guildford. 
In the installation of the rigid concentric tubular conductors 
used in high-frequency transmission it is necessary to provide 
for the thermal expansion, longitudinally, of the conductors. 
and to do so with a minimum of change in the characteristics 
of the conductor. The inventor consequently confines the 
expansion joints of the inner conductor to such situations as 


Ne474,381 Fig! Fig 2 
































junction boxes, as shown in Fig. 1. (The outer conductor is not 
shown here.) The inner conductor A telescopes on to a sleeve B 
fixed to the insulator C. The conductor is split lengthways and 
is gripped on to the sleeve with a sliding pressure by the split 
ring D. The outgoing conduct:r E is flattened at the end and 
bolted to the end of the sleeve. The expansion joint for the 
outer conductor (see Fig. 2) comprises an exterior sliding sleeve 
A soldered to one end of the conductor at B and to a flexible 
bellows C at the other end. The opposite side of the bellows is 
soldered to the other length of conductor. A water-tight joint 
is thus secured.—October 29th, 1937. 


MEASURING AND TESTING INSTRUMENTS. 


474,415. January l4th, 1937.—TestTiInc Water TuRBiNgs, 
Escher Wyss Maschinenfabriken Aktiengesellschaft, Escher 
Wyss Platz, Zirich, Switzerland. 

The inventors point out that the testing of water turbines is 
both cumbersome and expensive on account of the large volumes 
of water involved. They say, however, that in the subsonic 
range air can be used in the place of water and give comparable 
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results, with many advantages in the way of conveniencc. In 
the drawing a turbine to be tested is shown at A coupled with a 
dynamometer B. Air is sucked through the turbine by the 
blower C driven by the motor D. ‘The air passes through a com- 
pensating chamber E and a grid F to eliminate eddies and is 
measured at the orifice G. —-November Ist, 1937. 


474,421. April 28th, 1936.—REcORDING THE DENSITY OF 
Smoke, V. H. Gilbert, 208, Twickenham-road, Isleworth. 
Middlesex ; and Radiovisor Parent, Ltd., 28, Little Russell - 
street, London, W.C.1. 

This smoke testing instrument is so devised that the Ringe!- 
mann scale on which it indicates becomes more open as the 
density of the smoke increases. Referring first to Fig. 1, a light 
sensitive device A, such as a photo-electric cell or a selenium 
cell, is associated with an amplifier B, of which the anode circuit 
C includes a meter D and a recording instrument E arranged in 
series. The light-sensitive device A is arranged in series with a 
suitable high resistance F and the junction point G between 
the light-sensitive device A and the resistance F is connected 
to the grid H of the thermionic valve amplifier B preferably 
through a resistance J. The extreme ends of the light-sensitive 
device A and of the resistance F are connected to sliders K 1. 
on a potentiometer M, which is arranged across a source of D.C. 
supply. The sliders K and L are set in positions corresponding 
to minimum and maximum light absorption respectively. The 
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cathode or filament N of the valve B is connected to or arranged 
to be at approximately the same potential as that existing at the 
midpoint O of the potentiometer M. The anode circuit C of the 
valve B, which includes the indicating and/or recording instru- 
ments, is connected to the positive end of the potentiometer M 
or supply. When the photo-electric cell A is connected to the 
more negative slider K and the series resistance F to the less 
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negative slider L the anode current may be adjusted to the 
extreme scale readings corresponding to the full illumination or 
zero absorption and complete darkness or 100 per cent. absorp- 
tion independently, #.e., equivalent to 0 and full-scale deflection 
on the selected current scale of the measuring instrument. 
Fig. 2 is a calibration curve of the instrument showing its 
logarithmic scale.—October 28th, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


474,368. April Ist, 1936—-UNDERWaTER RIVETING AND 
PUNCHING Macutngs, P. Cox, Old Bridleway, Forest-drive, 
Keston Park, Kent. 

This tool is intended for salvage work where it is required to 
fix a patch plate by studs under water. The plates to be con- 
nected together are shown at A and a stud of projectile form at 
B. The stud is held in the barrel C of the tool by a thin stalk 
D in which there is cut a notch so that it is readily breakable. 
Behind the stud there is a piston E, which contains an explosive 
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charge that can be set off by the detonator F and the firing pin 
G. At the front of the barrel C there is screwed an extension 
H with an intervening copper diaphragm J, while at the front 
end of the extension there is a fabric diaphragm K to keep out 
water. When the charge is fired the stalk D is severed and the 
stud is projected into the plates A. The explosive piston 
follows, but is checked by shearing the circumference of the 
diaphragm J. At the utmost the piston cannot pass the 
restricted bore of the extension piece H. Fig. 2 shows the stud 
driven into place.—November lst, 1937. 


TRAMWAYS AND RAILWAYS. 


474,397. May Ist, 1936.—AvuTomatic Braktinec, W. 8. Graff- 
Baker, 4, Edwardes-square, Kensington, London, W.8; 
H. A. Stafford, ‘‘ Norman Leys,” Grantham, Lincolnshire : 
and London Passenger Transport Board, 55, Broadway, 
Westminster, London, S.W.1. 

This device is intended to prevent the too violent braking of a 
train. A pair of annular tubes, one of which is shown at A, are 
fixed in a frame in such a manner that they can be adjusted by 
partial rotation. The lower part of the tube is filled with mercury 
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(as shown at B) and the upper part with an inert gas. Electrical 
contacts are sealed into the tube at C and D and are connected 
with the brake control gear. If the train is decelerated too 
violently the mercury, on account of its inertia, swings forward, 
completes the circuit, and checks the further application of the 
brakes. Should this not be enough the twin mercury tube, 
which is set slightly further round, comes into action and the 
brakes are partially released. The glass tube is partially restricted 
at E to prevent surging of the mercury.—November Ist, 1937. 





MOTOR CARS AND ROAD TRAFFIC. 


474,420. April 27th, 1936.—CLuTreH Gear, The Pulsometer 
Engineering Company, Ltd., Reading; and R. Warren, 
75, St. Peter’s-avenue, Caversham, Reading. 

In this motor car transmission there are two clutches at either 
end of the gear-box, so that it can be isolated during the process 
of changing gear and the operation performed silently. The 
clutches are operated by the servo-motor A, which is connected 
with the engine induction pipe B by the pipe CC. In this pipe 
there is a valve D. The two clutches are connected with the 
bell crank E, the main clutch at F, and the second clutch at G. 
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H is the accelerator pedal connected with the bell crank J. It 
is shown in the “ off’ position. If the heel end of the pedal 
is pushed down the bell crank J moves clockwise, but the setting 
of the throttle K is not affected on account of the backlash 
allowed at L. At the same time the rocking lever M opens the 
valve D and the sub-atmospheric pressure of the induction pipe 
is connected with the servo-motor, so that the clutches are 
opened and the gear change can be made easily. On pressing 
the accelerator pedal forward the valve D is closed, the throttle 
opened, and a leak-away allows the servo-motor to expand so 
that the clutches are gradually re-engaged.—October 27th, 1937. 


METALLURGY. 


474,410. August 8th, 1936—Leap ALLoys, Goodlass Wall 
and Lead Industries, Ltd., London House, 3, New London- 
street, London, E.C.3; and W. T. Butcher, 37, Falmouth- 
gardens, Ilford, Essex. 

This invention is concerned with the production of lead 
alloys, other than those with tin. A bath of molten lead is 
subjected to the action of a flux containing a halide of lead and 
an oxide of the metal which it is desired to alloy. The metal in 
the oxide becomes alloyed with the lead in the bath. As an 
example, 5 parts of silver oxide were mixed with 50 parts of 
lead fluoride and stirred into 1000 parts of molten lead for fifteen 
minutes. The metal upon analysis contained 46 per cent. of 
the silver added as oxide, lead oxide replacing the reduced silver 
oxide in the flux. Similar results were obtained using lead 
chloride as a flux.— November Ist, 1937. 


474,408. May 16th, 1936.—Propvctne Iron From [RON ORE, 
F. L. Duffield, Imperial House, Kingsway, London, W.C.2. 
The inventor says that he can produce iron of 99-84 per cent. 
purity directly from the ore. The ore is granulated, mixed with 
sufficient carbon for its reduction, and briquetted. The reduc- 
tion is effected in the furnace shown, which should be between 
two and three diameters in length. It is heated by powdered 
coal fed in at A and air at B. C is a flue which can be rolled 
away sideways, D a charging chute, and E an auxiliary supply 
of air. The furnace can be oscillated through an angle of 
270 deg. and in it there is maintained a bath of liquid slag at a 


N°474,408 a 


TILE S 











Wye 
Se 


temperature of from 1250 deg. to 1350 deg. Cent. The briquettes 
are thrown into the bath either through the chute E or through 
the opening F. As they sink through the bath they pick up a 
coating of slag, which prevents oxidation, and are gradually 
reduced by the heat of the bath. The iron accumulates in the 
bottom of the furnace. When the reaction is complete the slag 
is run off through the tapping hole G and the iron discharged 
by gravity by “‘ rotating the furnace so that gravitation is 
lowermost.’’ A sufficient quantity of slag is then reintroduced 
into the furnace and the process is continued with a new charge. 


November 1st, 1937. 

474,812. May 8th, 1936.—-A HarpEentnG Process ror Maa- 
NESIUM-BASE ALLOys, High Duty Alloys, Ltd., and R. 
Jones, 81, Buckingham-avenue, Trading Estate, Slough, 
Buckinghamshire. 

This invention relates to a process for improving the pro- 
perties of magnesium base alloys, more especially those con- 
taining aluminium, and consists in subjecting the alloy to a 
solution treatment and subsequently hot working the alloy. 
The solution treatment may consist of heating the alloy to a 
temperature between 280 deg. and 550 deg. Cent. for a minimum 
period of five hours, after which it is quenched or cooled in air. 
Preferably, the solution treatment is effected for twelve to 
twenty-four hours, and has the effect of causing the hardening 
constituent to be taken into and retained in solid solution. The 
hot working may take the form of extrusion, rolling, hammering, 
pressing, forging, or similar treatment, after which it is found 
that the hardening constituent is wholly or partially retained 
in solution, and further to improve the mechanical properties, 
the hot worked product may be finally subjected to a precipita- 
tion or ageing treatment. In one example of the process, an 
alloy of the composition 9 per cent. Al, 0-2 per cent. Mn, 
remainder magnesium, was treated at a temperature of 420 deg. 
Cent. for a period of sixteen hours. It was then cooled in air, 
reheated to 350 deg. Cent., extruded, and given a subsequent 
precipitation treatment of 170 deg. for a period of twelve hours, 
after which the following mechanical properties were obtained : 

0-1 per cent. proof stress, tons per square inch... 17-2 
Ultimate stress, tons per square inch... ... ... 21:8 
Elongation on 2in., percent. ... ... ... ... 6 
Brinell hardness Nee eae OTN oe 77 

For comparison a similar billet of the same composition was 

extruded at 350 deg. Cent., this being followed by solution treat- 

ment for sixteen hours at 420 deg. Cent., followed by air cooling. 

This, in turn, was followed by an ageing or precipitation treat- 

ment of twelve hours at 170 deg. Cent., after which the material 

gave the following mechanical properties :— 
0-1 per cent. proof stress, tons per square inch... 14-5 
Ultimate stress, tons per square inch... .. 21-5 
Elongation on 2in., percent. ... ... ... ... 6 
Brinell hardness ... ... ... .. : 65 


—November 8th, 1937. 

















Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pDay. 

Inst. or MECHANICAL ENGINEERS.—Storey’s-gate, 8.W.1, 
** Recent Developments in High-speed Reciprocating Pumps,” 
F. H. Towler. 6 p.m. 

Junior Inst. or ENctnrers—39, Victoria-street, S.W.1, 
“The Mogden Sewage Works,” C. B. Townsend. 7.30 p.m. 

Norru-East Coast Insr. oF ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. ‘‘ High-speed Motor 
Craft,” Captain D. Nicholsen. 6 p.m. 

Monpay, Dec. 20rn. 

Inst. oF AUTOMOBILE ENGINEERS.—-39, Elmbank-crescent, 
Glasgow. ‘‘ Transmission Gear Developments and the Possi- 
bilities of Simplified Controls,” L. J. Shorter. 7.45 p.m. 

Inst. or ExxecrricaL ENGINEERS.—Savoy-place, W.C.2. 
““Do the Domestic Klectrical Appliances of To-day Properly 
have their Uses ?"’ R.. W. Minter. 7 p.m. 

‘Turspay, Dec. 2lsr. 

Inst. OF AUTOMORILE ENGINEERS.—James Watt Memorial 
Hall, Great Charles-street, Birmingham. ‘* Transmission Gear 
Developments and the Possibilities of Simplified Controls,” 
L. J. Shorter. 7.30 p.m. 

TuHurspay, Dec. 30TH. 

Inst. oF Crvit ENGINEERS: BIRMINGHAM AND DistTRICT 
Assoc.—James Watt Memorial Institute, Great Charles-street, 
Birmingham. ‘Street Lighting Problems with Partioular 
Reference to Electric Discharge Lighting,” A. V. Blake. 6 p.m. 


1938. 
WepNeEsDAY, JAN. Sra. 

Inst. oF CrviL. ENGINEERS: Assoc. OF LONDON STUDENTS. 
Great George-street, Westminster, 8S.W.1. Informal meeting. 
“The Unification of Engineering Enterprises,”’ E. W. Cuthbert. 
6.15 p.m. 4 

Inst. oF CrviIL 
Assoc.— Manchester 
George-street, Manchester. 
by film and lantern slides. 

Tuurspay, Jan. 67H. 

Inst. or Crvi. ENGINEERS: Bristot AND District Assoc. 
Meeting, ** Mogden Sewerage Scheme,” B. E. Ireland. 

Inst. or Crvit ENGINEERS : SouTH WALES AND MonMOUTH- 
SHIRE Assoc.—-The Engineers’ Institute, Park-place, Cardiff. 


DisTRICT 
Soc., 36, 
illustrated 


ENGINEERS: MANCHESTER AND 
Literary and _ Philosophical 
“The Boulder Dam,” 
6.45 p.m. 


“ Repairs to Queen Alexandra Dock Lock,’ Ivor Powell. 
6.30 p.m. 
Inst. oF ExecrricaL ENGINEERS.—Savoy-place, W.C.2. 


*‘ Safeguards Against Interruptions of Supply,’’ H. W. Clothier, 
B. H. Leeson, and H. Leyburn. 6 p.m. 
FRIDAY, JAN. 7TH. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S8.W.1. 
Extra general meeting. Tenth Thomas Lowe Gray Lecture, 
** Recent Developments in Ship Propulsion,”’ Major P. L. Jones. 
6 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe Ritey Stoker Company, Ltd., has opened a new office 
at Emerson Chambers, Blackett-street, Newcastle. 


SutzeErR Brotrners (Lonpon), Ltd., announce that their 
managing director, Mr. J. F. Schubeler, after many years of 
association with the Sulzer interests, has resigned his seat on 
the board of the company, to take effect at the end of the 
current year. Mr. R. M. Atkinson, hitherto of Vickers, Ltd., 
has been appointed to succeed him. 

te LonpoN AND WALES STEEL ConsTRUCTION COMPANY, 
Ltd., announces that it is now controlled by the South Durham 
group of steel manufacturers, which consists of the South 
Durham Steel and Iron Company, Ltd., with works at West 
Hartlepool and Stockton, and the Cargo Fleet Iron Company, 
Ltd., with works at Middlesbrough and London. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue British THomson-Hovuston Company, Ltd., has been 
successful in securing from Elders and Fyffes, Ltd., Bristol, a 
contract for the supply of Mazda Lamps for their fleet, for the 
period January to December, 1938. 

Tue Hypraviic Courting AND ENGINEERING COMPANY. 
Ltd., has received an order from the Belgian State Railways 
for Vulean-Sinclair fluid couplings of 365 H.P. each for twelve 
double and six single oil-engine railcars. 

THe Ismartt1A VALVE Company, London, has received an 
order for ‘‘ Ismailia ’’ discharge valves for the new steel water 
tanks for the South African Government Railways which are 
being built by Braithwaite and Co., Engineers, Ltd., Newport, 
Mon. 

F. W. Brackett anv Co., Ltd., of Colchester, have been 
awarded the contract for the manufacture and installation of 
eondenser water screening equipment and auxiliaries for the 
Littlebrook Power Station, Kent, to the order of the Kent 
Electric Power Company, Ltd. 

C. M. Hitt anp Co., London, on kehalf of the Ste. Ame. 
des Ateliers de Construction de Familleureux Belgium, have 
received from the South African Railways and Harbours 
Board a further order for 1000 four-wheeled cattle wagons, 
in addition to the 300 similar wagons already in hand. 

THe Lonpon AnD Norru-EasteERN Raruway ComMpany 
announces that, in connection with the Manchester-Sheffield- 
Wath electrification scheme, a contract has been placed with the 
Metropolitan-Vickers Electrical Company, Ltd., of Trafford 
Park, Manchester, for the electrical equipments required for 
seventy mixed traffic electric locomotives, and suitable for the 
overhead line conductor system, using direct current at 1500 
volts. These locomotives will be of the four-axle double-bogie 
type, and it is estimated that the weight will amount to 80 tons 
each and that the horse-power will be approximately 1850. The 
mechanical portion of the locomotives, comprising the under- 
frame, superstructure, and motor bogies, will be built by the 
railway company in its own works. The locomotives will be 
used for all classes of traffic, except the express passenger trains, 
for which a small number of electric locomotives of express type 
will be required. 
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A Seven-Day Journal. 


A Thames Barrage Inquiry. 


THE announcement is made that the Port of 
London Authority has agreed to a public inquiry 
being held upon the proposal to construct a barrage 
across the river Thames within the Port of London. 
On the nomination of the President of the Institution 
of Civil Engineers, Sir Henry Maybury has been 
appointed to hold the inquiry. He will have as naviga- 
tional assessor Captain A. H. Ryley, who has been 
appointed by the Board of Trinity House on the 
nomination of the Deputy Master. The inquiry will 
be opened at 10.30 a.m. on March 29th, 1938, at the 
offices of the Port of London Authority, Trinity- 
square, E.C.3. Persons desirous of submitting at the 
inquiry proposals for the construction of a barrage 
must deposit with the secretary of the Port of London 
Authority, on or before January 31st next, plans and 
sections fully descriptive of the works proposed, 
drawn to a scale of 6in. to the mile. Any plans and 
sections so submitted may be inspected at the offices 
of the Port Authority on and after February Ist, 
between the hours of 10 a.m. and 5 p.m. from Mondays 
to Fridays and from 10 a.m. to 12 noon on Saturdays. 


Shipyard Wages. 


On Friday, December 17th, an important con- 
ference was held in London between representatives 
of the Shipbuilding Employers’ Federation and the 
Confederation of Shipbuilding and Engineering Trade 
Unions when the unions submitted a formal claim 
for an early discussion of an advance of 6s. a week 
for plain time workers, an increase in the rates of 
pieceworkers of 2} per cent., holidays with pay, the 
consolidation of bonus into wages, and the right to 
negotiate for apprentices. The meeting was in the 
nature of a preliminary conference, in order to review 
the state of the industry in the light of its wage- 
producing capacity, and the case for the trade unions 
was presented by Mr. W. Westwood, the President 
of the Confederation. In his speech, Mr. Westwood 
referred to the improvement which had taken place 
in the shipbuilding industry, and put forward the 
claim that the workers were entitled to share in the 
continued prosperity of the shipbuilding yards. In 
his reply, Mr. F. Pyman, the President of the Ship- 
building Employers’ Federation, said that the case 
which had been put on behalf of the unions would 
receive the full consideration of the employers, and 
that the whole position would be reported to the 
Central Board of the Federation at an early meeting. 


Proposed Severn Bridge. 


On Thursday, December 16th, 1937, the Minister 
of Transport received a large deputation, consisting 
of representatives from local authorities and other 
interests in South Wales and the West of England 
who support the proposal to provide a bridge across 
the Severn near Chepstow. The deputation stated 
that the authorities and others recognised that only 
last year the Bill promoted to give effect to the project 
had been rejected by a Committee of Parliament. 
Notwithstanding that fact, the interests represented 
on the deputation were unanimous in their desire 
that the project should be again examined. The 
unanimous wish of local authorities in South Wales 
that the bridge should be constructed was empha- 
sised, and the deputation pressed for a completely 
new investigation to establish the necessity for it. 
It was confident that such an investigation would 
show that the representations which had been made 
against the Bill would lose much of their strength. 
The Corporations of Bristol and Newport which had 
petitioned against the Bill when it was presented to 
Parliament were now strongly in favour of it. In 
conclusion the deputation stressed the fact that the 
national interest, as distinct from South Wales’ 
interests alone, demanded the construction of a 
bridge. With the development of the Government’s 
rearmament programme and the erection of munition 
factories at Porthcawl and Bridgend, it was highly 
important that speedy and cheap connections should 
be available between Wales and the rest of the country. 
The hope was expressed that the Minister would agree 
to promote the necessary legislation as a Government 
measure and to bear the whole cost of the scheme. 
In replying, Mr. Burgin said he would give careful 
consideration to the representations which had been 
made. There could, he said, be no question of the 
Government promoting legislation. That was a 
matter which would have to be undertaken by the 
interested authorities. The whole cost of the scheme 
could not be provided from Government funds ; 
the maximum grant which could be anticipated in the 
most favourable circumstances would not exceed 
75 per cent. of the approved expenditure. On Friday, 
December 17th, the Minister of Transport received a 
deputation of local authorities and other bodies which 
are opposed to the scheme. In his reply, Mr. Burgin 
stated that from the views expressed it appeared 
that the opposition rested primarily upon apprehen- 
sions as to the possible effect of a bridge on naviga- 
tion and the adverse effects on the interests repre- 





sented if navigational difficulties were increased. He 
assured the deputation that he would not be prepared 
to support a scheme unless he were satisfied, after the 
full investigation which clearly would be necessary, 
that its effect would not be that which was feared. 


New Naval Orders. 


In reply to a question in the House of Commons 
on Monday, December 20th, Mr. Shakespeare, the 
Parliamentary Secretary to the Admiralty, announced 
that the Admiralty had decided to place the orders 
for the four “ Fiji” class 8000-ton cruisers of the 
1937 Naval Programme with the undermentioned 
firms: H.M.S. “ Mauritius ’’ will be constructed by 
Swan Hunter and Wigham Richardson, of Wallsend- 
on-Tyne, with machinery by the Wallsend Slipway 
and Engineering Company, Ltd., of Wallsend-on- 
Tyne ; H.M.S. “ Fiji’ will be built by John Brown 
and Co., Ltd., of Clydebank, and H.M.S. ‘“‘ Kenya” 
by Alexander Stephen, Ltd., of Govan, Glasgow. 
On the Tyne, H.M.S. ‘“‘ Nigeria ”’ is to be constructed 
by Vickers-Armstrongs, Ltd., at High Walker, while 
the machinery will be built by Parsons Marine Steam 
Turbine Company, Ltd., of Wallsend-on-Tyne. It 
is estimated that the total value of these four orders, 
which, it may be noted, are to be equally shared by 
Clyde and Tyne firms, will amount to close upon 
£7,000,000. The “* Fiji’’ class marks an entirely new 
type of 8000-ton cruiser, and a further ship of this 
class, H.M.S. ‘‘ Trinidad,” will be built at the Devon- 
port Dockyard. We understand that further 
contracts for ships voted under the 1937 Naval 
Programme have still to be placed. The placing of 
these new cruiser orders has been greatly welcomed in 
Scotland and on the North-East Coast, for, in addition 
to the naval and mercantile orders now in hand, the 
new cruisers will ensure continued employment for a 
considerable time to come. 


The Location of Industry. 


On Wednesday of last week, December 15th, the 
last meeting of the Royal Commission on the Location 
of Industry, for the present year, was held at the 
Institution of Civil Engineers under the chairmanship 
of Sir Montague Barlow. Evidence was submitted 
on behalf of the Association of County Councils in 
Scotland and the Association of Counties of Cities 
in Seotland (Edinburgh, Glasgow, Dundee, and 
Aberdeen). The evidence for the Association of 
County Councils was presented by Lord Traprain, 
Vice-Convenor for East Lothian ; Mr. A. A. Temple- 
ton, the County Clerk of Dumbarton, and Mr. G. 
Cruickshank, the County Clerk of East Lothian. 
In the memorandum presented, it was pointed out 
that the proximity of a coalfield to an industrial 
area had been rendered far less important as regards 
the creation of industry than before by the combined 
influences of a large and wide distribution of electrical 
energy and more modern road systems. By the 
legislation of 1929, many small and poor local govern- 
ment areas had been done away with, and hydro- 
electric schemes, along with better town planning 
had rendered possible a consideration of the direction 
of the industrial population on an established plan. 
The mobility of industry compared with labour was 
commented upon. In general, a spreading of the 
industrial population over the countryside was 
advocated. The principal witnesses for the Associa- 
tion of Counties of Cities were Treasurer Darling 
and Mr. Imrie, of Edinburgh; Baillie Ritchie and 
Mr. Mackenzie, of Glasgow ; and Treasurer Morrison 
and Mr. Bishop, of Aberdeen. In general the principle 
advocated was the planned direction of industry 
into suitable areas, and the checking of the drift of 
population into the towns. 


Workmen’s Compensation. 


AN important conference on the subjects of work- 
men’s compensation and the fencing of dangerous 
machinery in factories took place at the Home Office 
on Tuesday, December 21st, when a deputation from 
the Trades Union Congress General Council, led by 
Mr. W. Kean, waited upon the Home Secretary, Sir 
Samuel Hoare, who was accompanied by Mr. Geoffrey 
Lloyd, the Parliamentary Under-Secretary. The 
principal questions raised by the deputation were the 
amendment of the Workmen’s Compensation Acts, 
especially with regard to the rates, and the method 
of computation of benefit, and the granting of per- 
mission to a workman to work alone among dangerous 
machinery, which, it was submitted, should not be 
allowed. These matters, we may recall, were the 
subject of special resolutions which were passed at the 
recent Trades Union Congress, which was held at 
Norwich. In the course of his reply, Sir Samuel 
Hoare said that he fully recognised that certain 
amendments were required in the Workmen’s Com- 
pensation Acts, and he would go into the points which 
had been brought forward by the deputation. He was 
unable to state when legislation would be possible, 
but he would be pleased to have further discussions 
with the General Council of the Trades Union Congress 
at a later date. As to the matter of dangerous 





machinery, the Home Secretary said that as he was 
at present advised, there was, he thought, not a strong 
enough case for general legislation. He foresaw, 
however, that special regulations might be practical 
for special industries or particular processes. In con- 
clusion, Sir Samuel expressed his anxiety to take any 
steps which might be practicable for the prevention 
of factory accidents. 


New Power Station Extensions. 


WF are able to state that new schemes amounting 
to £3,000,000 have recently been sanctioned by the 
Central Electricity Board, for extending important 
power stations and increasing their output. This 
expenditure will raise the total sanctioned during 
the past year to about £9,500,000. In what follows 
we mention only a few of the largest schemes. Out- 
standing is that for Hams Hall, Birmingham, a 
feature of which will be a new cooling tower having 
a designed cooling capacity of 5,000,000 gallons of 
water per hour. This tower, it is claimed, will be 
one of the largest of its kind in the world. The total 
cost of this extension will be about £1,500,000, and 
the work will, it is expected, be completed in 1941. 
Another important development is that which is to 
be undertaken in connection with the Blackburn 
Meadows station at Sheffield. It will cost about 
£500,000, and will be ready for service in 1940. 
A like sum is to be expended on the Runcorn station 
of the Mersey Power Company, and the new plant 
to be installed at this station should be ready for 
service in the winter of 1939-1940. The Stockport 
Corporation has received instructions from the 
Board to proceed with extensions to the electricity 
station, which will cost about £450,000. 


The Waterloo and City Railway. 


On Wednesday, December 22nd, an announcement 
was made by the Southern Railway Company con- 
cerning the future of the Waterloo and City Railway. ° 
For some time past travellers have complained of 
the condition of the rolling stock, long waits during 
rush hours, and the fact that passengers had to 
walk up or down the long ramp at the City end. 
A programme of improvements was announced by 
the chairman of the Southern Railway Company, 
Mr. R. Holland-Martin, in reply to a deputation 
from the Waterloo and City Railway Protest Com- 
mittee led by the Mayor of Surbiton, Alderman 
Rampton. The chairman recalled that the railway 
was one of the first tubes built in 1898 and that the 
original stock was still being used, so that the line 
was being worked at its maximum capacity. The 
directors had now sanctioned the following work :— 
Completely new rolling stock, which would prac- 
tically double the existing carrying capacity; this 
would be designed to give more standing room, but 
slightly less seating capacity, and have larger doors, 
and should eliminate queues during peak hours. 
Renewal of signalling arrangements, cables, and 
switchgear, and the placing of the conductor rail 
in a new position; these would also add slightly 
to the capacity of the line. Certain lesser improve- 
ments, such as welding of rail joints, noise-absorbing 
shields, and ‘ pinch wire” emergency communica- 
tion; also arrangements for issue and collection of 
tickets at terminal points instead of in trains. The 
work would be begun at once, and it was hoped that 
it would be completed in about two years. 


Proposed Airport Extensions at Gatwick. 


Proposats for an extension of Gatwick Airport 
have been laid before the Air Ministry and the 
Southern Railway Company by the owners of the 
airport. To realise the proposals, it is estimated 
that £250,000 will be required. It may be recalled 
that during the winter months of 1936-1937 the 
airport had to be closed, as the landing surface became 
flooded. Improvements in drainage have enabled 
the landing surface to be kept in good condition 
this year. At present the aerodrome is used by the 
Volunteer Reserve Flying School and by the British 
Airways instructional aircraft. Mr. A. M. Desoutter, 
the managing director of Airports, Ltd., proposes to 
increase the area available for landing, which has 
always been somewhat restricted, and to overcome 
the difficulties of the surface by the construction of 
concrete runways. The land required for these 
extensions is about 300 acres. Assistance from the 
Air Ministry is suggested, as Gatwick could be made | 
fit for all traffic for some £250,000, whereas a new 
airport for London would cost about three times 
that amount. The decision of the Surrey County 
Council to build a new road to the south of. the 
acrodrome would permit the existing road on the 
southern boundary to be closed, thus enabling new 
ground to be taken into the aerodrome. A runway 
from north-east to south-west would be available 
some 1600 yards in length, while an east to west 
runway 1400 yards long could be constructed. Land 
is available to the north of the aerodrome allowing run- 
ways to be built from north-west to south-cast, 2334 
yards long, and from north to south, 1834 yards long. 
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Twist Effects in Straight Gravity Dams. 


By IVAN 


No. 


(Continued from page 


Twist AcTION IN GRAND COULEE Dam. 


IGS. 1, 2, 3, and 4 show the results of one of the 
twist analyses made in connection with the design 

of the Grand Coulee Dam, mentioned in the previous 
article. The analysis shown was made for the con- 
dition of grouted construction joints, but did not 
include allowances for horizontal beam action. Beam 





action probably would carry small portions of the 
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central sections of the dam is carried by the cantilever 
elements ; that appreciable proportions of the water 
load on the abutment sections are carried by twist 
action ; that the proportions carried by twist action 
increase toward the abutments ; and that the twist 
loads along the relatively steep right abutment, 
looking upstream, are somewhat greater than those 
along the relatively flatter left abutment. The twist 





loads extend into the central portion of the dam nearly 
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to cantilever L at the right side of the valley and 
nearly to cantilever J at the left side of the valley. 
They are particularly important below elevation 1200, 
but seem to be comparatively unimportant in the 
upper 100ft. of the dam, except at points close to the 
right abutment. 

‘Lhe stress and stability data in Figs. 3 and 4 show 
that the effects of twist action on cantilever com- 
pressive stresses, sliding factors, and shear friction 
factors of safety are substantially as stated under the 
heading, ‘“‘Summary of Twist Effects,” in the first 
article. Shear friction factors of safety are increased 
at the high cantilevers near the lower ends of the 
abutment slopes, and decreased along the sloping 
rock planes which form the bases of the abutment 
cantilevers. For instance, at the bases of cantilevers 
F and P shear-friction factors of safety are increased 
from 9-01 to 10-6 and from 9-01 to 12-0 respectively, 
whereas at the bases of cantilevers D and R the 
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FiG. 1—PLAN, ELEVATION AND CROSS SECTIONS OF GRAND COULEE DAM 


loads near the abutments, but would not be appre- 
ciable in the central portion of the structure, due to 
the great length of the beams. The analysis was 
made for maximum flood conditions, without earth- 
quake effects. Effects of foundation and abutment 
deformations were included in the deflection calcula- 
tions. 

Fig. 1 shows a general plan of the dam, a down- 
stream elevation, a maximum cross section in the 
spillway, and a maximum cross section in the non- 
overflow portion of the structure. Fig. 2 shows the 
distribution of water load between the cantilever 
elements and twisted structure, plotted along the 
horizontal elements; also the horizontal deflection 
curves and adjustment of horizontal deflections 
in the two systems of load transfer. Fig. 3 
shows the load distribution and deflections, plotted 
at the cantilever elements, the resulting cantilever 
stresses at the upstream and downstream faces 
of the dam, and in the upper right-hand corner 
the stresses calculated by the usual method 
of analysing gravity dams—that is, by assuming 
the entire water load to be carried by gravity 
action. Fig. 4 shows the effects of twist action 
on the sliding factors and shear friction factors 
of safety at the various cantilevers included in the 
study, data determined by the usual gravity analysis 
being shown at the upstream edges of the cantilever 
elements and data determined by the trial-load twist 
analysis being shown at the downstream edges of 
the elements. 

The load distribution diagrams in Figs. 2 and 3 
show that practically all the water load on the high 
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Shear friction factors of safety are increased, and | Compressive stresses at the downstream edges of the 
sliding factors decreased, at all horizontal planes| bases of the same cantilevers are decreased from 
in the interior of the dam where proportions of the | 280 lb. to 240 lb. per square inch, from 487 lb. to 
water load at the upstream face are being carried | 403 Ib., from 487 lb. to 332 1b., and from 280 lb. to 
horizontally to the abutments by twist action. 142 lb. respectively. The maximum effect of twist 


corresponding factors are decreased from 11:6 to 
9-80 and from 23-7 to 10-1 respectively. Sliding 
factors at the same points are changed in the opposite 
direction. At the bases of cantilevers F and P sliding 
factors are decreased from 0-520 to 0-441 and from 
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Fic. 4—EFFECTS 


0-520 to 0-390 respectively, whereas at the bases of 


cantilevers D and R they are increased from 0-543 
to 0-643 and from 0-265 to 0-625. 
effects of twist action on sliding factors and shear 
friction factors of safety occur along the rock planes 


near the upper end of the right abutment. 


The maximum 


OF TWIST ON SLIDING FACTORS AND SHEAR FRICTION 


Compressive stresses at the upstream face of the 


dam are increased by twist action from 171 lb. to 
196 lb. per square inch at the base of cantilever D ; 
from 233 lb. to 284 lb. at the base of cantilever F ; 
from 233 lb. to 329 lb. at the base of cantilever P ; 


and from 17] lb. to 257 lb. at the base of cantilever R. 


FACTORS OF SAFETY 


action on cantilever stress occurs at the base of canti- 
lever Q, where the stress changes are somewhat greater 
than at the base of cantilever R. 

Horizontal stresses caused by twist action were not 
calculated in the analysis shown on Figs. 1 to 4 inclu- 
sive. However, it is interesting to note that a plaster. 
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celite model of the dam, built for the purpose of 
studying the twist action, cracked at the upstream 
face at the abutments and at the downstream face 
at points near the steep end of the high central 
section. The points of cracking in the model agreed 
almost exactly with those at which high-tension 
stresses are indicated by the convex curvature of 
the horizontal deflection diagrams in Fig. 2. The 
model tests have not been completed or analysed 
thus far. Nevertheless, cursory examinations of the 
data show that the model measurements are in satis- 
factory agreement with the mathematical studies. 


Maximum EFrects or Twist ACTION. 
Table I gives the maximum effects of twist action 


on sliding factors, shear friction factors of safety, 
and inclined eantilever stresses along the foundation 


TABLE I. 





zontal compressive stresses along the downstream 
face at the abutments, varying from less than 100 lb. 
per square inch at the lower elevations to nearly 
1000 lb. per square inch in the upper portion of the 
dam. Horizontal compressive stresses at the upstream 
face at the central cross section varied from less than 
100 Ib. per square inch at the lower elevations to a 
maximum of about 300 1b. per square inch in the 
upper fart of the dam. Horizontal stresses were not 
included in Table I, inasmuch as similar data were 
not calculated for the other dams appearing in the 
tabulation. Incidentally, beam action in the Boulder 
Dam analysis was much more important than twist 
action, due to the relatively short and thick dimen- 
sions of the beams. 

Methods of calculating shear-friction factors of 
safety had not been developed at the time the twist 


Maximum Effects of Twist Action in Some Gravity Dams, with Principal Dimensions of Twisted Structures. 


Dimensions are in feet; stresses in pounds per square inch. Stresses act in directions parallel! to slopes of faces. 


General Data and Dimensions. 





Item. oe 


Name of dam. 


Grand 








Boulder. + Madden. Morris. = | Norris. | O’Shaugh- 
| nessy.§ Couloe. 
— ee - ame es a a a S See Se =. 
Situation of dam ... Sa ter See ... Ariz.-Nev. | Canal Zone California | Tennessee | California Washington 
Se ee ee eee Chagres San Gabriel | Clinch | Tuolumne Columbia 
Maximum height of twisted section*... ... 727 210 325 | 260 | 382 458 
Length of twisted section ... ...  ...  «.. 750 950 750 } 1580 } 850 4118 
Width at topofdam ... ... ... ...  ... 50 22 20 20 | 27-5 30 
Width at base of maximum section ... .. 750 178 277 210 308 394 
Horizontal upstream projection at base ... 195 12 16 15 16 26 
Horizontal downstream projection at base.. 505 144 241 175 264 338 
Load condition analysed... 0... 0... see Full res. Full res. Full res. Full res. Full res.} Full res.7 
Earthquake | Earthquake 





Maximum Twist Effects at Foundation and Abutment Planes, Joints not Grouted. 


} 
Sliding Factors— 


Maximum increase at any position 0-42-16-1 0 -40-0-65 0-65-0-88 0-33-0-68 0-43-1-49 0-35-0-48 
(0-42-1-19) 
Increase in maximum for dam... ..| 0-52-16-1 0-62--0- 65 0-68 0-88 0-67-0-68 0-88-1-49 None 
| | (0-80-1L-19) 
Maximum decrease at any position... 0-38-0-11 0-62-0-33  0-65.-0-28 0-67-0-57 0-88-0-66 | 0-72-0-46 
| (0-78-0-61) 
Decrease in Maximum for dam | None None None None None None 
} (None) 
Shear friction factors of safety- 
Maximum decrease at any position 37-7 10-9 17-4-12-8 
(33-8-12-0) 
Decrease in minimum for dam None None 
(None) 
Maximum increase at any position... 5-3-7-1 32-4-54-2 
| (5-90-7-57) 
Increase in minimum for dam... 5:°3-7°1 None 
(None) 
Cantilever stresses—compression— 
Maximum decrease, downstream face | 492-325 128. 94 250-153 224-163 508-279 511-366 
| (520-282) 
Decrease in maximum, downstream face | 492-328 179-162 338-266 289-280 787-609 None 
| (None) 
Maximum increase, upstream face | 335-489 83-106 97-156 81-123 1-126 126—217 
| (130-278) 
Increase in maximum, upstream face 346-489 112-129 133-177 95-123 7-126 140-217 
| (144-278) 


* Does not include deep foundation holes. 


} Alternative straight gravity design. rejected in favour of arched type ; beam action included, see text. 
¢ Sliding transverse joint above geologic fault, in central part of dam. 

§ Curved on radius of 700ft., but designed as a gravity dam, analysis made for enlarged structure. 

| Quantities in parentheses are for grouted joints, for same load conditions. 


and abutment planes of some gravity dams analysed 
by trial-load methods, including results of a somewhat 
different analysis of the Grand Coulee Dam. Posi- 
tions and principal dimensions of the twisted struc- 
tures are included in the tabulation for comparative 
purposes. Actual dimensions of the constructed dams 
may differ slightly from those given in the table, due 
to changes in design made after the twist analyses were 
completed. Anyone interested in final design details 
should consult the various descriptive articles which 
have appeared in engineering journals or in the 
‘* Proceedings ” of the national engineering societies. 
Inasmuch as the slopes of the faces varied at different 
elevations in some of the dams, horizontal upstream 
and downstream: projections at the base elevations 
are given in lieu of the detailed slope data. The 
maximum heights of the twisted structures do not 
include deep holes or gorges in the foundation. Con- 
sequently, they may differ somewhat from the maxi- 
mum heights mentioned at the beginning of the 
article. 

All the analyses represented in Table 1, including 
that for the Grand Coulee Dam, were made on the 
assumption that the construction joints were not 
grouted, thus differing from the analysis shown in 
Figs. 1 to 4 inclusive. Earthquake effects were 
included in the load conditions in the case of the 
O'Shaughnessy and Grand Coulee dams, but not in 
the case of the other dams. Foundation and abut- 
ment deformations were included in the deflection 
calculations in all cases. 

Beam action was included in the analysis of the 
straight gravity, Boulder Dam design, later rejected 
in favour of the arched type. This analysis assumed 
that loads could be carried horizontally across the 
construction joints by compression, but that no loads 
could be carried horizontally by tension. In other 
words, vertical cracking was assumed to occur at 
points where horizontal tension stresses developed. 
The beams were found to crack at the upstream 
face at the abutments and at the downstream face 
at the crown, the cracking usually varying between 
50 and 90 per cent. of the total thickness of the beam. 
The analysis indicated the development of hori- 





studies were made for the Boulder, Madden, Morris, 
and Norris designs. Quantities included in paren- 
theses in the case of Grand Coulee Dam are for the 
assumption of grouted joints and are for the same load 
condition as the quantities not in parentheses. The 
load condition assumed in the analysis shown in Figs. 1 
to 4 did not include earthquake effects. 

The general effect of grouting the construction 
joints is to intensify twist action, as previously men- 
tioned. Greater proportions of the reservoir loads are 
carried horizontally to the abutments, thus increas- 
ing the effects of twist on sliding factors, shear 
friction factors of safety, and cantilever stresses 
along the foundation levels. Furthermore, in cases 
where the dams include comparatively long ceniral 
sections having substantially constant heights, the 
grouting of the joints, so as to produce monolithic 
structures, causes the extension of the twist effects 
farther into the central sections. If the joints are 
left ungrouted in such cases, twist effects disappear 
rapidly beyond the bottoms of the abutment slores. 
Twist effects in all the dams included in Table I 
would have been materially greater in the central 
portions, as well as along the abutment slopes, if 
the analyses had been made. for the condition of 
grouted joints. 

The data in Table I, although calculated on the 
basis of ungrouted joints, show appreciable twist 
effects in all dams represented. Maximum sliding 
factors were increased in all cases, except the un- 
grouted Grand Coulee Dam, where the increased 
values along the sloping abutment planes did not 
exceed the values at the bases of the high central 
cantilevers. In the other cases, the locations of the 
maximum sliding factors were moved from the 
foundation levels in the central sections to the sloping 
bases of the end cantilevers. Maximum. sliding 


factors were not decreased in any of the dams. In 
the case of O'Shaughnessy Dam, where the valley 
cross section is essentially V-shaped, the minimum 
shear friction factor of safety at the base of the 
central cantilever was actually increased, due to the 
lateral transference of load to the abutments by twist 
action. In this case appreciable proportions of the 





water load were carried by twist action in all parts 
of the lower two-thirds of the dam, including the 
maximum cross section at the centre of the structure, 
as well as the lower cantilevers along the abutment 
slopes. In neither the O’Shaughnessy nor Grand 
Coulee Dam was there any decrease in the minimum 
shear friction factor of safety. 

Cantilever stresses in the regions affected by twist 
action were invariably decreased at the downstream 
face of the dam and increased at the upstream face. 
Maximum effects on cantilever stresses usually 
occurred along the base of the end section at the 
steeper abutment slope ; usually near the foot of the 
slope, but sometimes at the base of the central canti- 
lever in the case of comparatively narrow canyon 
cross sections as at the Boulder Dam. ‘The effect of 
twist action on cantilever stresses at the upstream 
face of the O'Shaughnessy Dam was particularly 
beneficial in the lower part of the structure. Although 
the maximum effects on stress occurred along the 
abutment slopes at elevations approximately one- 
third the height of the dam above the bottom of the 
canyon, the upstream stresses in all parts of the lower 
third of the structure were increased from practically 
zero values to appreciable compressive values, rang- 
ing from 80 lb. to 126 Ib. per square inch. 

The maximum effects of twist action in gravity 
dams, built at V-shaped canyon sites, may sometimes 
be more beneficial than detrimental, as in the case of 
the O’Shaughnessy Dam. However, in most cases 
the increased danger of sliding along the upper parts 
of the abutment slopes, together with the undesirable 
development of horizontal tension stresses and accom- 
panying cracking along the upstream face at the abut- 
ments, will be more important than the slight bene- 
ficial effects secured in the central sections. This 
will be particularly true in the case of U-shaped 
canyon profiles with relatively steep side walls. 
Furthermore, twist action causes the development of 
horizontal tension stresses at the downstream face, 
at points of convex deflection curvature in the hori- 
zontal elements, as previously mentioned in referring 
to the Grand Coulee model tests. Such stresses, 
although less dangerous than tension stresses at tho 
upstream face, are undesirable, inasmuch as they, 
too, may cause cracking of the concrete. Cracks 
due to twist action have been observed in a few large 
gravity dams. 


RELIEVING Twist ACTION. 

Thus far, no provisions for relieving twist action 
have been made in the construction of straight 
gravity dams, so far as the writer knows. The sliding, 
transverse joint provided in the central portion of 
Morris Dam, at the location of a geologic fault in the 
foundation, has some effect in reducing twist action, 
particularly on the right abutment slope near which 
the joint is situated. However, the joint was pro- 
vided primarily for the purpose of permitting re- 
adjustments along the fault line during future 
earth movements rather than for any effect it may 
have on twist action. 

Theoretically, twist effects may sometimes be kept 
within permissible limits by leaving the construction 
joints ungrouted, or by grouting under partial 
reservoir load, so that some readjustment of deflec- 
tions can take place at the joints before the structure 
is made monolithic. Practically, however, such 
procedure can seldom be recommended. Leaving the 
joints ungrouted is not desirable, inasmuch as leak- 
age around the seals at the upstream face of the dam 
may follow the joints to the downstream face, and 
cause unsightly appearances, or even spalling of the 
concrete, due to freezing and thawing, if the dam is 
situated in a region of severe winter climate. Further- 
more, twist effects in ungrouted structures may some- 
times be approximately as great as in grouted 
structures, if the reservoir load is applied before the 
setting heat is thoroughly dissipated. The genera- 
tion of chemical heat during the curing of the concrete 
may completely close the joints, or even develop 
horizontal compressive stresses, so that loads may be 
carried downward to the foundation by torsion in 
vertical planes and horizontally to the abutments by 
beam action, as well as horizontally to the abutments 
by twist and shear and vertically to the foundations 
by cantilever bending and shear. 

Probably the best way to relieve twist action, in 
cases where trial-load analyses show such effects to be 
definitely detrimental and of undesirable magnitude, 
is to provide one or more open transverse slots in the 
abutment sections of the dam. Such slots constitute 
definite barriers to the horizontal extension of beam 
and twist action, inasmuch as they eliminate hori- 
zontal stress transference as well as permitting 
readjustments of the unequal cantilever deflections 
on the two sides of the slots. Of course, they must be 
closed by some special type of slab construction at 
the upstream face, capable of sliding adjustment at 
one or both seats during the application of the 
reservoir load. They may also need to be braced at 
isolated points within the slots to prevent settling 
of the abutment cantilevers toward the central section 
of the dam. 

In the construction of the Grand Coulee Dam, 
Central Washington, where twist effects are important, 
the Bureau of Reclamation is considering the pro- 
vision of three open slots in each abutment section. 
While the exact positions of the slots have not been 
determined thus far, it is probable that one slot will 
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be placed near the foot of each abutment slope, and 
two slots at approximately equal intervals along the 
end profiles above. The slots will probably be about 
5ft. wide. The possibility of filling them with sand, 
temporarily, to prevent the end sections from settling 
toward the river, is being considered. The sand filling 
would permit the readjustment of cantilever deflec- 
tions during the application of the reservoir load, 
after which it could be sluiced out and the slots 
permanently closed with concrete or fitted with 
adequate cross bracing, as may be found advisable 
later. While the proposed designs have not been 
developed in detail, it is believed that such pro- 
visions would adequately relieve the twist action. 
Theoretically, it may sometimes be possible to save 
concrete by reducing the thickness of the cross section 
slightly at points near the lower ends of the abut- 
ment slopes where twist action is beneficial. Prac- 





tically, however, it is usually desirable to keep the 


slopes of the faces constant throughout the length of 
the dam. In any case, it is believed to be advisable 
to analyse twist eflects in designing important gravity 
dams so that adequate provisions may be made to 
prevent the sliding which may be indicated along the 
abutment slopes and the undesirable cracking which 
may be indicated by the tension stresses resulting 
from twist action. 

The preparation of these articles has been based 
on work done under the writer’s direction in the 
Denver office of the Bureau of Reclamation. Bureau 
of Reclamation dams are designed under the general 
direction of J. L. Savage, Chief Designing Engineer. 
All engineering and construction activities are under 
the general supervision of R. F. Walter, Chief Engi- 
neer, with headquarters at Denver, Colorado, and all 
activities of the Bureau are under the supervision of 
John C. Page, Commissioner, with headquarters at 
Washington, D.C. 
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THe MANUFACTURE OF CURVED MIRRORS. 


JARSONS had always a liking for optical work. No 
doubt it was an inheritance from his father, the 
Karl of Rosse, whose great 6ft. telescope at Birr I 
have already referred to. About 1886 he became 
interested in searchlight reflectors, and realised that 
these should be figured to a parabolic form if the 
highest efficiency was to be attained. At that time 
only spherical mirrors were made in England for 
searchlight work, and with these the production of a 
parallel beam of light was theoretically impossible, 
on account of aberration. In France the Mangin 
mirror had been developed, which was in many ways 
an improvement, though far from perfect. The 
reflecting surface was still spherical, but the glass of 
the mirror was made thicker at the circumference 
than at the centre. This had the effect of correcting 
the spherical aberration, but the mirrors were heavy, 
liable to be fractured by the heat of the arc, and were 
also expensive. Somewhere about the same time the 
Schuckert firm in Germany succeeded in producing 
the desired parabolic form by grinding, but it occurred 
to Parsons that the cheapest and most practical 
method would be to bend a sheet of plate glass to 
parabolic form. He therefore devised a process of 
bending the glass when hot in an accurately figured 
cast iron mould, and his original methods are used 
to-day with very little alteration. 

When Parsons commenced making searchlight 
reflectors, the standard sizes in use by the Admiralty 
were 20in. and 24in. diameter, with focal lengths of 
l6in. and 17}in. He was able by means of his 
process to produce such mirrors of the necessary 
optical accuracy at less than half the cost of the 
Mangin and Schuckert mirrors. At first he carried 
on this work in a stable at Park House, Gateshead, 
but when he founded the Heaton Works in 1889 it 
was transferred there. The first mirror shop was & 
wooden house, 20ft. by 40ft. in size, with one 4ft. gas 
furnace and one polishing machine. The building had 
a tarred roof, and it is a mystery that it was never 
burnt down. I think it was uninsured, as it was 
practically uninsurable. It was soon enlarged to three 
times the size, and in 1905 new buildings were erected, 
which have since been extended several times. During 
the war, production greatly increased, the demand 
being mostly for mirrors from 12in. to 60in. diameter, 
and at the present time, although under peace con- 
ditions, the output amounts to several hundred 
mirrors per mortth for searchlights and other purposes. 
Parabolic mirrors have been made up to 220 cm. 
diameter, with a focal length of 100 cm. These are 
probably the largest of their kind in the world, and 
their accuracy is such that the focal lengths of the 
various zones do not differ by more than a very few 
millimetres. The reflecting surface consists of pure 
silver deposited chemically on the back of the glass. 
This is strengthened by a layer of electrolytically 
deposited copper, and further protection is given by a 
coat of special heat-resisting paint. For military and 
naval purposes the back of the mirror is often covered 
by a closely applied layer of sheet lead, held in place 
by wire netting strained over it. Such mirrors are 
particularly resistant to damage by oil fumes or 
noxious gases, and will still remain serviceable even 
after being pierced by a rifle bullet. 

Mirrors with double curvature, the vertical section 
being parabolic and the horizontal section hyperbolic, 
were made by Parsons in very early days. These 
produce a flat diverging beam of light, and were first 
used by vessels navigating the Suez Canal to light up 
the buoys on each side of the fairway. They were 
20in. diameter with a focal length of 10}in., and gave 
a flat beam with a divergence of 12 deg. By their use 
the necessity for the employment of a diverging lens 
was obviated. Subsequently, these double curvature 

* Second Parsons Memorial- Lecture, Inst. of Electrical 
Engineers, Nov. 25th. 
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mirrors were made in two halves, hinged together 
so that either a single beam of 12 deg. divergence 
could be obtained, or two beams of 6 deg. divergence, 
separated by a dark space. The object of this type of 
mirror was to avoid dazzling the pilot of an oncoming 
vessel, while maintaining the light on the buoys at 
the side of the canal. 

In another type of double-curvature mirror devised 
by Parsons, the vertical section is parabolic and the 
horizontal section elliptical. Mirrors of this kind 
project a beam which first converges to a vertical 
line, and subsequently diverges. They have been 
supplied in large quantities for military searchlights, 
as the beam can be made to pass through a narrow 
loop hole and diverge beyond it. The searchlight 
may be thus almost completely protected from injury 
by rifle fire. Time does not permit me to describe the 
many other types of reflectors made at Heaton for 
use in connection with cinematography, the lighting 
of aerodromes, lighthouses, &c. 


OpTicaL GLASS AND TELESCOPES. 


Another result of Parsons’ interest in optical work 
was his acquisition and reorganisation of a factory 
for the manufacture of optical glass. Before the war 
there was only one works in this country making 
optical glass, most of our requirements being pur- 
chased abroad. When war broke out the situation 
was serious, and to render the nation independent 
of foreign supplies the Government made arrange- 
ments for the establishment of an optical glass works 
near Derby. After the war was over and the post-war 
slump had begun, it seemed probable that the optical 
glass works would be shut down, and a valuable asset 
thus lost to the country. Parsons therefore 
stepped into the breach, and after some negotiations 
he purchased the whole factory in 1921. 

He at once set about improving the processes of 
manufacture. The old method was to melt the glass 
in a pot, and much glass was lost by the breakage of 
the pots. Moreover, when this did not happen, 
wastage was caused by the practice of allowing the 
glass to cool in the pot, and it was broken into pieces 
which afterwards had to be moulded. Parsons intro- 
duced new and better methods of heating the pots 
so as to avoid breakage, and also improved the 
method of stirring the molten glass. Furthermore, 
instead of allowing the melt to cool in the pot, he 
caused it to be run into a mould and taken direct to 
the annealing furnace, to which again he made many 
improvements. It was thus possible for him to make 
perfect discs of optical glass up to 7zin. diameter 
and 7in. thick, and to produce them in glasses having 
various properties. There were, indeed, about 100 
different kinds of glass made at Derby. By his public 
spirited action Parsons saved the factory and con- 
tributed greatly to the reputation which English 
optical glass now enjoys, but he made no money by it. 
It is said, indeed, that this enterprise cost him 
£60,000, and after his death the factory was taken 
over by Messrs. Chance Brothers, of Birmingham. 

Parsons was equally enterprising, but more 
fortunate, in his acquisition of the optical works of 
Sir Howard Grubb in 1925. These works, which 
had been moved from Dublin to St. Albans during the 
war, were threatened with closure. Parsons acquired 
them and formed a new firm entitled Sir Howard 
Grubb, Parsons and Co. to continue their activities. 
This he established in new buildings at Walker Gate, 
close to the Heaton Works, to which it is now 
affiliated. Here the manufacture of large astro- 
nomical telescopes and other apparatus for which Sir 
Howard Grubb’s works had been famous is carried 
on with the greatest success. The proximity of the 
Heaton Works is a great advantage, as the heavy 
machine work required in the construction of large 
telescopes can be carried out in them. Some very 





important telescopes have been built at Walker Gate, 
the largest being an instrument with a diameter of 


74in., recently erected at Toronto. This is at present 
the largest telescope in the British Empire and the 
largest but one in the world, though another of the 
same diameter is now being built by Sir Howard 
Grubb, Parsons and Co. for Pretoria. 

Another of Parsons’ enterprises in connection with 
optical matters was the acquisition, in 1921, of a con- 
trolling interest in the firm of Ross, Ltd., of Clapham 
Common. Messrs. Ross, as is well known, are impor- 
tant makers of binoculars and other small optical 
apparatus of the highest class, and the requirements of 
this business undoubtedly influenced Parsons in his 
decision to take over the optical glass works at Derby. 
as already mentioned. 


EXPERIMENTS ON THE MANUFACTURE OF DIAMONDS. 


The question of the origin of diamonds always had 
a fascination for Parsons, and it was probably about 
1886 that he made his first experiments with a view 
to making diamonds artificially. His plan then was 
to try and melt carbon under a very high pressure, 
by means of an electric arc in conjunction with a 
hydraulic press. He also tried crystallising carbon by 
the solidification of molten iron, but the results of his 
experiments were negative. 

He returned to the problem about 1906 and put up 
a special building in the Heaton Works to house a 
2500-ton hydraulic press and a storage battery capable 
of giving 50,000 amperes. Great precautions were 
taken against accident, and nobody was ever hurt. 
As a measure of safety the part of the building con- 
taining the press was separated from the remainder 
by a partition with an iron door, and the roof was 
made very light so as not to confine an explosion. 
On one occasion I heard a loud bang and saw a column 
of smoke and débris. I called one or two men and 
went to the press house and found Parsons standing 
calmly outside and surveying the wreckage, which 
was largely confined to the roof. He was very 
indignant that we should have left our work to come 
to his assistance. 

Most of his experiments in melting carbon were 
carried out at pressures from 30 to 50 tons per square 
inch, but in some instances 75 tons per square inch 
was reached. Currents up to 50,000 amperes were 
normally employed, although 80,000 amperes were 
sometimes obtained by short circuiting. 

However, as the result of several hundreds of 
experiments designed to melt or vaporise carbon under 
peessure, there was never more than a suspicion of 
crystallised carbon in the residue, and even so it was 
almost certainly not pure carbon, but some form of 
carbide. Parsons also installed an air pump and 
carried out experiments under vacuum, but with no 
better result. The same has to be said of a series of 
experiments in which a rifle bullet was fired through 
the vaporised carbon of an arc into a hole in a block 
of steel. By this means he could apply a momentary 
pressure of some 2000 tons per square inch on carbon 
initially near its melting point and raised greatly in 
temperature by adiabatic compression. 

Parsons spent something like £20,000 on these and 
other experiments in the manufacture of diamonds, 
and he once remarked to me : “‘ We have now made a 
bit of money and deserve to have some fun.”” Unknown 
to him, the late Sir Richard Threlfall, F.R.S., was also 
experimenting on the same subject. Threlfall met 
Parsons one day, and after telling him of his work 
said: ‘‘ Parsons, I do not mind telling you that my 
diamonds are graphite.” ‘‘So are mine,” replied 
Parsons. Moissan, the great French chemist, had 
also been trying to make diamonds, and the general 
belief now is that he was equally unsuccessful. 

During the experiments on the production of 
diamonds by means of high pressure it was observed 
that in many instances considerable volumetric 
compressions of liquids were obtained and as the 
apparatus, with its 2500-ton press, seemed very 
suitable, it was decided to make measurements of 
the compressibility of liquids at higher pressures than 
had previously been attempted. Many previous 
investigators had made tests of compressibility, 
notably Amagat, who determined the coefficients of 
compressibility of water and ether up to 3000 
atmospheres. Parsons determined to extend the 
range, and secure data up to about 40 tons per square 
inch, or double the pressure reached by Amagat. 
The work was commenced about 1908 and continued 
for three years. 

The principal part of the apparatus was a steel 
mould of 12in. external diameter, with a 4in. hole in 
which the plunger worked. The metal was 40-ton 
gun steel, and though higher pressures might have 
been obtained by the use of special] steel, this was not 
considered worth while. The compression of the 
plunger and packing, and the expansion of the mould 
were determined by first making tests with 2000 c.c. 
of water in the mould, and then with 1000 c.c. and 
a steel cylinder of equal volume. The effect of fric- 
tion-was eliminated by taking readings with rising and 
falling pressures. A pressure of 6000 atmospheres or 
nearly 40 tons per square inch reduced the volume of 
2000 c.c. of water at 18 deg. Cent. to 1700 c.c. Nearly 
the same reduction of volume was obtained with 
heavy cylinder oil, having a density of 0:89 at 
20 deg. Cent. 

The volume after the release of the pressure was 
compared with the initial volume, and was found to be 
slightly less, although there were no signs of any 





leakage. The reduction of volume could be accounted 
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for by the fall of temperature due to the adiabatic 
expansion of the liquid. By the use of an accumulator 
the pressure could be put on and released rapidly, and 
by quickly removing the ram head it was possible 
to insert a sensitive thermometer immediately after 
the release of the pressure. All attempts to determine 
the temperature under high pressure by electrical 
means were unsatisfactory. Using the thermometer 
method it was found that when water having a 
volume of 870 c.c. at 40 deg. Cent. under a pressure 
of 4550 atmospheres was allowed to expand adia- 
batically to atmospheric pressure its volume increased 
to 1000 ¢.e. and its temperature fell simultaneously 
to 27 deg. Cent. The increase of volume was thus 
130 c.c. and the fall of temperature 13 deg. Cent. 
As the external work done can only account for part 
of the drop in temperature, the disappearance of 
energy is equivalent to the work that would be done 
by the expansion of the water against an internal 
tensional force averaging 2150 atmospheres. Similar 
experiments were carried out with ether and paraffin 
oil. 


EXPERIMENTS WITH FLYING MACHINES. 


In 1893 Parsons was experimenting with a model 
steam engine, the cylinder of which was placed inside 
the boiler to prevent condensation. The results 
seemed so good that he made an engine and attached 
it to a helicopter, to see whether the engine could 
lift itself into the air. The machine, which is shown 
in Fig. 9, proved able to lift itself several yards off 
the ground. The boiler, which was 3}in. diameter, 
l4in. long, and only from 0-01 to 0-015in. thick, was 
turned from a steel bar. The turning of it nearly 
drove the foreman turner wild, as our lathes were not 
suitable for such a job. The cylinder, which was 
single-acting with a bore of 1}in. and a stroke of 2in., 
was machined in a similar way. It was provided 
with a piston valve jin. diameter which cut off steam 
at three-quarter stroke, and was arranged inside the 
boiler. The total weight of the engine was 1} lb., 
including 30z. of spirits of wine. The latter was 
evaporated in the boiler, and after passing through 
the engine was burnt under the boiler. Under these 
conditions evaporation took place with great rapidity, 
a rate equivalent to 120 lb. per square foot per hour 
being obtained. At 1200 r.p.m. the engine developed 





organ pipe than with that of a telephone receiver. 
The essential feature of his idea was to form the sound 
by causing the needle of the gramophone to operate a 
valve which should control the emission of the air in 
exact accordance with the grooves of the record. 
The valve would thus be the mechanical equivalent 
of the vocal chords in the human throat. Something 
of the same kind had been proposed by Edison in 
1877, and other inventors had suggested the use of 
air relays, but so far as is known, no practical instru- 
ment on this principle had been produced. 

Parsons commenced by making careful experiments 








FiG. 10—STEAM-DRIVEN FLYING MACHINE 


on the flow of air through small orifices, and dis- 
covered, amongst other things, that for openings of 
less than 0-00lin. the viscosity of the air altered the 
characteristics of the flow. He saw the necessity of 
having a very light valve with a large lip area and a 
small movement, in order to reduce the acceleration 
forces to the minimum. In this connection it may 
be mentioned that the acceleration force on the 
needle of a gramophone playing loud music, having a 
sound wave frequenting of 500 per second, is about forty 





through gauze and cotton wool before passing to the 
valve. The latter was mounted rotationally on a pair 
of torsion springs in such @ manner as to move in a 
direction substantially normal to its seating. It was 
operated indirectly from a similarly mounted member 
which carried the gramophone needle, the connection 
between the two being a piece of wire passing loosely 
through holes in each. The wire was surrounded by 
a viscous liquid, consisting generally of bicycle tire 
cement and oil, which served to eliminate the scratch- 
ing noises that were liable to occur with the records of 
that time. A spring, controlled by a piston in a 
cylinder, connected to the wind box, enabled the 
closeness of the valve to its seat to be adjusted. 
This adjustment was important, as it was essential 
that, even with the loudest notes, the valve should 
not touch the seat, for otherwise ‘‘ blasting ’’ occurred. 

The valve, complete with its box, was mounted 
on a right-angled T piece at the end of a tapered 
tubular arm which was pivoted to the horn. A 
balance weight was provided to reduce the pressure 
of the needle on the record. The T piece gave a sharp 
right-angled turn to the sound path, and this aided 
by an adjustable hollow plunger, filled with cotton 
wool, acted as an additional scratch filter and sup- 
pressed unpleasant harmonies. 

Such a valve, made thirty-five years ago, repro- 
duced sound with a volume and quality which have 
only recently been equalled by wireless loud-speakers 
and electric gramophones. Parsons often used to 
operate an Auxetophone on the terrace at Hollyn 
Hall, and it could be heard all over the village half 
a mile away. I, myself, also used to play one through 
the side door of my house, and the attraction was so 
great that on one occasion the police had to clear the 
crowd away. 

When patents were applied for, in 1903, it was 
discovered that the late Horace Short had already 
patented a valve working on a similar principle. 
Parsons purchased Short’s patents and engaged Short, 
who was a wonderful mechanic, to develop the 
Auxetophone at Heaton Works. After a time the 
patent for the use of the valve on a gramophone was 
sold to His Master’s Voice Company, and the next 
object was to apply it to the amplification of the 
sound of musical instruments. This aim was success- 
fully achieved in the case of the ’cello and the double- 
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FiG. 9—STEAM- DRIVEN CARRIAGE 


+ H.P. The boiler pressure was about 50 lb. per 
square inch, but there was no pressure gauge. No 
very high pressure could be used, as some parts were 
soft soldered and others brazed. It may be men- 
tioned that soft-soldered joints will stand up to the 
temperature of steam at 70 lb. per square inch, and 
probably with spirits of wine would stand a higher 
pressure. 

After the success of the first experiments the 
machine was rebuilt as a monoplane with a framework 
of cane and a tail. The wings had a span of ILIft., 
the total supporting area was 2% square feet, and the 
total weight 33 lb. The machine flew about 80 yards 
and rose to a height of about 20ft. It is a great pity 
that there is no photograph of it standing, and 
nothing is now known about the details of its con- 
struction. As it had no landing carriage, repairs were 
always necessary after a flight. 

The same engine was afterwards fitted into a 
carriage with wire wheels, called “‘The Spider,” 
which ran about the lawn at a great rate. A photo- 
graph of “The Spider,” is shown in Fig. 10. A 
smaller machine of the same kind used to run about 
the library, spitting out burning spirits of wine as it 
went. I can well remember Parsons and his children 
running after it and stamping out the flames on the 
carpet. The furniture also suffered from these 
experiments. 


THE AUXETOPHONE. 


About the year 1902 when phonographs and gramo- 
phones were becoming popular, Parsons realised that 
their reproduction of sound was far from satisfactory. 
‘The reason for this was seen to be that the diaphragms 
and sound-boxes were imposing their own charac- 
teristics on the sound waves, and thus causing indis- 
tinctness and distortion of the voice or music repro- 
duced. He therefore decided to make a reproducer 
worked by compressed air, known later as the 
Auxetophone, by which the sound waves should be 
generated more in accordance with the action of an 


“THE SPIDER" 





times the weight of the needle, and the amplitude of 
its motion is only about 0-003in. 

Although this was a period of intense development 
of the turbine and turbo-machinery in general, 
Parsons began to devote most of his leisure to the new 
problem he had set himself to solve, often working 
until the small hours of the morning in his private 
workshop at Hollyn Hall, near Newcastle, where he 
lived. At first the models were crude, made from 
tobacco tins, watch springs, pieces of bone, india- 
rubber bands, and indeed anything at hand that could 
be made to serve. Sealing wax was largely used in 
their construction, for Parsons had a great belief in 
this substance for experimental work, and could do 
wonders with it. Later he procured a complete set of 
watchmaker’s tools, and, being an excellent workman, 
he produced valves of which any instrument maker 
might have been proud. Valves of the grid-iron, slide- 
valve, and piston type were all tried and rejected, as 
they were found liable to stick from particles of dust, 
even when the air was filtered. Furthermore, if fitted 
loosely enough to give free motion, the leakage was 
so great that the air discharged was no longer pro- 
portional to the movement of the valve, and the 
quality of the sound was therefore impaired. Parsons, 
it should be said, possessed an excellent ear for 
music, which was a great help to him in these investi- 
gations. As a young man he played the violin well, 
although in later years he never played this or any 
other instrument. 

The type of valve finally adopted is shown in 
Fig. 11. The moving part was a flat comb of mag- 
nalium, the tongues of which were arranged each to 
cover, with a very small overlap, a corresponding 
number of rectangular openings in the metal seating. 
The dimensions of the valve were only fin. by jin., 
but the length of lip was as much as 13in. Air at a 
pressure of about 2 lb. per square inch was supplied 
by a pump having a capacity of about 5 cubic feet per 
minute. The pump delivered the air through a 
flexible tube to the wind box, where it was filtered 


Fic. 11—-VALVE FOR 





** AUXETOPHONE’’ SOUND REPRODUCER 


bass fiddle, but the apparatus was too cumbersome 
for its convenient use with an ordinary violin. 


PARSONS AND THE BORE-HOLE. 


In his presidential address to the Engineering 
Section of the British Association at the Cambridge 
meeting of 1904 Parsons made the suggestion that 
very valuable geological and mineralogical information 
might be obtained from a very deep hole in the earth. 
The deepest mine descends for about a mile, but 
Parsons proposed to go to a depth of 12 miles. He 
estimated the cost at £5,000,000 and thought that 
the work would require eighty-five years for its com- 
pletion. A temperature of about 272 deg. Fah. would 
probably be encountered, and cooling would have to 
be effected by refrigerating machinery. Air locks 
would also have to be provided at every two or three 
miles down the shaft, as at this depth the atmosphere 
pressure would be approximately doubled. He had 
considered the whole question in detail and indicated 
fully the methods by which the work could be carried 
out. He pointed out, however, that under existing 
laws the explorer would have no rights or monopolies 
over any minerals except such as lay beneath the 
land he might possess at the surface, and it was also 
doubtful whether he could obtain any patent of sub- 
stantial value for his methods of boring to great 
depths. There was the further drawback that any 
patent would have expired long before the hole was 
completed. He might have added that everyone 
connected with the commencement of the enterprise 
would also have expired before that time. For these 
and other reasons there is little temptation for anyone 
to finance such a project. Parsons again referred to 
the idea in his presidential address to the British 
Association at Bournemouth in 1919. 


EXPERIMENTS ON SILENCING GUNS. 


Parsons made many experiments with the object of 
devising means of reducing the noise when a gun is 
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fired. In connection with this work he fitted an 
expansion chamber, which had a hole for the bullet 
to pass through to the muzzle of a rook rifle. This 
was very effective in reducing the noise of the explo- 
sion, but for some reason he did not carry the matter 
further. 


CONCLUSION. 


In this brief review I have endeavoured to give, 
however imperfectly, some idea of the less well- 
known activities of one who was probably the 
greatest engineer of our time. The outstanding work 
of his life was, of course, the development of the steam 
turbine and the high-speed electric generator, and his 
remarkable achievements in this connection must 
always remain his principal claim to fame. But in 
spite of the stress of this work and its enormous 





demands on his energy, he found time and oppor- 
tunity to apply his mind to many problems of a 
widely different nature, and in all of them he showed 
the same genius, courage, and skill. 

Furthermore, it was not only in engineering and 
scientific work that he shone. He was an all-round 
man and a thorough sportsman. At Cambridge he 
pulled a good oar and in his younger days he followed 
the hounds. He was a first-class shot and an accom- 
plished fisherman. I have most pleasant recollections 
of days spent with him on Sweethope Loughs, in 
Northumberland, when I rowed the boat and he 
lured the wily trout. He often wanted me to try 
my hand, but I am no fisherman, and certainly had 
not his wonderful knack of dropping the fly right on 
to the nose of a trout, and terminating the career of 
the latter in the fish basket. 
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SWIMMING PooL. 


a“ has already been mentioned in previous articles, 
£1 the central feature of the exhibition space is the 
swimming pool, which is unique in many respects, 
the most obvious of them being the quickness with 
which it can be obliterated or masked. 


GENERAL DESCRIPTION. 


It consists of a large reinforced concrete tank, 
200ft. long by 100ft. wide, extending in depth from 
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per square foot, but it would then be necessary to 
remove the water underneath or employ divers. 


Tue REINFORCED CONCRETE TANK. 


The tank was designed as a separate unit indepen- 
dent of the surrounding structure. Its bottom rests 
on excavated ground, and one-third of its length is 
at a lower level in order to give greater depth above 
the platform for high diving. In the bottom slab 
are formed six wells to carry the hydraulic cylinders 
and rams, two for each platform section, and also 
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FiG. 56—GENERAL SECTION OF SWIMMING POOL 


below ground level in the basement up to the main 
floor level. In this tank are three separate and inde- 
pendent platforms, which can be raised or lowered 
through the water to form a floor 5ft. above or at 
main floor level or a false bottom to the swimming 
pool. Except for a small working clearance between 
the platform sections and between them and the sides 





Fic. 57—LOWERING RAM CYLINDER 


of the tank, the platforms occupy the whole area of 
the pool. Thus within a very short space of time the 
false bottom can be brought up flush with the main 
floor, the small gaps along the edges sealed and be 
ready to receive its portion of an exhibition not 
exceeding 2 cwt. per square foot. As will be described 
later, this floor can be strengthened to carry 6 cwt. 





twelve pits to receive the four stilts attached to each 
platform. These will be described later. 

To take the reaction from the head of the ram 
cylinder which is bolted down to the bottom slab, 
distributory beams of reinforced concrete are formed 
in the underside of the slab. 

The sides of the pool are designed as cantilevers 
to withstand the horizontal pressure from the water, 
the top edge being kept clear of the surrounding main 
floor to allow for movement, and the gap sealed with 
a bitumen plug to form a water seal. To take the 
large bending movement caused by a 20ft. head of 





water, the portion of the wall below the underside 
of the platform is gradually thickened up to where 
it joins the concrete bottom slab. 

On the floor of the pool and on top of the asphalt 
are formed tapered concrete piers. On top are fixed 
the shoes to take the temporary box section stanchions 
used to help support the platform at main floor level 
when it has to carry a load of 6 ewt. per foot. 

These concrete piers are reinforced with bars which 
pass through the asphalt below into the body of the 
reinforced concrete bottom. 

The whole of the details for the reinforced concrete 
work of the tank were prepared by L. G. Mouchel 
and Partners, Ltd., who, as has already been men- 
tioned, prepared the details for the main reinforced 
concrete structures. 

Along the two sides of the pool have been put six 
bulkhead doors manufactured by 8S. W. Farmer and 
Son, Ltd., four single and two double, to enable 
access to be obtained when the pool is empty and the 
platforms are either up or down. 

Just below the scum channel porthole lights, manu- 
factured by B.T.H., have been let flush into the 
concrete wall to give under-water lighting effects. 
In order to form a satisfactory seal around the bulk- 
head doors and port-hole lights, a skirt of lead flash- 
ing was fixed and sealed on to the frames. The first 
layer of asphalt was then brought up to the edge of 
the frame, the lead skirt laid back against it, and the 
second layer of asphalt brought along and over it, 
and the rendering carried over that. As a finish and 
a final seal, the rendered surfaces are being treated 
with a coloured cement paint by Hardment Products. 

To render the pool water-tight, the whole of the 
inside has been covered with Ragusa asphalt in two 
layers, jin. thick on the sides and bottom, and the 
whole covered with lin. cement rendering keyed to it. 
The sides and bottom of the stilt pits were asphalted, 
but not rendered, and the wells for the ram cylinders 
were left plain concrete, as the top of the well was 
sealed with the head of the cylinder into which the 
asphalt was tucked. The moving platform and operat- 
ing mechanism are illustrated in the group of views 
on page 708. The parts are alphabetically labelled and 
referred to in the following description. 


PLATFORM SECTIONS. 


Each section of the platform consists of two parts 
—the understructure of main supporting plate 
girders and their bracing, and a superstructure of 
rigid steel joists and floor plates. The understructure 
consists of a heavy steel plate girder main under- 
frame fully braced and rigid. From this structure 
is carried the superstructure consisting of jin. thick 
floor plates which are riveted to 16in. rigid steel 
joists 65ft. long, spaced 3ft. centres. Riveted at 
right angles to the underside of these joists are four 
similar joists spaced at 7ft. and 28ft. each side of 
the centre line. On the top of the floor plates is 
welded a steel mesh fabric Q to form a key for the 
granolithic. The granolithic which forms the finished 
floor is 1}in. thick, and when in position at the ground 
floor has the same appearance as the rest of the 
exhibition floor. In the case of the two tilting 
platforms one end of the superstructure rests on a 
series of bearings forming a hinge. 


Marin Lirtrnc RaMs AND CYLINDERS. 


Two rams, each 28in. in diameter, are employed 
for raising each section. The purpose of these rams 
A is to raise or lower each section as a whole to the 
required levels. These rams operate in hydraulic 


cylinders of special design. 
hydraulic 


main in 


The cylinders are situated 




















FIG. 58—STRAINING AND FILTERING PLANT 
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S.—Stilt rack and pinion. 


\.--Main lifting rams. ki. Platform lifting rams. k.—-Walking pipes. N. Level indicator. 

B.—Stilts. F.—-Synchronising shaft. L.— Edging plates. P.--Water-tight sleeve. T.—Tilting toggle. 

( Indicator ram. G.—Protection apron. M.—Temporary struts in position. ().—-Platform floor. U.--Water-tight door signal. 
D. D*'.—Stilt chocks. H.—-Chock operating rams. M'._-Temporary struts stowed. 4. Guide rollers. V.—Control valves. 





reinforced concrete wells, the flange of the cylinder 
which rests on the top edge of the well in the bottom 
of the pool forming the water-tight joint. Semi- 
steel ramheads having spherical bearings are securely 
bolted to the understructure of each section and 
transmit the weight of the section to the tops of the 
two rams. 


MAIN SUPPORTING COLUMNS OR STILTS. 


The rams are only used to lower or raise the 
sections, and means had to be provided to form 
permanent supports to carry the weight of the plat- 
form and its loading in any required position. 
Attached to the underside of each section, therefore, 
are four large stilts or columns B, which deseend into 
pits formed in the bottom of the pool. 

Each stilt is a steel column of composite section 
consisting of three rolled steel joists, the webs of two 
of these joists being welded to the flanges of the 
centre one. On two opposite faces of each stilt are 
arranged cast steel brackets fixed at heights corre- 
sponding to the various levels required and situated 
at the bottom of the pool are pairs of ‘‘ chocks ”’ 
for each stilt B carried by bearings fixed to the pool 
floor. These ‘‘chocks” are geared together and 
operated by hydraulic rams H, and can be thrown 

out of action” D1 or brought “into action’? D 
to engage with any set of brackets on the stilts, 
thus transferring the load from the rams to the 
“chocks”’ and hence to the reinforced concrete 





distributing beams in the bottom of the pool, and 
so under these conditions the hydraulic power can 
be turned off the main lifting rams. These four 
columns or stilts are capable of supporting the whole 
weight of the section together with the superficial 
loading on the whole area of 2 cwt. per square 
foot. 

Since only two rams are used to raise or lower 
each section, means were devised to ensure that the 
section would not tilt in the direction of its width 
or length of the pool during movement. To meet 
this problem each stilt is faced on one side at right 
angles to the bracket with a heavy cast steel rack S. 
These racks are in mesh with pinions fixed at the 
bottom of the pool and are keyed in pairs to horizontal 
shafts F, thus connecting the pairs of stilts parallel 
with the sides of the pool. It will therefore be seen 
that any tendency for the section to tilt over its 
width is prevented by these racks, pinions and shafts, 
any unequal loading being taken up by this gear, 
and the sections rise and descend perfectly hori- 
zontally in this direction. 


GUIDES AND GUIDE ROLLERS. 


To counteract any tendency for horizontal move- 
ment in any direction each section is fitted with 
four sets of roller guides R attached to the under- 
structure of each section. These roller guides run 
in channel ways set into the concrete walls in the 
sides of the pool, two rollers operating against the 





flanges of the channel and one roller at right angles 
operating in the channel. 


Trvtina APPARATUS. 


The purpose of the main rams is to raise or lower 
each section as a whole in a vertical direction only. 
The tilting of each of two sections of the platform 
to obtain the gradual deepening from the shallow 
end is accomplished by eight independent secondary 
hydraulic rams and cylinders fixed to the main under- 
structure of the platform E. Tilting is accomplished 
by raising the free superstructure of each section at 
one end above the understructure, which always 
remains horizontal and rests on the ‘‘ choeks.” 
Eight hydraulic cylinders are fixed to the main 
girder of the understructute and the rams act on the 
main beam under the floor joists of the superstructure. 
As pressure is applied to the rams this end of the 
superstructure is lifted until it reaches its maximum 
height. At the other end the platform hinges about 
the bearings under each joist. As the platform rises 
it carries with it the upper ends of eight knee braces 
or toggle joints T, the other ends being attached to 
the lower flange of the main girder. Each brace 
consists of solid drawn steel tube with a knuckle 
joint in the centre. As the platform rises the toggle 
joint straightens out and a lever and counterweight 
attached to the upper portion force the toggle 
joint over the “ dead centre ” until it rests against a 
stop on the web of the plate girder. ‘The super- 
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structure is then lowered slightly until the whole 
weight is taken on the toggle joint which bears 
hard against this stop. The superstructure is now 
mechanically supported by these braces and the 
pressure on the tilting rams can be released. To 
lower the superstructure to the horizontal position 
pressure is applied to the eight tilting rams and the 
superstructure rises a few inches until the toggles 
are nearly straight. Eight releasing rams carried 
from the main girder are then operated and push the 
knees of each brace to break the toggle, when the 
superstructure can be lowered to rest again on the 


PLAN 
Shallow End of Pool 


STRAINING, 


understructure. The hydraulic walking pipes K 
which feed the tilting cylinders are hinged to allow 
for the vertical movement of the section. 

SCREEN AND Gap EpGInG PLatEs. 

When the deep end is at its lowest position for 
high diving and the other two sections are tilted, a 
rubberised canvas screen G is fitted to close the 
vertical gap between the sections. This is fixed 
to the edge of the centre section and rises and falls 
with it. 

It will be readily understood that with a pool 











FILTERING AND AERATING EQUIPMENT 


and equipment of this size a working clearance had 
to be arranged between the sides of the pool and the 
edges of the sections forming the platform. both at 
floor level and at all positions in the pool, and edging 
plates are therefore arranged for both these conditions. 
The edging plates L are used when the sections 
are below exhibition floor level to form the swimming 
pool. 

ARRANGEMENTS FOR 6 CWT. PER SQUARE Foor 
LOADING. 


It has already been stated that the main stilts are 
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capable of supporting the weight of the platform, 
together with a superficial loading of 2 ewt. per square 
foot. For the heavier loading of 6 cwt. per square 
foot temporary stilts M are provided. When not in 
use they are stored in carriers at the bottom of the 
pool on the side of the conerete piers M1. When 
the heavier load has to be arranged for at the exhibi- 
tion floor level each section is raised above this level, 
the temporary stilts placed in position on the concrete 


iron 
to 


the cast 
bitumen 


and _ inside 
is filled with 
of still water. 


space around the pipes 

sleeve on the pool side 

prevent the accumulation 
Lever Inpreators, &c. 

As it is not possible to see the position of the 

sections from the control room, a system of level 


indicators N is arranged in the control room facing 
the operator. These indicators are operated by 


The success of an installation such as this must 
depend to a great extent upon the accuracy of setting 
out and lining up of the various parts during con- 
struction on site, and it says much for the accuracy 
of the work carried out that on the first occasion the 
platforms were moved from the positions in which 
they had been erected, all guide rollers operating in 
the channels in the sides of the pool were quite free, 
and could be turned by hand in any position through- 








piers M, and the section is then lowered to exhibition 


WARWICK ROAD END OF POOL SECTION A 


rams C attached to the sections, and working in steel 
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floor level. The superstructure rests on the temporary 
stilts, the understructure being carried by the 
system of main stilts and ‘“‘chocks.”” The whole 


load is then taken by the main and temporary 
stilts, the total load on the whole platform being 
5550 tons. 


ContTrot Room AND VALVES. 


The whole of the platform in ail its movements 






































cylinders which pass down into the main stilt pits. 
There are two rams and cylinders to each section 
situated in the two stilts under the same cross girder. 
The raising and lowering of a section fills or dis- 
charges two tanks in the control room behind the 
appropriate indicator N, and the level of the dis- 
placed water is shown by floats in two glass tubes on 
the front of the indicator. These floats show the 
exact position of the platform throughout its move- 







































































out the full travel, although only jin. clearance had 
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been arranged on either side between the rollers and 
their channel paths. 

The whole of the mechanical work in connection 
with the moving platforms was designed and erected 
by Fraser and Chalmers Engineering Works, Ltd., 
Erith, a subsidiary of the General Electric Company, 
Ltd., under the direction of Mr. M. J. Huggett, 
M.I. Mech. E., A.M.I.E.E., working in conjunction 
with and to the approval of the consulting engineer 
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at the side of the pool. The control valves V are 
of special design, of the piston-equilibrium type, 
lever operated. The valves operating the tilting 
gear are mechanically interlocked in such a manner 
that only one sequence of operation can be obtained. 

Pipes from the control room to the operating gear 
in the pool are carried through cast iron sleeves P 
with packed glands on the control room side. The 








two sides of the section and this can readily be adjusted 
and maintained level by regulating valves situated in 
the control room. 

For various purposes water-tight bulkhead doors 
are provided in the sides of the pool, and as these of 
necessity open into the pool, a system of electrical 
indicators U is provided in the control room to show 
whether any of the doors are open. 





In order to enable the swimming pool to function 
in the most up-to-date and hygienic manner possible, 
a plant had to be installed capable of properly carry- 
ing out the three essential stages required to keep the 
pool water clean and pure and alive. These three 
stages are filtration, purification, and aeration. 

The volume of water above the false bottom of the 
pool in which the bathers move is completely circu- 
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lated and treated every four hours. The water below 
the false bottom, which is still and practically isolated 
from the water above, and therefore not likely to be 
contaminated, is circulated, purified, and filtered 
during the night when the pool is not in use. This, 
of course, enabled a smaller plant to be used than 
would be required to treat the whole 2} million gallons 
of water which the whole pool contains. 

The circulation of the water through the plant is 
effected by duplicate electrically operated pumping 
sets, normally working together, and each of 113,000 
gallons per hour capacity. The pumps draw the 
water through a pressure cylinder fitted with a 
removable strainer for the interception of foreign 
substances, such as hair, lint, pieces of torn bathing 
caps, &e., shown in the foreground of Fig. 58, 
after which sulphate of alumina and soda are 
added by means of a Venturi controlled reagent- 
proportioning apparatus to effect coagulation of the 
impurities and rectify the sulphate of alumina content 
of the water, the addition of these reagents being 
proportionally controlled according to the flow of 
water through a Venturi tube inserted in the delivery 
main to the purification plant. 

The water is then delivered to four 8ft. diameter by 
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FiG. 63—SECTION AND PLAN OF POOL WALL 


27ft. long horizontal filters, having a total filtration 
area of 896 square feet and passing the hourly flow 
of 226,000 gallons at a filtration speed of 250 gallons 
per square foot per hour, shown in the distance of 
Fig. 58. The filters are of the type adopted widely 
for the purification of supplies distributed by water- 
works authorities in Great Britain and overseas for 
drinking and domestic purposes. A special feature 
of particular interest in the filters is the provision 
made to reduce the rate at which clean water is applied 
at a relatively high velocity for removal of the 
impurities collected on the filter sand. The bed is 
divided into sections with separate wash-water inlet 
valves, underdrain systems and pure water outlets, 
so reducing to a great extent the volume of cleansing 
water which has to be delivered in a unit period of 
time. After filtration the water passes to an enclosed 
type aerator where it is reoxygenated by contact 
with air. 

The final process is disinfection by Chloramine, 
effected by the administration of ammonia and 
chlorine gases to the water as it leaves the aerator. 
Chlorine gas is administered by a Manometer Chlo- 
ronome constructed of metals suitable for handling 
this agent, ammonia gas being applied by an instru- 
ment similar in general characteristics. The control 
panels are fitted with a reducing valve which breaks 
down the pressure of gas to a constant pressure of 
about 10lb. per square inch. The flow of gas is 
controlled by means of a needle valve of diaphragm 
pattern, and is discharged through an orifice fitting 
across which is connected a manometer giving on a 
suitably engraved scale the rate of addition in pounds 
of gas per hour. The measured flow of chlorine gas 
is passed through an acid seal, and from there to an 





injector discharging at the point of application. The 
ammonia gas is injected direct into the filtered water 
main under its own pressure. 

Before sterilisation the water is passed to a tubular 
type calorifier, capable of raising the temperature of 
the water 3 deg. per hour. A suction sweeper operated 
from the filtration plant is also provided for cleaning 
the bottom of the pool when empty. The whole of 
the plant is situated at the shallow end of the pool, 
and was supplied and erected by the Paterson Engi- 
neering Company, Ltd., London, W.C.2. 

(T'o be continued.) 








Recent Developments in High- 
Speed Reciprocating Pumps.* 


By F. H. TOWLER, M.I. Mech. E., and J. M. TOWLER. 


THis paper is concerned primarily with the develop- 
ment of high-speed reciprocating pumps for service with 
self-contained hydraulic presses, riveters, testing machines, 
and a variety of self-contained hydraulic tools. In recent 
years there has been an increasing tendency to discard the 
hydraulic accumulator system in favour of the self-con- 
tained hydraulic press. This has necessitated the evolu- 
tion of a compact high-speed pump in place of the con- 
ventional three-throw pump running at from 60 to 120 
r.p.m., which was much too bulky and expensive to be 
embodied in a self-contained hydraulic unit. 

In view of the fact that they were designing a pump for 
use almost exclusively on self-contained hydraulic presses, 
the authors put aside the idea of making a stepless variable 
delivery pump in favour of the constant delivery, two- 
pressure pump, consisting of a large-capacity low-pressure 
gear pump and a high-pressure pump capable of operating 
satisfactorily at pressures of 5000lb. to 6000 1b. per 
square inch. The advantage of such a pressure as com- 
pared with 1500 1b. per square inch is fairly obvious. 





























2-00 Ib. per sec. 


1-20 Ib. per sec. 
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1-21 Ib. per sec. 


The figures under the drawings represent the discharge of 
water in pounds per second at a head of 14ft. In each case the 
diameter of the bore was 1-375in., and of the valve 1-297in. 
at the throat and 1-200in. at the back, remote from the seat ; 
the seat angle was 38 deg. and the valve lift 0-40in. 


Fic. 1_— Relative Flow Through Valves of Various Shapes. 


The area and weight of the press rams and the size of the 
high-pressure and low-pressure pumps are all reduced to 
one-third. The volume of liquid to be moved at each 
operation of the press is also reduced to one-third and 
therefore it is possible to operate the press at at least 
three times the speed. 

The Three-throw Pump.—tThe conventional three-throw 
pump, with self-acting mushroom type valves, has been 
found to be particularly suitable for high pressures of 
5000 Ib. to 6000 Ib. per square inch. The valves seat metal 
to metal and they are dead tight, irrespective of the pres- 
sure or viscosity of the liquid which is being pumped. 

The first condition for success in designing a high-speed 
pump is the use of short suction and delivery passages. 
This condition is all the more easy to fulfil if the pump is 
intended for a self-contained press, because, provided the 
pump is sufficiently compact, it can be enclosed in the 
frame of the press which may be made to form the suction 
tank of the pump. In this way the suction passage of the 
pump can be reduced to a few inches and the delivery pipe 
from the pump to the press cylinder need not be more 
than 2ft. or 3ft. long. This in itself makes it possible to 
run the pump at much higher speeds without cavitation 
or hammering. It should be noted here that a short 
delivery pipe is essential in order to avoid noise. A long 
delivery pipe acts as a sound box, and it is for this reason 
that the pump should be enclosed in the frame of the 
machine wherever possible. 

Design of Suction Valve.—It is not usually possible to 
provide much head on the suction side of the pump, since 
it would involve long pipes and overhead tanks. Hence 
very little more than atmospheric pressure is available to 
lift the suction valve and force the liquid into the pump 
chamber at the required acceleration, corresponding to 
that of the pump ram. First consideration must therefore 
be given to the shape, size, and weight of the suction valve, 
and the strength of the suction valve spring, in order 
to impede the flow of liquid as little as possible. 

The shape of the valve and of the suction passage are 
of very great importance. A great many experiments 
were made with valves of the same diameter, but of various 
shapes. Some comparative figures obtained from these 
experiments are given in Fig. 1. This information finally 
enabled the authors to perfect the shape of the suction 
valve as shown in Fig. 2. The valve head has a short 
frustum of a cone at 45 deg., forming the seating surface, 
and this is surmounted by a large cone or frustum of a 
cone of more obtuse angle. The angle of the seating 
bisects the angle formed by the inclined adjacent wall of 
the inlet passage on the one side with the head of the valve 
on the opposite side, the purpose being to reduce the 
deflection of the induced stream of liquid. It will be noted 





* Extracts from a paper before the Institution of Mechanical 
Engineers on Friday, December 17th, 1937. 





that the valve with a blunt or obtuse face has a lower 
liquid resistance than a valve with a sharp or conical 
face. The valve with the obtuse face has the further 
advantage that it weighs less and can therefore be moved 
more easily and quickly. 

The strength of the suction valve spring is also of con- 
siderable importance. If the spring is too strong, it will 
cause cavitation, whilst if it is too light, the valve will not 
close sharply at the end of the suction stroke, with the 
result that it may be hammered down on to its seat at the 
commencement of the delivery stroke. A great many 
formulz have been published for calculating the correct 
strength of the valve spring, but most of them are based 
on a “ static’ condition of flow through the valve, and 
do not take account of the fact that the valve is moving 
all the time. Formule of this kind may be sufficiently 
approximate for the calculation of spring loads on a slow- 
speed pump running at 60 r.p.m., but they are quite useless 
for a pump running at 1440 r.p.m., in which the valve 
must open and close, making one complete cycle, within 
one-fiftieth of a second. Under such conditions the accele- 
ration of the valve plays a Jarge part, in addition to the 
shape and surface of the valve and seat, the viscosity of the 
liquid, and the velocity through the orifice in all positions 
of the valve as it opens and closes. It is difficult to adduce 
a simple formula which would take account of all these 
variables and, being manufacturers rather than mathe- 
maticians, the authors have not attempted to do so. They 
have contented themselves with empirical methods for 
arriving at the best spring loads for any particular size 
and speed of pump. 

The First High-speed Pump.—vThe first high-speed 
pump made by the authors had a jin. diameter ram of 
lin. stroke and was driven at 350 r.p.m. With this size 
of ram the pump was suitable for a working pressure of 
1500 Ib. per square inch, and higher pressures were 
attained by reducing the size of the ram. The pump was 
of the three-throw type, the rams being provided with 
“U” type packings and being reciprocated by means 
of excentric shaft and connecting-rods, the crosshead 
being guided in the pump body. The suction valve was 
of conical shape, 60 deg. included angle, with the valve 
stem extending into the pump chamber and guided in a 




















Fic. 2—Suction Valve. 


gunmetal spider. (This pump was made prior to the 
experiments described above, in which it was proved 
that a blunt-nosed valve offered less liquid resistance.) 
The lift of the valve was yin. and the diameter of the 
seat was {in,, which, assuming an orifice coefficient of 
75 per cent., would give a mean orifice velocity of 7ft. per 
second. The spring load was 3 lb. The mean piston speed 
and acceleration were very low, only 58ft. per minute and 
57ft. per second per second respectively. In fact, this 
pump cannot really be called a high-speed pump, and it 
is only referred to here as illustrating the early stages in 
the development of a high-speed pump. 

Life of High-speed Pump Valves.—Here it may be men- 
tioned that, whereas in the conventional slow-speed pump 
the valves usually require reseating at frequent intervals, 
in a high-speed pump of 97 per cent. volumetric efficiency 
the valves will usually last for several years without any 
attention whatever. This is probably due to the fact that, 
in order to attain this high volumetric efficiency, the valves 
have to be very carefully designed, so that they close 
practically on dead centre and are not subject to the 
hammering action which always accompanies low volu- 
metric efficiency. 

Introduction of Ball and Roller Bearings.—It soon 
became apparent that very much higher speeds than 
350 r.p.m. were possible, but it will be appreciated that the 
pump described above could not be speeded up very much 
because the excentric shaft and connecting-rods with 
plain bearings were not suitable for high speeds and 
heavy loads. It was therefore decided to mount the 
excentric shaft on ball bearings and to reciprocate the 
pump rams by means of ball bearings excentrically 
mounted on the shaft, the outer race of the ball bearing 
making contact with the ram end and the return or suction 
stroke of the pump rams being effected by means of 
springs. This involved a novel construction of excentric 
shaft in order to enable ball bearings to be mounted 
directly on a three-throw shaft. 

The new construction of excentric shaft is illustrated in 
Fig. 3, but it should be noted that the ball type suction 
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valves, shown in the illustration, are only put there 
diagrammatically. For a great many reasons the authors 
do not consider ball valves satisfactory as suction valves, 
although they frequently use them for the delivery valves 
of pumps. 

it will be seen that the excentric shaft is in one piece, 
having circular excentrics:integral with the shaft. Between 
the excentrics the shaft is oval shaped and of such a width 
that the ball bearings can be threaded from one excentric 
to the next, until all three bearings are assembled on the 
shaft. In this way the ball bearings are mounted directly 
on the shaft, without the interposition of split bushes or 
other parts which might work loose and allow the inner 
races to creep on the shaft, resulting in wear and certain 
breakdown. The authors attach a great deal of import- 
ance to this ability to mount the inner races of the ball 
bearings solidly on the shaft, making a good press fit. 
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Fic. 3 New Construction of Excentric Shaft. 


If split bushes are interposed between the excentric and 
the inner race of the ball bearing, it is more difficult to 
obtain correct fit. If, on the other hand, the excentric is 
not solid, but is built up in parts or segments, it is equally 
difficult to get correct fit, and there is also the danger of 
distortion of the inner race of the ball bearing. 

This construction of excentric shaft also has the advan- 
tage that the distance between the excentrics can be kept 
very small, so that the span of the shaft between the 
journal bearings is as short as possible. This feature is 
of considerable importance in order to minimise the 
deflection of the excentric shaft. Even a short shaft with 
a total deflection of only 0-002in. at the centre of the span 
may have a deflection at the journal bearings of 0-0Olin. 
perinch. Therefore, in view of the fact that bearing manu- 
facturers usually specify that their bearings, particularly 
roller bearings, should not be subject to malalignment in 
excess of 0-OO0lin. in 1]0Vin., it has been found desirable in 
later constructions to fit self-aligning journal bearings. 

Ram Return Springs and Valve Springs—The use of 
springs to effect the return or suction stroke of the pump 
rams necessarily involved the discarding of hydraulic 
packings, owing to their friction. The rams were accord- 
ingly made with a sufficiently fine working clearance in the 
pump to prevent any appreciable leakage, even at pressures 
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Variable Delivery Three-throw Pump with 
Self-acting Valves. 


Fic. 4 —Stepless 


of 5U00 lb. to 6000 lb. per square inch. For such pressures 
it is necessary that the pump body should be of steel and 
that the clearance between ram and bore should not greatly 
exceed 0-0003in. in order to prevent leakage. Conse- 
“quently, with steel rams working in steel bores, there is 
some danger of seizure. Nevertheless, this construction, 
and indeed these pressures, are common practice in fuel 
injection pumps for oil engines, so that the experience of 
others was available as a guide in this direction. The 
nature and the hardness of the steels used for ram and 
pump body are of some importance and it is desirable to 
use a different steel for the rams to that of the pump body. 

Variable Delivery Three-throw Pump.—Although the 
idea of making a stepless variable delivery pump for 
hydraulic presses was originally discarded, it was later 
found necessary to design such a pump for use on a 
hydraulic broaching machine. A stepless variable delivery 
three-throw pump with self-acting valves is illustrated in 
Fig. 4. In this pump it will be seen that instead of the 
ram ends being in direct contact with the excentric bear- 
ings, a lever is interposed between the pump rams and the 
excentric bearings, the free end of the lever being acted 
upon by springs, which effect the suction stroke. The 
lever turns upon a movable fulcrum roller, so that, if the 
fulerum is moved towards the pump ram, the stroke is 
decreased and vice versd. In other respects the con- 
struction of the pump can be exactly the same as that of a 
constant delivery pump. 

An enlarged section of the suction valve is seen in 
Fig. 5. The guiding of the valve stem in the end of the 
ram has the advantage that it simplifies the construction 
of the pump and reduces the number of parts by removing 
the separate valve guide. On the other hand, it makes it 


all the more essential that the valve spring should be of 

correct proportions, since the load of the spring limits the 

lift of the valve, 7.e., there is no positive limit to the lift. 
The modified construction of shaft, of which an enlarged 





section is shown in Fig. 6, is only applicable to excentrics 
having a comparatively short stroke, not much more than 
fin. A larger stroke with bearings of the same diameter 
would weaken the shaft too much. 

Recent Pumps Running at 1500 r.p.m.—Pumps of the 
latest construction have been made up to jin. stroke in 
size, running at 1440 r.p.m., giving a mean piston speed of 
180ft. per minute, and a piston acceleration of 720ft. per 
sec. per sec. and a mean orifice velocity through the suction 
valve of 20ft. per sec., when using oil as a hydraulic 
medium. Pumps of this type have been made in large 
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FiG. 6 --Enlarged Section of 
Shaft. 


Fic. 5 —Enlarged Section 


of Suction Valve. 


numbers, suitable for pressures up to 3 tons per square 
inch and in various sizes up to 60 H.P., while even larger 
pumps are in the course of construction. 

Amplitude of Pulsutions.—Fig. 7 illustrates the amplitude 
of the pulsations of several high-speed pumps, single- 
throw, two-throw, and three-throw, running at 1500 r.p.m., 
as compared with a slow-speed three-throw pump of the 
same capacity running at 75 r.p.m. It is the amplitude 
of the pulsations in the pump discharge which materially 
affects the movement of the press ram and the curves 
shown in Fig. 7 are on this basis. 

The basis on which the curves are constructed is that a 
pump is coupled to a hydraulic ram of suitable size and 
the shaft of the pump is coupled mechanically, by rack 
and pinion, to another ram so geared that it moves at the 
same average speed as the hydraulic ram. The mech- 
anical ram moves with constant speed, and means are 
provided to measure the amount by which the hydraulic 
ram falls short of, and then has to catch up to, the mech- 
anical ram. These measurements are plotted on a time 
basis. 

The actual magnitude of the pulsations of the hydraulic 
ram depends upon the relative size of the pump ram. For 
instance, if the delivery of the pump was 750 cubic inches 
per minute and the area of the ram 8-5 square inches, then 
the figures given on the right-hand end of the curves, 


SS + 


At So 


EN areca 





a 

— 

i 
y—— 





| 
VV 





Ty VV aie ate 
ae 2 
aft} AAA AAT AS ? 
aS * 
p+ rer 
0-6 


0-2 Oo} 
Swain Sc 





TIME—SECONDS 
THe EnGineer 
A.—Slow-speed three-throw pump, 95 per cent. volumetric 
efficiency, 75 r.p.m. 
volumetric 


B.—High-speed single-throw pump, 97 per cent. 
efficiency, 1500 r.p.m. 

C.—High-speed two-throw pump, 97 per cent. volumetric 
efficiency, 1500 r.p.m. 

D.—High-speed three-throw pump, 97 per cent. volumetric 
efficiency, 1500 r.p.im. 

E.—High-speed three-throw pump, 75 per cent. volumetric 


efficiency, 1500 r.p.m. 


Calculaied Amplitude of Pulsations of High-speed 


Fic. 7 
Slow-speed Three-throw Pump. 


Pumps as Compared with 


Fig. 7, would represent thousandths of an inch. It will be 
seen that the pulsations of the slow-speed three-throw 
pump at 75 r.p.m. are less than those of the single-throw 
high-speed pump at 1500 r.p.m., but they are greater 
than in the case of the high-speed two-throw pump, whilst 
the pulsations of the high-speed three-throw pump are 
almost imperceptible. 

Thus, with a high-speed single-throw pump of 750 cubic 
inches per minute capacity supplying a ram of 8-5 square 
inches, the calculated magnitude of the pulsations would 
be 0-034in. With a carefully designed hydraulic system, 
with very short, large pipes and few bends, this would 
give reasonably smooth motion, because these pulsations 
would be damped down considerably by the resilience of 
the pressure fluid. On the other hand, with a badly 
designed system, or with a pump of low volumetric 
efficiency in which cavitation takes place, the pulsations 
might be magnified, again owing to the resilience of the 
liquid. Consequently it is not possible to lay down a hard- 
and-fast rule as to when it is possible to use a single-throw 
or a two-throw pump without undue noise and vibration. 
This is a question which must be decided on the merits of 





each individual case. On the other hand, for smooth 
uniform motion, without noise or vibration, there is no 
doubt that the high-speed three-throw pump always has 
the advantage, provided the volumetric efficiency is in 
the region of 97 per cent. 

Importance of High Volumetric Efficiency.—The import- 
ance of high volumetric efficiency is seldom fully appre- 
ciated, yet it may be said quite fairly that nearly all the 
troubles due to noise and vibration in hydraulic pumping 
systems are due to low volumetric efficiency on the part 
of the pump. Low volumetric efficiency is almost always 
accompanied by cavitation, which causes violent pressure 
waves in the hydraulic system, as mentioned previously. 
The bottom curve in Fig. 7 illustrates the pulsations of a 
high-speed pump having 75 per cent. volumetric efficiency ; 
but, whereas the amplitude of the pulsations is relatively 
small, in actual practice such a pump would cause more 
noise and vibration than a high-speed single-throw pump 
of 97 per cent. efficiency, having pulsations of ten times 
the magnitude. That is to say, as the volumetric efficiency 
falls below, say, 97 per cent. the nature of the pulsations 
changes from a series of short, rapid pushes to a series of 
violent blows. 








American Engineering News. 


American Construction Prospects. 


The construction industry in the United States 
appears to have in prospect an indefinite continuation 
of its recent and present activities, especially as there 
are numerous schemes for works that are still in the 
planning stage. There is little evidence of restriction 
in the programme, although, on the other hand, there is 
no probability of a construction “boom.” There was 
the usual seasonal decline, which lasted rather longer 
than usual, but was followed by a marked rise in industrial 
development, commercial building, and private enterprise. 
In certain lines of public work there was a decline, largely 
as the result of a tendency to rely on Government aid. 
In fact, Government interference and so-called relief 
work that belonged to the general field of engineering 
construction and heavy contract work has been a 
hindrance rather than a help in the movement towards 
recovery of business. However, where the Government 
has built or is building low-cost housing projects, extensive 
private property developments have been carried out 
adjacent to those projects. According to Government 
statistics, about 82 per cent. of workers in the building 
trades have full time of forty working hours per week. 
Nearly 96 per cent. of union workers and 50 per cent. 
of non-union workers in this field had such working 
hours. Under the Housing Law of 1937, many cities 
are establishing organisations to plan the construction of 
low-cost dwellings and the elimination of slum sections. 
Bridge building has been especially active, aided by the 
increasing demand for the elimination of both railway 
and highway level crossings. On roads designed for 
high-speed motor traffic, it is necessary to carry both 
main and secondary crossing roads over or under the 
high-speed road. For 1937, bridge construction is expected 
to reach a total cost of £28,000,000, and there is a large 
programme for future work. 


Stainless Steel Castings. 


Greater reliability in the production of castings 
of stainless steel is expected from an American process 
which uses a hollow-electrode melting and refining furnace, 
which is claimed to be capable of producing economically 
stainless chrome and chrome-nickel alloy steels for cast- 
ings. The furnace is of the indirect are, single-phase 
type, with two hollow 1l0in. graphite electrodes, having 
4}in. holes. Cores 4in. in diameter, composed of coke, 
chrome ore, and binder, are fed through the electrodes. 
The bath is not a part of the are circuit. As the furnace 
revolves on the axes of the electrodes, it can be tapped 
and discharged without disturbing them. The arcing 
electrodes melt the charge of scrap on the hearth, and the 
cylindrical briquettes or cores are fed through the elec- 
trodes, being smelted at the high are temperature. This 
results in the production of ferro-chrome, containing 
chromium oxide in solution, which is sprayed violently 
through the bath, building up chromium and also oxidising 
such impurities as carbon, silicon and manganese. At the 
same time, carbon monoxide is liberated by the smelting 
action, thus furnishing a continuous reducing atmosphere, 
so that no final deoxidation is necessary, the metal being 
dead as it stands in the ladle. The furnace operates at 
about 3400 deg. Fah., and melts a 2000 lb. charge of 
ordinary and stainless scrap in less than an hour. The 
metal, as tapped in about two hours, has about 0-075 
carbon (or even as low as 0-03), 18-54 per cent. chro 
mium, and 9-67 nickel. Power consumption is about 
1000 kWh. The fluidity is high, and the metal is free from 
gas, so that it pours easily to form clean castings which 
are free from porosity. With the freedom from gas, larger 
feeders and risers are necessary. Excellent machining 
characteristics result from inclusions in the alloy, due to 
dispersion of chromium-oxide through the base metal 
by the hollow electrodes. These inclusions also increase 
the ductility of the metal and its resistance to corrosion. 








Trix anD Zinc Coatines.—Electrodeposition and hot 
dipping are largely used methods of applying protective 
coatings to steel and other metals. The choice of the 
method to be used is influenced not only by manufacturing 
considerations, but also by the use to which the coated 
article is to be put, for the two types of coating, electro- 
deposited and hot-dipped, vary very much in their 
behaviour when subjected to deformation, corrosion, and 
other causes of wear. There has been a good deal of work 
done to ascertain the fundamental differences between the 
two types of coatings and this work and some original 
contributions to it are reviewed in a@ recently issued 
Technical Publication of the International Tin Research 
and Development Council by D. J. Macnaughtan. 























Dec. 24, 1937 


THE ENGINEER 





713 








Rail and Road. 


L.N.E.R. SkCOND-cCLASS SERVICES.—I[t is announced 
that from January Ist next the second-class facilities will 
be abolished in the Great Eastern and Great Northern 
suburban districts worked by the London and North- 
Eastern Railway Company. 

Ro.LuInG Stock OrDERS IN AmeEricA.—During the first 
eleven months of this year the railways of the United 
States purchased 172 steam and 119 other locomotives, 
19,451 freight wagons and 484 passenger train vehicles. 
Orders were also placed for 161,844 tons of rails. 

New Canapian Rattway.—On December Ist the new 
line of the Canadian National Railway between Senneterre 
and Val d’Or, in Northern Quebec, was officially opened. 
This 36 miles long line will eventually be extended a 
further 63 miles to Noranda, and constructional work is 
now proceeding. 

Tue Lrycotn TUuNNEL.—On Wednesday, December 
22nd, the first of the two tubes of the Lincoln Tunnel, 
under the Hudson River, between New York and 
Weehawken, was opened to traffic. The second tube of 
the tunnel will take another three years to complete, 
and until then the first will carry two-way traffic. 

Roap WIDENING In Lonpon.—The London County 
Council Highways Committee has proposed the acceptance 
of tenders amounting to over £46,000 for the road and 
bridge works involved in the widening of Southend-lane, 
Lewisham. The road under consideration lies between 
Mili Bridge and the Mid Kent Line Bridge, and the total 
estimated cost of the improvement scheme is £54,850. 


L.N.E.R. Lisk Wiprentna Conrracr.—A_ contract 
valued at £25,000 has been placed with Fletcher and Co., 
of Mansfield by the London and North-Eastern Railway 
Company for the widening of the line between Finchley 
Church End and Edgware. This widening is a preliminary 
to the electrification of the line for the extension of the 
northern tube from Highgate to join the L.N.E.R. at 
Finchley. 

RAILWAYS IN NEW ZEALAND.—An economic and com- 
mercial report on New Zealand states that the length of 
State Railways in that country in March, 1937, was 3320 
miles, of which about 15 miles were electrified. Con- 
struction work is proceeding on the following lines : 
Napier—Gisborne, South Island Main Trunk, Westport-— 
Inangaha, and Dargaville-Tangowahine. The electrifica- 
tion of certain sections of the lines serving some of the 
Wellington suburbs is well advanced. 


RAILWAYS IN SoutTH Arrica.—Addressing a meeting 
of the South African Institute of Electrical Engineers, 
the Minister of Railways, Mr. O. Pirow, said that he anti- 
cipated an extensive railway expansion scheme by which 
a number of new routes would be introduced by linking up 
existing branch lines. He pointed out that since the 
beginning of 1933 over £9,000,000 had been spent on new 
vehicles and that a sum of more than 12} million pounds 


had been allocated for vehicles and engines not yet 
delivered. 
THe Five-yEaR Roap ImproveMENT PLAN.—The 


Minister of Transport, when replying to a question in the 
House of Commons, with regard to the five-year road 
plan, said that up to November 30th last schemes had been 
provisionally approved which amounted to over 83 million 
pounds. He pointed out that every possible effort was 
being made to ensure that schemes for road improvement 
were being carried through as quickly as circumstances 
permitted, but that a considerable amount of time was 
unavoidably taken up by preliminaries. 


British Roap FEDERATION Roap Exutiprrion.—On 
Tuesday, December 14th, the Road Exhibition organised 
by the British Road Federation was formally opened -at 
Morris House, Berkeley-square, W.1. The Exhibition 
consists of photographie and diagrammatic exhibits, 
emphasising the need for road construction as opposed to 
traffic restriction, together with a scale model, on which 
are shown old-fashioned roads and other attendant 
troubles contrasted with new and efficient highways. 
Among the features of the model are a modern trunk road 
with separate cycle and pedestrian tracks, fly-over cross- 
ings, clover-leaf junctions, and roundabouts. 


THE Roap Funp Report.—The report of the Road 
Fund for the year ending March 31st, 1937, shows that 
the number of motor vehicles licensed increased from 
2,581,000 to 2,768,600 during the year and the gross receipts 
from taxation increased to £32,320,000. The expenditure 
aggregated £28,203,877 and included £6,458,000 for block 
grants and £14,799,000 in grants paid direct. This repre- 
sented an increase towards road costs of about £2,000,000 
on the previous year. The estimated cost of road improve- 
ment schemes submitted by highway authorities under 
the five years’ programme up to March 31st last was 
£144,500,000. At that date schemes reckoned to cost 
£73,312,000 had been approved “in principle,” and the 
Road Fund contribution was estimated at £43,881,000. 
The total commitments of the Fund were then £52,239,000. 


L.M.S. PERMANENT Way PROGRAMME.—The London, 
Midland and Scottish Railway Company announces that 
it has authorised the carrying out of a permament way 
renewal programme next year which will involve an expen- 
diture of £2,000,000. The work will involve the complete 
relaying of 605 miles of track, including points and cross- 
ings, with new materials throughout ; another 80 miles 
will have new sleepers, and 36 miles will have new rails. 
A further 57 miles of line will be renewed with partly new 
and partly used but serviceable material, and 5} miles of 
new conductor rails will be renewed in the company’s 
electrified sections of line. This work, in addition to other 
materials, will call for over 95,000 tons of steel rails. The 
company is to carry out trials with a rail with a patent 
joint in which the ends of the rails fit into each other and 
do not abut as in the standard type of track. It is also 
intended to make extended use of the short two-holed fish- 


plate. Amongst other accessories required for the 
programme will be 65,000 chairs, 258,250 fish-plates, 


1,118,000 steel keys and 2,122,000 wooden keys, 9,363,000 


chair screws and ferrules, 1,365,600 new sleepers, and 
1,190,750 lineal feet of timber for points and crossings. 





Miscellanea. 


Leipzig INTERNATIONAL Farr.—We are informed that 
the official opening date of the next Leipzig International 
Spring Fair is March 6th, 1938. The general samples fair 
will close on March 11th and the engineering and building 
fair on March 14th. 


Mine Havunace Researcn.—At a meeting of the 
National Association of Colliery Managers, Mr. W. J. 
Johnson, in the course of his paper on “ Practical Con- 
clusions from Some Haulage Researches,” said that about 
25 per cent. of the total fatal underground accidents and 
an equal percentage of other serious accidents in the coal 
mines of this country were a result of haulage mishaps. 


Gas Detectors 1x Mines.—The Secretary of Mines 
recently announced in the House of Commons that the 
committee inquiring into the question of automatic gas 
detectors in mines will probably issue its report by the 
end of February next. The committee has recommended 
that in the meantime the existing regulations relating to 
firedamp detectors should be continued for a further 
period. 

Symposium ON Corrosion Testina.—-The American 
Society for Testing Materials has issued in book form a 
symposium on corrosion testing procedure which was held 
at its 1937 meetings. The book contains seven papers 
by twelve authorities, and covers the principles of corrosion 
testing, atmospheric testing, salt spray testing, methods 
for copper alloys, soil corrosion, liquid corrosion, and 
electrical resistance method of determining corrosion rates. 


A New Coat Om Prant.—On Thursday, December 
16th, the foundation stone of a new low-temperature 
carbonisation works was laid at Wern Tarw, Bridgend, in 
South Wales. When working, the new plant will use 
between 500 and 750 tons of coal a day. The works will 
actually comprise three plants: a carbonising plant, a 
coal-oil distillation plant covering about 30 acres, for the 
production of aviation petrol, Diesel oil, fuel oil, and other 
derivatives, and a large plant for the manufacture of tar 
acids and other chemical products. 

ConvEYING MINERS UNDERGROUND.—At a recent meet- 
ing of the South Staffordshire and Warwickshire Institute 
of Mining Engineers, Mr. B. Price described the man-riding 
installation at Hamstead Colliery. He said that the saving 
in time was not the primary object of this installation, 
but the importance of handling the men within the exist- 
ing winding times was recognised. By riding the men in 
relays they arrive at the firemen’s station in small parties, 
thus making it easier for instructions to be given to an 
oncoming shift. The present haulage system for the men 
is divided up into four equal sections between ventilation 
doors. 

Tue Post OrricE SPEAKING CLocK.—Speaking at the 
East Grinstead Chamber of Commerce, Mr. J. H. Brebner 
said that the speaking clock had produced approximately 
£85,000 additional revenue in answering nearly 20 million 
requests for the time, since the inception of the service 
last year. Its success had decided the Post Office to extend 
the time service by means of trunk lines to Manchester, 
Edinburgh, and Glasgow at first, then to other centres as 
additional equipment became available. Each trunk line 
will serve several centres, and suitable equipment will be 
provided at each centre for the distribution of the time 
service throughout the area served by that centre. 

TELEVISION EXPERIMENTS IN AMERICA.—Tests have 
recently been held in America by Bell Telephone Labora- 
tories, Western Electric’s research organisation, in the 
transmission of television over telephone wires by the 
employment of a coaxial cable from New York to Phila- 
delphia. A special demonstration was given of broad- 
casting motion pictures. Included in the programme was 
a newsreel lasting about seven minutes, with diagrams and 
an explanation of the working of the system. It is 
believed that many advantages, including quality of 
reception and economic production costs, are to be gained 
by using this method for televising motion pictures. 

Deatu oF Mr. N. A. Harpie.—lIt is with regret that we 
note the death of Mr. Norman A. Hardie, the general 
manager (sales) of the Associated Equipment Company, 
Ltd. Mr. Hardie was appointed joint manager (com- 
mercial) of the A.E.C. in 1925, and upon the amalgama- 
tion of the Daimler Company, Ltd., with the Associated 
Equipment Company he was appointed general manager 
of the Associated Daimler Company, Ltd. He was elected 
Chairman of the Commercial Vehicle Committee of the 
Society of Motor Manufacturers and Traders, Ltd., in 
1926, and up to the time of his death was Chairman of the 
Commercial Vehicle Exhibition Committee of that body. 


OILFIELDS IN THE VoLtGA AREA.—An article in the 
Monthly Review of the U.S.S.R. Trade Delegation in the 
United Kingdom says that oil was first found in the 
Volga area in May, 1936, at a depth of 600 m., near the 
town of Syzran. Two wells were sunk and as their com- 
bined yield did not exceed 2 tons in twenty-four hours, 
further searches were made. On April 17th of this year, a 
gusher was struck at a depth of 1030 m., and its yield 
amounted to over 50 tons a day. In July another well, 
with a daily output of 150 tons, was struck. Work is now 
proceeding rapidly and it is expected that the new field 
will be ready for industrial exploitation next year, when it 
is expected to yield about half a million tons of oil annually. 


A ProposED LANCASHIRE-CHESHIRE Rivers Boarp.— 
A Parliamentary Bill is to be promoted for the establish- 
ment of a Rivers Board to control the rivers Mersey, 
Irwell, and Ribble, and other rivers, streams, and water- 
ways. The Board is to consist of representatives of the 
Lancashire and Cheshire County Council, and the Lanca- 
shire County Boroughs. According to the Chemical 
Trade Journal, the Bill will, among other matters, give the 
proposed authority powers not now possessed by any 
authority in the county over effluents. It will require 
three months’ notice of any new intention to deposit liquid 
in the rivers and streams controlled, or any intention to 
run into them liquid other than what is already being 
permitted. Further, firms already depositing liquid can 
be prevented under the proposed new powers from raising 
the temperature of the streams or rivers to more than 
26 deg. Cent. above their natural heat. 


Ait and Water. 


3xuz Svar Liner Lost.—The 11,928-ton Blue Star 
liner “‘ Stuart Star,” which recently ran aground near 


East London, South Africa, has been abandoned as a total 
wreck. 

New AmeRIcAN Carco Liners.—Tenders for the con- 
struction of twelve fast cargo liners have been asked for by 
the United States Maritime Commission. It is estimated 
that the new ships will cost over three and a-half million 
pounds to build. 

Foreien-BuILt British TonnaGe.—Since January Ist, 
1935, there have been seventy-six steam and motorships 
of over 100 tons gross built abroad and registered in the 
United Kingdom, according to a statement by the Presi- 
dent of the Board of Trade. Of these ships, forty-six, of 
128,818 gross tons, were built in Germany, twenty-three, 
of 36,206 gross tons in Holland, four, of 1410 gross tons, 
in Norway, two, of 14,269 gross tons, in Italy, and one, of 
107 gross tons, in Yugoslavia. 

Harsours IN Frntanp.—The Government of Finland 
is to make grants totalling 28 million marks for port 
improvement works at Uleaborg and the construction of 
a new harbour at Ajossaari, near Kemi. A recent survey 
published by the Finnish Board of Trade showed a con- 
siderable increase in shipping during the first eight 
months of this year. A total of 16,451 ships of 12,711,364 
tons arrived or departed as compared with 15,771 ships 
of 12,440,885 tons in the corresponding period last 
year. 

InstiTuTION oF Naval Arcutrects.—The Council of 
the Institution of Naval Architects has accepted an 
advantageous offer to purchase the freehold premises of 
the Institution, 2, Adam-street, Adelphi, London, W.C.2. 
As it has not yet been found possible to obtain a suitable 
permanent home for the Institution, the short lease of 
neighbouring premises has been taken. The new tempo- 
rary address of the Institution is 3, Robert-street, Adelphi, 
London, W.C.2. The telephone number and telegraphic 
address will remain unchanged. 


Surprinc Co-OPERATION.—At a private meeting of the 
International Shipping Conference it was unanimously 
decided to continue the principle of international co-opera- 
tion in the shipping industry. Mr. R. M. K. Turnbull said 
that over 90 per cent. of all British tramp shipowners 
concerned had signed the agreement, and some of those 
who had not signed had stated their intention of co-opera- 
tion. All British lines concerned had signed the liner 
agreement to support the scheme, with two exceptions, 
who had, however, signed for their tramp ships. 


New Suaw Savitt Liner.—The 27,000-ton quadruple- 
screw motorship, being built by Swan Hunter and 
Wigham Richardson for the Shaw, Savill and Albion Com- 
pany, Ltd., is to be named “ Dominion Monarch,” and 
will be launched next June. The new ship will be about 
682ft. long, 84ft. 6in. broad, and capable of carrying 
16,000 tons deadweight. Five hundred thousand cubic 
feet of the 700,000 cubic feet of cargo space will be insu- 
lated. The four engines will be of the five-cylinder 
opposed-piston Doxford type and will develop a total 
power of 32,000 B.H.P. 

Port or Spary Harsour.—Work is proceeding rapidly 
on the deep water harbour scheme at Port of Spain in 
Trinidad. The main object of the plan is to provide a 
deep water approach and wharf for ocean-going vessels 
which at present have to anchor two or more miles out 
from the Port. The wharf, 3170ft. long, has been designed 
to permit an ultimate depth alongside of 32ft. below low 
water, but with a depth of 30ft. only in the first instance. 
The approach to the wharf involves the dredging to a 
depth of 30ft. of a channel 13,000ft. long and 350ft. 
wide, and of a basin alongside the wharf 4000ft. by 800ft. 


Navat Launcues.—On Friday, December I7th, the 
‘* Tribal ’’ class destroyer * Sikh ” was launched at Lint- 
house by Alexander Stephen and Sons, Ltd. Two other 
destroyers of the same class were launched on Tuesday, 
December 21st—the ‘“ Nubian,” by Thornycroft and Co., 
Ltd., and the “ Bedouin,” by Denny and Brothers, 
Ltd. All sixteen destroyers of the “Tribal” class 
are now afloat and they will begin to enter service 
next April. A river gunboat, H.M.S. “ Scorpion,” designed 
for service on the Yangtse River, was also launched from 
the yard of J. Samuel White and Co. on Tuesday, December 
21st. 

Banekok Harsour ConsTRUCTION SCHEME.—A 
in Shipbuilding and Shipping Record says that Japanese 
engineers have been awarded first prize by the Siamese 
Government this week for their designs for Bangkok 
Harbour, according to a cabled report received by the 
Siamese Legation from its Government. Plans for the yen 
40,000,000 harbour were submitted by twenty-two coun- 
tries, including Great Britain, the United States, Germany. 
Denmark, and Siam itself. After a preliminary elimination 
the plans of German, Danish, Siamese, and Japanese 
engineers remained in the competition. Masaji Suzuki, 
first technical section chief of the civil works bureau of 
the Japanese Home Office, and other leading architects of 
the Finance, Communications, and Railway Departments 
of Japan drew up the prize-winning plans. 

CANADIAN Arr SEervices.—Speaking at Toronto recently 
Mr. C. D. Howe, the Canadian Minister of Transport, said 
that he hoped to have a regular air service in operation 
between Montreal, Toronto, and Winnipeg by next July. 
Montreal and Winnipeg already have airports, and it is 
expected that one at Toronto will be finished or at least 
sufficiently advanced in construction by that time for an 
air service. Mr. Howe expressed the opinion that the 
projected transcontinental air service was badly needed, 
because it would cut down great distances that separated 
the cities now. He said that the volume of air mail now 
available would warrant its establishment, and, without 
doubt, passenger and express business would develop 
which would make it imperative. Some operations were 
already under way between Seattle and Vancouver and 
mail would be carried over the system by next spring, 
followed shortly by full-time express and _ passenger 
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GERMAN NAVAL CONSTRUCTION. 


AN interesting survey of current naval construc- 
tion in Germany is afforded by the 1938 edition 
of the ‘‘ Jahrbuch der deutschen Kriegsmarine,” 
published with the authority of the Berlin Ministry 
of Defence. The programme is based on the Anglo- 
German agreement of June 18th, 1935, by which 
Germany's naval tonnage is restricted to 35 per 
cent. of the British Commonwealth’s aggregate. 
The agreement has since been supplemented 
by the bilateral treaty of July 17th, 1937, which 
extends to Germany the provisions of the London 
Naval Treaty of 1936. The comparative ease with 
which these two very important instruments 
were negotiated is of good augury for the future 
relationship of the two countries. Germany, 
after her repudiation of the Versailles Treaty, 
was under no compulsion to tie her hands in the 
matter of naval construction, either quantitatively 
or qualitatively, and the fact that she has done so 
voluntarily deserves full recognition. Meanwhile 
the building of the new German fleet is proceeding 
methodically, but not at an unusually rapid pace. 
During the past three years the following material 
has been laid down or authorised :—Two battle- 
ships of 26,000 tons and three of 35,000 tons; 
three heavy cruisers of 10,000 tons, with 8in. 
guns ; four light cruisers, two of 10,000 and two 
of 7000 tons, with 6in. guns ; two aircraft carriers ; 
twenty-two large destroyers; eighteen small 
destroyers ; sixty-one submarines, and a large 
number of escort vessels, minesweepers, and 
auxiliary vessels. Considerable additions to this 
programme are to be expected in the coming year. 
Thanks to the great expansion of the British Navy 
under the national rearmament scheme, Chaban 
without exceeding the 35 : 100 ratio, will eventually 
have a substantially larger fleet than was foreseen 
two and a half years ago, when the agreement was 





signed. She does not, however, propose to attain 
the full relative strength to which she is entitled 
before 1942, by which year the British rearmament 
programme should be completed. 

In view of the fact that Germany is the only 
nation other than Great Britain which has had 
actual experience of modern fleet warfare on a 
major scale, the design of her new ships is naturally 
of particular interest. That, of course, is less 
true of those built prior to 1933, when the drastic 
limitations imposed by the Versailles Treaty 
were still in force. For this reason the miniature 
battleships of the “ Deutschland’ class are 
more remarkable for the technical ingenuity of 
their design than for the light they shed on German 
tactical ideas of to-day. These are indicated for 
the first time by the battleships “‘ Scharnhorst ” 
and ‘“ Gneisenau,” of 26,000 tons, which were 
put afloat towards the end of last year. One of 
their most interesting features is the comparative 
lightness of the main armament, consisting of 


2|/nine llin. guns. Even if these ships are equipped 


with machinery for a speed of 30 knots, as reported, 
it is evident that the margin of weight available 
for protection is considerable. Thus Germany 
has reaffirmed her faith in the value of stout 
armour, even if it has to be purchased by the 
sacrifice of heavy armament. They are, in effect, 
modern editions of the German battle cruisers 
that fought at Jutland, where the llin. gun did 
great execution—but only because it was mounted 
in ships with remarkably robust protection. 
Whether it would prove equally effective against 
the modern battleship, which is much more 
adequately armoured than any capital ship of 
1916, is another question. Broadly speaking, 
however, the design may be said to embody 
much the same tactical principles as those that 
inspired the new British battleships, in which 
weight of broadside has been palpably sub- 
ordinated to strong protection combined with the 
requisite degree of mobility. The next group of 
German battleships—“F” and “G” already 
on the stocks, and a third projected—are equally 
worthy of notice. According to the “ Jahrbuch,” 
they have the following dimensions :—Length, 
792ft.; breadth, 118ft. lin.; draught, 26ft.; 
displacement, 35,000 tons. As will be noted, the 
hull measurements differ radically from those of 
all other capital ships, the breadth being abnormal 
and the draught uncommonly light, a block 
coefficient dictated partly by navigational condi- 
tions off the German coasts and partly by the 
elaborate subdivision to which German con- 
structors attach great importance. The beam is 
12ft. greater than that of H.M.S. “ Nelson,” 
hitherto the broadest warship in the world. 
Although the speed of the German ships is not 
mentioned, it is expected to be approximately 
30 knots, a figure which appears to be becoming 
the international standard for capital ships. 
The principal armament comprises eight 15in. 
guns and twelve 5-9in. Of the two aircraft 
carriers, “ A’’ was begun in 1936 and “ B” during 
the current year. They constitute a type which 
is new to the German Navy, and the preparation 
of the designs is said to have taken several years. 
Each ship will have a length of 820ft., a breadth 
of 88ft. 64in., and a draught of only 18ft. on a 
displacement of 19,250 tons. No other details 
are available. The 10,000-ton ‘‘ heavy cruisers,” 
“‘ Admiral Hipper,” “ Bliicher,” and “J,” are 
not uniform, the first two being 639ft. 9in. in 
length and 70ft. in breadth, with a draught of 
15ft. 5in., while the corresponding measurements 
of the third ship are 655ft., 71ft. 2in., and 15ft. lin. 
The dimensions of the “ Hipper ” and “ Bliicher ”’ 
are very similar to those of the British “‘ County ” 
cruisers, which, incidently, are referred to in the 
“ Jahrbuch ” as “strong and seaworthy ships.” 
The three German cruisers are to be armed with 


eight 8in. guns and twelve 4-lin. high-angle 
pieces. Judging from a launch view of the 
‘* Bliicher,”’ she is to be strongly armoured, the 


hull being pierced for only a single tier of scuttles. 
Apart.from the displacement no details are given 
of the 6in. gun light cruisers, ‘“K” and “L” 
of 10,000 tons, and ‘‘M”’ and “ N ”’ of 7000 tons. 
The first two are understood to have been designed 
originally for an 8in. armament, the lighter calibre 
having been adopted during the negotiations for 
the 1937 bilateral treaty with Great Britain. It 
is possible, therefore, that these ships may 
resemble our ‘“‘ Improved Southampton ”’ class, 
which are of 10,000 tons displacement and will 
mount twelve 6in. guns. Twenty-two destroyers 
have been laid down in the past three years. The 
first group of sixteen units has a displacement 
of 1625 tons, a speed of 36 knots, and an armament 





of five 5in. guns and eight torpedo tubes. The 
six later vessels are of 1811 tons and may carry 
an extra 5in. gun. Concurrently with these large 
destroyers Germany has developed a new type 
of torpedo boat, eighteen units of which have 
been built and authorised up to the present. 
They are vessels of 600 tons, 266}ft. in length, 
and mount a single 4-lin. gun, some smaller 
pieces, and six torpedo tubes. Turning to sub- 
marine construction, the present total of sixty-one 
boats, built and building, is imposing, particularly 
when it is remembered that three years ago 
Germany did not possess a single vessel of this 
type. On analysis, however, the existing German 
submarine flotilla becomes less formidable. No 
less than thirty boats are of the very small coastal 
type, displacing only 250 tons ; twenty-one boats 
are of 517 tons, and the remaining ten displace 
about 740 tons. The average displacement is 
therefore very small compared with that of other 
submarine fleets, though it should be added that 
size is not necessarily a criterion of offensive 
power in the submarine class. In this category 
the Anglo-German agreement of 1935 entitles 
Germany to 45 per cent. of our total submarine 
tonnage, and even gives her the right to build 
up to 100 per cent., subject to previous consulta- 
tion with the British Government. According 
to the “ Jahrbuch,” this concession was made 
on the grounds that the British aggregate of sub- 
marine tonnage is small in comparison with that 
of other navies because of the limited value of 
the type for commerce protection. Even when 
the rearmament programme is completed Britain's 
aggregate of submarine tonnage will be appre- 
ciably less than that of France, Italy, or Japan. 
It would not be surprising to learn that German 
naval opinion no longer views the submarine as 
@ weapon capable of forcing a decision. The 
development of counter tactics, and, above all, 
the proved efficacy of the convoy system as a 
safeguard against the wholesale sinking of mer- 
chantmen, has definitely restricted the powers 
of the submarine, even though it may still be 
employed with telling effect in favourable circum- 
stances. 

Not the least satisfactory feature of the Anglo- 
German naval agreement is-the scrupulous manner 
in which it is being observed by both parties. 
The British naval authorities are known to be 
completely satisfied with the results to date of a 
covenant which has done so much to clarify 
our problems of defence by sea. Germany, on 
her part, shows no undue haste in working up to 
the proportion of strength to which she is entitled. 
Additions to her building programme are governed 
by the information relating to new British con- 
struction which is regularly supplied to her by 
this country, but since it is manifestly impossible 
to foretell the exact aggregate of British tonnage 
two or three years ahead, the agreement provides 
that Germany shall have a covering margin of 
17,500 tons for a specified period. It should be 
added that if she exercises her right to build above 
the 35 per cent. ratio in submarines, she is bound 
to deduct the excess from her allotted tonnage 
in some other category of ship. In our judgment 
the agreement is of the greatest value, alike in 
the moral and the material sense, and men of 
good will in both countries will hope that it is 
destined to be the ‘permanent relationship ” 
specified in the Anglo-German exchange of notes 
two and a half years ago. 


The French Production Plan. 


THE year is closing in France with an effort to 
settle the problem of production that has been 
growing in seriousness since the Popular Front 
Government embarked upon its massive social and 
labour reforms nearly eighteen months ago. So 
inextricable had the situation become that when 
Socialist Ministers transferred to men of moderate 
views the task of lifting the country out of a grave 
economic crisis, a committee was appointed, i 
September last, to carry out a full and seen Peam 
inquiry into the country’s industrial production. 
Industries were divided into a dozen groups, each 
to be investigated by a sub-committee, which 
collated data from employers’ and labour organisa- 
tions, Chambers of Commerce, and other sources 
of information concerning capacity of production 
and conditions of working under the new social 
system. Such data were co-ordinated by the 
central committee, which has now issued a long 
report that testifies to the thoroughness of the work 
done in three months. It is true that the recom- 
mendations of the committee had to be kept within 
the scope of existing laws. There could be no 
infringement of privileges already legally acquired 
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by labour, so that the object of the inquiry was to 
ascertain in what manner production could be 
increased to its maximum by a readjustment of the 
forty hours’ week and other labour limitations, as 
well as by the possibility of manufacturers aug- 
menting the individual output of workers with more 
efficient plant and machinery. The report is a 
complete exposition of what can and cannot be 
done within the limits prescribed by law. It 
reveals nothing that was not already known of 
the intricacies of the situation, or of the methods 
that should be employed to adapt labour conditions 
and industrial organisation to the new state of 
things, but it has the merit of offering recom- 
mendations that the Government has pledged itself 
to adopt, and to that extent the report may be 
regarded as pointing the way to an evolution of 
the industrial situation towards some degree of 
stability. 

The main question dealt with is necessarily the 
forty hours’ week, which the labour organisations 
defended in its rigid form of a five days’ week for 
fear that any toleration of departure from it would 
result in a final negation of the principle. The 
committee is of the opinion that this conception 
of the forty hours’ week is inadmissible, for the 
reasons that industries subjected to fluctuating or 
seasonable demands cannot be carried on under a 
rigid labour system, that costly plant and 
machinery cannot be allowed to remain idle one 
whole day in a working week, that the short week 
has not reduced unemployment but has actually 
increased it because there is a difficulty in pro- 
curing additional skilled hands and, when they are 
not available. there is no work for a larger number 
of unskilled men. Therefore the Government is 
recommended to authorise work by rotation in a 
manner to ensure the running of factories the full 
week, without any individual worker exceeding 
forty hours, and to fix by decree, for particular 
industries, not more than 100 hours a year which 
may be spread over busy seasons in compensation 
for the loss of a similar number of hours during 
quiet periods. This arrangement involves a 
complex system of ‘‘ recuperating ”’ hours in a series 
of industries depending on each other, and it also 
means the creation of an army of inspectors and 
other officials who will be required to see that the 
law is not transgressed. While the report was 
approved of unanimously by the employers’ and 
labour organisations, there were reservations on 
both sides which indicate that the arrangement is 
one of expediency. These facilities for spreading- 
over a certain number of hours are justified, it is 
claimed, by the fallacy of the idea that manufac- 
turers can make good the five days’ week by laying 
(lown more efficient plant and machinery. The 
committee states that the problem is not one of 
plant and machinery, such as was urged by the 
labour unions and then by the Government 
which offered financial assistance to manufacturers 
to renew their equipment, because existing installa- 
tions are generally modern and efficient, and it is 
only necessary to work them to their full capacity. 
There are, however, many industries with more 
or less deficient installations, but, as already 
stated, makers are disinclined to purchase costly 
machines that will remain idle one whole day in 
the working week. The ports are mentioned as 
offering an example of this objection to invest 
capital in new machinery in present circum- 
stances. The burden of the report is that pro- 
duction should be carried on six days a week and, 
with that object in view, labour must be organised 
by a suitable adjustment of the forty hours. 
3eyond that recommendation the committee is not 
at liberty to go. The pivot upon which turns the 
entire production problem is the necessity of 
reducing prime costs, and the National Economic 
Council has been entrusted with the task of 
making an investigation into production costs. 


[f this enquiry is to serve a useful purpose it 
would seem that the data could only be 
secured from manufacturers themselves, and 


that, it is feared, may lead to an undesirable 
inquisition. The committee deals fully with the 
need to bring down production costs to a normal 
and acceptable level, and complains of the 
absence of sufficient reliable data regarding such 
costs, which, it implies, are necessary for a close 
understanding of the industrial situation when 
some definite standard is required for determining 
a fair level of wages. Industry should develop 
consumption by a lowering of production costs 
and, consequently, of selling prices, while maintain- 
ing and improving quality. Such expressions of 
economic truths are intended to explain the 
difficulties and, almost, the impossibility of 


the committee achieving fully the object of 





its inquiry. In present circumstances it can 
only turn for a reduction of costs to scientific 
industrial organisation, with standardisation 
more or less complete, of materials and products. 
As the supply of suitable labour is one of the 
difficulties encountered by employers, and is a 
frequent cause of conflict with the unions, 
it is recommended that the co-ordination and 
reorganisation of all the labour exchanges through- 
out the country, proposed by the National 
Economic Council in July of last year, should be 
given force of law as soon as possible. The 
unions claim that there are plenty of specialised 
hands among the unemployed, and in order to 
retrieve such men they will be subjected to an 
examination, but it is objected that it will hardly 
be possible to retain them unless there is a much 
greater margin between the wages of skilled and 
unskilled workers than is allowed in existing 
collective contracts. This recommendation con- 
demns the levelling process which Socialist unions 
introduced when collective contracts were imposed 
on employers. 

The report is, in fact, a disavowal of the pure 
Socialist doctrine upon which the present system 
is based, the disavowal being implied by obstacles 
in the way of creating an industrial activity within 
the present framework. There is nothing to show 
that the reorganisation of labour exchanges will 
deprive employers of their right to employ whom- 
soever they please, although the influence of the 
General Confederation of Labour in such matters 
leaves its real object in doubt, but there is no doubt 
concerning the Bill which the Confederation has 
obliged the Government to introduce into Parlia- 
ment for a monopoly control of labour supply and 
a strict limitation of the employers’ right to dis- 
charge men. This attempt to deprive employers 
of authority over their men is full of portent of 
serious trouble in the future. They are content to 
see if the forty hours’ week can be made workable 
with the suggested modifications, but the pro- 
mises contained in the report of a partial removal 
of difficulties in its application are overshadowed 
by the threat of a clash over rights which employers 
regard as inviolable. 








Institution of Mechanical Engineers 


AT a meeting of the Institution of Mechanical 
Engineers, last Friday, December 17th, a paper 
entitled ‘“‘ Recent Developments in High-speed 
Reciprocating Pumps,” an abstract of which is 
printed on page 711, was read by Messrs. F. H. 
Towler and J. M. Towler. The discussion did not 
reach a high level of interest. 

Mr. T. H. Sanders, who said that he had been asso- 
ciated with the authors at Leeds, pointed out some 
advantages of hydraulic power for press work. The 
mechanical press had no ‘ But a hydraulic 
machine stopped when the maximum pressure was 
reached and could not be wrecked by the accidental 
presence of loose tools, &c. He also suggested that a 
great deal of the trouble experienced with springs 
was due to the fact that designers specified to manu- 
facturers all the various dimensions and left too little 
space to accommodate the spring. He emphasised 
that only a certain amount of work was available in 
a spring per cubic inch of metal. 

Mr. H. R. Lupton said that some years ago he had 
been associated with a similar pump to that described 
by the authors. Like theirs, it was three-throw. But 
it differed in one respect. Instead of the ball bearing 
races working directly on the rams, connecting pieces 
were placed between. They were able to rock in the 
end of the ram and transmitted the pressure over 
areas of contact instead of lines of contact. He had 
been intrigued by the rate of delivery curves. Besides 
other causes of slip there was slip due to the elasticity 
of liquid and pump. Using mineral oils, the diminu- 
tion of volume between atmospheric pressure and 
5000 lb. or 6000 Ib. per square inch was 2 per cent. 
A perfect pump for such conditions could not have a 
greater volumetric efficiency than 98 per cent. But 
a pump with so little clearance space could not be 
made. He had: measured up the drawings given in 
the paper. One pump had a space equal to eight times 
the ram displacement. For that pump the volumetric 
efficiency could not be more than 84 per cent. In a 
later model shown in the paper the space was twice 
the ram displacement. The volumetric efficiency 
could not be greater than 96 per cent. The authors 
gave the volumetric efficiency as 97 per cent. Did 
they mean volumetric efficiency against low pressures? 
Whether the slip was due to compressibility, valve 
lag, or cavitation it would have the same effect on 
the delivery. But compressibility led to no shock, 
whereas valve lag caused harmful slamming of the 
valve and cavitation was, of course, a deadly thing. 
Continuing, Mr. Lupton said that he had studied the 
velocities past the suction valve. head of 15ft. 
appeared to be necessary to attain, fie velocity and 


sense.”’ 





allowing for the vapour pressure of the oil, that left 
a head of 22ft. to overcome viscosity, &e. He 
endorsed the principle of using electrical reserves to 
meet occasional loads and considered that the elec- 
trical industry ought to give reasonable rates for 
such loads. 

By permission of the President, Mr. J. M. Towler 
replied at once to Mr. Lupton. He said that the inter- 
position of a connecting-rod had been considered, but 
it led to difficulties. After all, the ball and roller 
bearings worked on line contact. Line contact 
between the outer race and the ram with 3 tons load 
led to no perceptible wear. As far as volumetric 
efficiency was concerned, the figures given in the 
paper applied to the full pressure condition. Mr. 
Lupton had fallen into error. No one would say that 
an air compressor working on a 2 to 1 pressure ratio had 
a volumetric efficiency of only 50 per cent. Mr. 
Lupton had taken his dimensions from the drawings. 
They were not to scale. The relation of volumes was 
not what he had supposed them to be. 

Mr. J. I. Williams pointed out the advantages of 
the mechanical press for high-speed operation. He 
instanced a toggle press producing the first operation 
on cartridges at 400 strokes per minute and two cups 
per stroke. 

Captain W. P. Digby considered the individual 
system as recommended by the authors for the 
operation of presses as logical as individual motor 
drive. He asked what was the mechanical efficiency 
of the pump. It appeared to be very good. Had the 
authors considered using the pump for other duties, 
boiler feed for high-pressure boilers, for instance * 
Could it deal with oils of high viscosity which gave 
trouble with all types of pumps ? What would be the 
effect of high viscosity on the volumetric efficiency ” 

Mr. L. St. L. Pendred said he had examined the 
design of suction valve. Could the authors supply 
information as to how the valve form had been 
derived ? How did the individualistic and hydraulic 
accumulator systems compare economically ? 

Mr. A. Roebuck said the authors referred to a large 
pump and press in America. In Sheffield there was 
a 7000-ton press operated directly by a three-throw 
pump running at 84 r.p.m., and driven by a 2500 H.P. 
motor.* It gave a penetration speed of 2in. per 
second, and there was no accumulator. But he con- 
sidered that there was still a large field for the accumu- 
lator. By the use of an air-hydraulic accumulator 
penetration speeds of L7in. to 18in. per second could 
be obtained. The authors said that in hydraulic 
mains the pressure must be comparatively low, in 
the region of 1500 1b. per square inch. Pressures as 
high as 3000lb. per square inch were used. The 
authors also mentioned that the free stroke of the 
ram was often performed with the full hydraulic 
pressure. He thought that no one in big work did 
that to-day. He noticed that the authors made both 
ram and cylinder of steel. For bigwork and slow speeds 
0-9 per cent. carbon on 3in., 4in., or 5in. rams had 
proved satisfactory. What did the authors consider 
a satisfactory steel ? 

Mr. C. W. J. Taffs read some notes that Mr. Charles 
Day had prepared. Mr. Day had considered the use 
of hydraulic pumps for operating carriages of boring 
machines. The output was required to be adjustable 
to give speeds between 0 and 25in. to 30in. per minute. 
An excentric operated on the end of a floating arm, 
the other end of which was connected by a link to a 
stationary pin. By sliding the arm across, the point 
of contact of the plunger with it was brought closer 
to or further away from its fulerum, giving variable 
delivery. The arm was above oil level and the 
excentric in a separate chamber, thus avoiding undue 
churning of the oil. Mr. Day considered that 
hydraulic operation produced more accurate work, 
eliminated chatter, allowed rates of feed to be more 
quickly changed, and permitted old tools to produce 
an improved quality of work. Mr. Day criticised 
the authors’ arrangement in which the suction valve 
was mounted in the end of the ram. The spring was 
exerting its maximum force just when the valve was 
about to be drawn open. 

In reply to the discussion, Mr. J. M. Towler agreed 
that the accumulator system might be advantageous 
where there were a large number of presses, and 
only a few in use at any moment. ‘The balance of 
advantage between the individualistic and accumu- 
lator systems was not only a question of money. 
Ton for ton individual pumps were expensive. But 
they were small and light. He could give no definite 
figures for mechanical efficiency. The loss was so 
small it could be ignored. The design of the suction 
valve had been derived empirically. The use of the 
pump for any purposes other than the operation of 
presses and tools had not been contemplated. 








GREENOCK Prer.—The Greenock Harbour Trust has 
under consideration a scheme for the reconditioning of 
Princes Pier, at a cost of £100,000. It is understood that 
the Commissioner for the Special Areas in Scotland would 
be prepared to make a substantial grant towards the cost 
of reconstruction, but the balance of the money would 
require to be found by the Trust. Efforts are being made 
to obtain the assistance of Greenock Corporation, which 
has appointed a special sub-committee to investigate the 
matter. 





* This plant was described in Tur ENGINEER, February 15th, 
1935. 
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The New P. and O. 


> 


S recorded in a Journal note last week, the new 
i\ P.and O. liner ‘‘ Stratheden,” built and engined by 
Vickers-Armstrongs, Ltd., recently completed 
successful trials on the Clyde and has arrived at 
Tilbury. She is scheduled to sail to-day, December 
24th, on her maiden voyage to Bombay and Australia. 
With the completion of this fine ship the company 
has now four ships of the ‘* Strath ” class in service, 
and with the addition of the ‘‘ Strathallan,” in course 


of completion at Barrow-in-Furness, the number of 


liners of this class will be increased to five early in 


the New Year. Although possessing some features of 


the ‘‘ Strathmore,” many improvements have been 
embodied in the design. The accompanying engrav- 
ing, Fig. 1. which shows the liner leaving the builder’s 





Liner ‘‘Stratheden.”’ 


bulkhead to the after end of the shaft tunnels, 
and is divided transversely and. longitudinally to 
provide a large number of tanks for fresh water, boiler 
feed water, water ballast, and oil fuel. From the 
forward cross oil fuel bunker to the after end of the 
engine-room the vessel is protected by a complete 
double skin up to the water line, thereby providing a 
maximum margin of safety at sea. 

There are eight decks, alphabetically designated A 
to H, including the promenade decks, all of which are 
intended for the use of passengers. 


PASSENGER ACCOMMODATION. 


The special accommodation is of the most luxurious 
kind and includes two vice-regal suites, comprising 





designed and installed by the General Electric Com- 
pany, of London and Witton, which firm also installed 
the fire alarm gear and the electrical equipment of 
the kitchens. 

On F deck the first-class dining saloon, measuring 
82ft. by 68ft., has seats arranged for 260 passengers. 
A portion of the deck above is raised to form a dome 
over the dining saloon and giving additional height, 
an especial advantage in tropical waters. Imme- 
diately above the dining saloon a room is arranged to 
house the air conditioning plant for the dining saloon. 

All the public rooms and promenades for the 
first-class passengers are situated on B deck and 
they comprise a reading and writing room, lounge, 
and covered dance floor. A sports and games 
area, 275ft. long by 82ft. wide, is provided on A 
deck, supplemented by the further provision on B deck 
of the ship’s “ Lido,” comprising a swimming pool, 
verandah café and bar, with seating round the pool 
and ample space for sunbathing. When desired, 
portable screens can be fitted on each side to form a 
sheltered enclosure for the swimming pool. A 











Fic. 1—-THE NEw P. AND O. 


yard, serves to give an idea of the general appearance 

of the ship, the hull dimensions and machinery 

particulars of which are given in the table herewith. 
. Hull Dimensions and Particulars. 


Length overall eis 664ft. Gin 


Length between perpendiculars 630ft. 
Breadth overall 84ft. 
Breadth moulded S2ft. 
Depth moulded to “‘ E ” deck 47ft. 6in. 
Depth moulded to ‘‘ F ” deck 38ft. 
Gross register tonnage, about 24,000 
fotal normal shaft horse-powe1 24,000 


Designed service speed 21 knots 


Passenger Accommodation. 


Number of first-class passengers 445 
Number of tourist class passengers 563 
Number of ship’s working complement 563 


Propelling Machinery. 
Type, Twin-screw single-reduction Parsons geared turbines 
Designed service output ; 24,000 S.H.P. 
Astern power ’ 70 per cent. of ahead power 
Turbine speed 1,715 r.p.m. 
Propeller speed 112 r.p.m 
Boiler Installation. 
Babcock and Wilcox oil-fired 
Four large and two small 
725 deg. Fah. 
450 Ib. /sq. in. 


Type of boilers ... 
Number of boilers 
Steam temperature ... . . 
Safety valve blow-off pressure 
Large boilers : 

Total generating surface 

Total superheating surface 

Total air heating surface 
Small boilers : 


29,860 sq. ft. 
4,600 sq. ft. 
32,000 sq. ft 


Total generating surface 7,170 sq. ft. 
Total superheating surface 1,196 sq. ft. 
Total air heating surface 8,000 sq. ft 


Turbo-generator Sets. 
B.T.H. D.C. 


Type of generating plant.. turbo-generators 
Number of sets... ... . : 
Total designed output 
Generator speed 

Voltage : 


1,650 kW 

500 r.p.m 

220 volts 
Emergency Generator Set. 

One 90-kKW Allen oil engine-driven set 


GENERAL Hutu DEsIcn. 


The ‘“Stratheden” has a straight stem and a 
cruiser stern with a single funnel, which is carried 
some 9ft. higher than in the previous ships. There are 
two pole masts and the lines of the hull are pleasing 
in appearance. The ship was built in accordance 
with the latest requirements of Lloyd’s Register of 
Shipping and the Board of Trade, for the highest class 
of certificates, and conforms to the rules laid down by 
the International Convention for Safety of Life at Sea. 

The hull is divided into twelve transverse water- 
tight compartments up to the level of F deck. The 
double bottom is continuous from the collision 








LINER ‘“‘STRATHEDEN "’ 
dining room, sitting room, verandah, bedroom and 
bathroom, situated on D deck, where also six cabins 
de luxe are fitted. Accommodation is provided for 
448 first-class passengers in 216 single and 116 two- 
berth rooms on C, D, and E decks, and also on F deck 
forward of the dining saloon. A considerable number 
of the cabins have a private bathroom attached, 
while the remainder of the cabins have both hot and 
cold fresh water laid on to the wash basins. 

A telephone system has been installed for the use 











FiG. 2—TELEPHONE SWITCHBOARD 


of first-class passengers, each cabin having a tele- 
phone connected to a central telephone exchange, and 
additional telephone call-boxes are situated on 
several decks. 

The switchboard (see Fig. 2), which is normally 
under the control of two operators, has an initial 
capacity of 400 lines, with provision for additional 
equipment to serve 500 lines. 

In addition to the primary service purposes, the 
system provides means for intercommunication 
between members of the staff and between passengers 
and staff, and also enables anyone on board the vessel 
to make calls over shore lines when in port. It was 








LEAVING THE BUILDER’S YARD 


children’s dining saloon is arranged on F deck and a 
nursery on C deck with suitable open-air space for 
play. 

The 563 tourist passengers are accommodated in 
233 cabins on F, G, and H decks, each cabin being 
attractively furnished, and all the wash basins pro- 
vided with hot and cold fresh water. On F deck the 
tourist dining saloon extends throughout the ship’s 
width and measures 82ft. by 68ft., with seating for 
332 persons. The tourist smoking-room is also placed 
on F deck. On E deck there is a nursery, lounge, and 
a swimming pool, while on D deck there is a verandah 
and a covered dancing space. Promenades are pro- 
vided on D, EF, and F decks, while a sports and games 
area is situated on C deck. 

Entrance halls are arranged on each deck in way 
of the stairways and electric lifts are fitted for the 
conveyance of passengers, the two first-class lifts 
extending from F deck to B deck, and the tourist 
lift from G deck to D deck. The special sidelights 
and windows were supplied by J. Stone and Co., Ltd., 
of Deptford. 

The galleys are arranged on F deck between the 
first and tourist elass dining saloons. 

In order to meet the varying climatic conditions 
with which the vessel will have to contend, “ Carrier ’ 
air-conditioning plant, to supply the first-class dining 
saloon with fresh air of regulated temperature, is 
installed. In addition, the ‘‘ Thermotank *’ mecha- 
nical system of ventilation is fitted in all public rooms 
and in the passengers’ cabins and also the crew's 
quarters. 

The designing and supervision of all the decorative 
work was carried out by A. McInnes Gardner and 
Partners, architects, of Glasgow, with Waring and 
Gillow, of London, as the general contractors, except 
in the case of the first saloon dance space and 
swimming pool, where the work was undertaken by 
the shipbuilders. 


CARGO ARRANGEMENTS. 


The ship has been designed to carry over 7000 tons 
of cargo, calculated on a basis of 50 cubic feet to the 
ton. The refrigerated capacity is about half the total, 
and comprises about 187,000 cubic feet of refrigerated 
space, in addition to which there is a further 35,000 
cubic feet for ship’s stores. Special attention has 
been given to the design of hatches and the provision 
of the latest type electric 3-ton winches for the econo- 
mical handling of cargo from derricks. For dealing 
with heavy goods four 10-ton derricks are carried. 

A special ventilating system is fitted in the chambers 
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reserved for refrigerated cargo and general cargo, 
provision being made for the carrying of meat and 
fruit cargoes. The refrigerating machinery com- 
prises four of J. and E. Hall’s latest twin-compressor 
horizontal CO, machines, which are electrically driven 
and are generally similar to those described in our 
issue of September 3rd. 

The insulated cargo is carried in Nos. 1, 2, and 3 
holds and between decks forward, while Nos. 4, 5, 
and 6 lower holds aft, also No. 6 between decks, are 
used for the stowage of general cargo. Provision 
can be made for the carrying of motor cars in No. 6 
between decks. 

Deck AUXILIARY EQUIPMENT. 

The ship has a full complement of steel lifeboats, 
including four motor boats, all of which are fitted 
with patented ‘“‘Schat”’ skate launching gear, and 
carried by Welin MacLachlan gravity type davits 
on A, B, and C decks. The lifeboats, excepting the 
motor boats, are fitted with Fleming’s patented hand- 
propelling gear, and are designed to accommodate 
the whole of the ship’s complement, should the 
necessity arise, and to provide the usual service of 
craft for the conveyance of passengers between the 
ship and the shore when cruising. For the safety of 
the vessel in case of fire, a Lux-Rich system of smoke 











woe, 
heater, one pair working and one pair standby. Two 
oil fuel transfer pumps of the electrically driven two- 
throw type are provided, each having a capacity of 
60 tons per hour, for transferring oil to the settling 
tanks. 

The tube cleaning equipment for the boilers and air 
heaters includes Diamond type soot blowers supplied 
by Babcock and Wilcox; also a small electrically 
driven air compressor of 50 cubic feet capacity 
against 60 lb. per square inch. We noted that 
Malone CO, recorders are fitted for the boiler plant, 
while Negretti and Zambra’s temperature indicators 
of the thermo-coupled type are used for the funnel 
gases. There are two de-superheaters of Babcock and 
Wilcox design, one of 30,000 Ib. and one of 15,000 Ib. 
per hour capacity. 

The propellers are of Stone’s built-up type, each 
having four blades of manganese bronze, secured to 
cast steel bosses by mild steel studs and gun-metal cap 
nuts with a cast iron cone fitted over each propeller 
nut. 

The auxiliary machinery is of the latest Weir 
closed feed type, with electrically driven main and 
auxiliary extraction pumps. The main extraction 
pumps withdraw the condensate from the reservoirs 
in the main condensers and deliver through three- 
stage air ejectors and drain cooler to the main feed 





FIG. 3—STARTING PLATFORM CONTROL POSITION 


detection and alarm has been fitted in the cargo 
spaces and store rooms, while the whole of the 
passenger accommodation, public rooms, &c., are 
safeguarded against fire by a complete equipment of 
the Grinell automatic sprinkler and fire alarm system 
by Mather and Platt, Ltd., of Manchester, together 
with all the latest means for preventing and com- 
hating fires. For additional safety the whole of 
the woodwork in the passenger accommodation and 
crew's spaces is covered with fire-resisting paint. 
Fireproof doors are fitted in all the main alleyways 
on F deck and the decks above. 


MAIN AND AUXILIARY PROPELLING MACHINERY. 

In its general design and lay-out the main pro- 
pelling machinery follows closely that installed in the 
Orient liner “‘ Orcades,” which was described in our 
issue of August 27th. It consists of a twin-screw 
arrangement of Parsons single-reduction geared 
turbines, taking steam from Babcock and Wilcox 
water-tube type boilers. The principal particulars 
are given in the accompanying table. The gears, we 
noted, were particularly quiet at all speeds. They 
are of the latest design with ‘‘ A.A.’’ (All Addendum) 
pattern teeth. In Fig. 3 we reproduce a view taken 
at the control position of the starting platform. 

‘he main condensers are of the Weir regenerative 
pattern. They are suspended from the low-pressure 
turbine casings and are supported on springs. They 
have a total cooling surface of 25,000 square feet and 
are designed to maintain a vacuum of 28in. with a 
30in. barometer, and with a sea water temperature of 
86 deg. Fah. 

The boilers are arranged to burn oil only under the 
forced draught closed air duct system with open 
stokeholds. The air is supplied to the boilers by five 
double-inlet electrically driven fans of Howden make. 
The oi! fuel pumping installation consists of four units, 
each comprising one electrically driven pump and one 





pump suction. The main feed pumps are of the Weir 
steam turbine driven type, these being two in number, 
each designed to deliver 240,000 lb. per hour against 
a discharge pressure of 550 Ib. per square inch through 
low-pressure intermediate and high-pressure heaters 
to the Babcock and Wilcox automatic feed regulators 
on the boilers. The feed heating steam is taken from 
the auxiliary exhaust system and bled at suitable 
pressures from the main turbines. 

The two Allen main circulating pumps are of the 
turbine-driven centrifugal type and are each designed 
to deliver 16,000 gallons per minute against a head of 
21ft. 

An evaporating plant for providing distilled water 
for the boilers is fitted, and it comprises a Weir 
vertical high-pressure evaporator of 40 tons per day 
capacity when supplied with steam at 160 lb. per 
square inch, and one low-pressure evaporator of 
6750 lb. per hour capacity when supplied with steam 
at 65 lb. per square inch. The evaporators are fed 
by two electrically driven two-throw pumps of 40 tons 
per day and 6750 lb. per hour respectively. 

A fresh water distilling plant for ship’s services is 
also fitted. This consists of two Weir vertical 
evaporators of the high-pressure type, each designed 
to evaporate 50 tons of pure fresh water per day 
when supplied with steam at 90 lb. per square inch, 
with two Weir distilling condensers, each having a 
duty of condensing 50 tons of vapour per twenty-four 
hours. One electrical two-throw feed pump for this 
evaporating plant has a capacity of 3 tons per hour. 
There are two forced lubrication pumps, each designed 
to deliver 24,000 gallons per hour against 50 lb. per 
square inch pressure; two electrically driven oil 
purifiers, each of 225 gallons per hour; two bilge 
pumps, each of 60 tons per hour capacity against 
60ft. head ; one fire and bilge pump of 160 tons per 
hour against 50 lb. per square inch, or 80 tons per 
hour aga~st 100 Tb. per square inch; two sanitary 





pumps, each of 200 tons per hour capacity against 
105ft. head ; one wing transfer pump and one bath 
pump, each of 60 tons per hour capacity against 90ft. 
head ; one bilge pump of 160 tons per hour against 
60ft. head ; one emergency S.O.S. type of bilge pump 
capable of dealing with 80 tons per hour against 
100 lb. per square inch, or 160 tons against 50 lb. per 
square inch. All the pumps above mentioned are of 
the Drysdale electrically driven centrifugal type. 

The harbour closed feed system comprises two Weir 
auxiliary vertical direct-acting feed pumps, each of 
40,000 Ib. per hour capacity; one feed-cireulated 
drain cooler, capable of raising 40,000 lb. of feed 
water from 100 deg. to 140 deg. Fah.; one auxiliary 
surface feed heater, designed to raise 40,000 Ib. of 
feed water per hour from 140 deg. to 204 deg. Fah.; 
and a sea water-circulated drain cooler is also pro- 
vided for harbour service. 

One electrically driven drain tank pump, with 
automatic float control, and one electrically driven 
feed tank pump, each of 10 tons per hour capacity 
against 50ft. head, and a pressure filter for harbour 
duty is provided. 

The steam supply to the turbines passes through 
emergency valves fitted at the engine-room bulkhead. 
These valves can, in case of emergency, be closed 
instantly by hand and operate automatically in the 
event of either a failure in the supply of lubricating oil 
to the machinery or if the turbine speed rises above the 
specified figure. The turbines are also automatically 
stopped in the event of pressure accumulating in the 
main condensers. 

A fully equipped engineers’ workshop is carried, 
which includes the following machines :—One 7}in. 
secrew-cutting and surfacing lathe, one hand and 
power-driven drilling machine, one emery grinder, 
and one grindstone, hand and power-driven. The 
machines are driven by a 5 H.P. electric motor. 


ELecTRicC GENERATING SETS. 


The electric generating plant is accommodated in 
a special flat arranged above the engine-room. In it 
are installed three British Thomson-Houston Com- 
pany, Ltd., steam turbine-driven generator 
each with a designed output of 500/550 kW at 220 


sets, 


volts. The switchgear controlling them is mounted 
alongside. We noted that the sets, which are 
geared, were noticably quiet in their running. For 


emergency purposes there is an oil engine-driven 
generator set, by W. H. Allen, Sons and Co, Ltd. 
This is accommodated on a special compartment on 
one of the upper decks. It has a designed normal 
output of 90 kW with a maximum output of over 
100 kW. 








INTERNATIONAL ENGINEERING CONGRESS, 
GLASGOW, 1938. 

A NUMBER of engineering societies have decided to 
co-operate in organising an International Engineering 
Congress in Glasgow next year, to be held during the 
progress of the Empire Exhibition, Glasgow, thus taking 
advantage of the attendance there of the vast number of 
engineers from distant parts who will doubtless then be in 
the city. A very representative General Committee has 
been formed, with the Right Hon. Lord Weir, P.C., 
G.C.B., as President. The Congress will be held from 
June 2Ist to 24th inclusive, and during these dates an 
interesting programme has been arranged. The pro- 
visional programme is as follows :—Tuesday, June 2ist : 
morning, opening session in the Conference Hall of the 
Exhibition, followed by technical sessions; afternoon, 
visit the Exhibition ; evening, civic reception. Wednesday, 
June 22nd: morning, technical sessions; afternoon, 
visit to Exhibition or to works. Thursday, June 23rd: 
alternative excursions by river and into surrounding 
country. Friday, June 24th: morning, visits to works ; 
afternoon, visits to works; evening, reception and con- 
versazione. 

During the technical sessions addresses will be delivered 
by outstanding authorities on each branch of engineering, 
and visits to works arranged, appropriate to the interests 
of these branches. The official language will be English. 
Membership of the Congress will be open to members of 
any recognised technical society. A fee of £2 5s. will be 
payable by each member and £1 15s. for an accompanying 
lady, which will include attendance at Congress, excur- 
sions, receptions, &c., admission to the Exhibition, and 
volume of ** Proceedings’ for each member. A definite 
and detailed programme is in course of preparation, ani 
will be circulated as soon as ready, together with details 
of hotels in and near Glasgow. The Hon. General Secre- 
tary of the Congress is Mr. P. W. Thomas, 39, Elmbank- 
crescent, Glasgow, C.2. 





TurBINE Locomorives.—For a number of years a 
committee of the American Railway Fuel and Travelling 
Engineers’ Association has been carrying out a research 
to find a type of motive power which has great possibilities 
for development. With certain important fundamental 
details decided upon the committee has recently pro- 
posed a design for a 4000 H.P. condensing turbine locomo- 
tive with a direct mechanical drive, using a 2-4-2, 2-4-2 
wheel arrangement, and having a tractive force of 
64,000 lb. According to particulars given in Railway 
Age, the length of the engine is to be 81ft., total weight on 
driving wheels 280,000 lb., and on the bogie wheels 
220,000 lb. The driving wheels will have a diameter of 
5lin., and the bogie wheels 37in. Two continuous-tube, 
high-pressure and high-temperature boilers will supply 
steam at a pressure of 1200lb. per square inch and 
850 deg. Fah. 
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Metropolitan Water Board Pumps 
at Hammersmith. 


InN an article published in our issue of July 9th, we 
described the new water-tube boiler plant built by J. 
Samuel White and Co., Ltd., of Cowes, Isle of Wight, 
which supplies steam to a new steam turbine-driven 
pumping plant supplied by Worthington-Simpson, Ltd., 
of London and Newark-on-Trent, to the Hammersmith 
pumping station of the Metropolitan Water Board. The 
new plant is housed in an extension to the existing building 
on the east side of Standish-road. It was built and 
installed to the specifications and designs of the chief engi- 





at 958 r.p.m. to 11,500,000 gallons per twenty-four 
hours against 210ft. head when running at 1073 r.p.m. 


TURBINE AND CONDENSING PLANT. 

For driving the pumps there is a Fraser and Chalmers 
high-pressure, multi-stage, impulse type turbine with an 
approximate output of 1000 B.H.P. when running at 
a speed of between 5400 to 6000 r.p.m. The turbine 


is supplied with steam from the White water-tube boiler 
referred to in our previous article at a pressure of 250 lb. 
per square inch at the stop valve and with a superheat of 
175 deg. Fah. 

The turbine is of the combined impulse reaction type, 
and it incorporates a speed-reduction gear 
ratio of 5-592 


having a 


to 1. The centres of the two wheels are 
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FiG. 1—-SUCTION SIDE OF PUMPS SHOWING TURBINE AND PART OF GENERATOR 


Colonel J. RK. Davidson, and the 
F. E. F. Durham. 


neer to the Board, Lieut.- 
mechanical engineer, Mr. 
THE Pumps. 

As shown by the accompanying two engravings, Figs. | 
and 2, the plant comprises two Worthington-Simpson 
horizontal split-casing centrifugal pumps, which are 
arranged side by side. They have I4in. delivery branches 
and I6in. suction branches, and are connected together 
by means of a Wellman-Bibby flexible coupling. The 
purnps are provided with gun-metal impellers and phosphor 
bronze renewable hub rings, while the high-tensile steel 
shafts are fitted with phosphor bronze sleeves running 





in a vertical plane with the pinion at the top, the low- 
speed shaft driving the pump shaft through a Wellman- 
Bibby coupling. 

The bottom half of the turbine casing incorporates 
the condenser body, and was supplied by the turbine 
makers, but the whole of the internal parts were supplied 
by Worthington-Simpson, Ltd. It has a surface of 1000 
square feet, and the tubes are #in. outside diameter, and 
are 16 B.W.G., made of 70/30 mixture. 

The air pump is one of the Worthington standard No. 5 
two-stage steam air ejectors, designed to maintain a 
vacuum of 28 in. with the barometer at 30in. Standard 
inter and after coolers are provided, while the condenser 





FIG. 2—DELIVERY SIDE SHOWING TURBINE AND SWITCHBOARD 


in ring-oiled  white-metal-lined bearings, one being 
furnished with a water-cooled plate type thrust bearing. 

Both pumps are mounted on a cast iron bed-plate 
which has flanged ends for bolting to the turbine base. 
All the small pipes and fittings about the pumps are 
chromium-plated. 

On the top of the pump casings water-operated ejectors 
for charging purposes are provided. Water level gauges 
are also fitted on the top part of the pump casings so 
that visible indication that the pump is charged is given. 

The suction and delivery piping, with its interconnec- 
tions and valves, is so designed as to enable the pumps 
to be run both in parallel and in series. 
the combined set ranges from 7,000,000 gallons of water 
per twenty-four hours against 300ft. head when running 


The duty of 





is also arranged with the necessary fittings to suit the 
closed feed system. 

Both the circulating and the extraction pumps are 
of Worthington-Simpson standard design. They are 
mounted in line and are separately driven by either a 
15 B.H.P. General Electric D.C. motor running at 
1375 r.p.m., or alternatively by a Gilbert Gilkes and 
Gordon water turbine supplied with water at 180ft. 
head. A 6in. automatic atmospheric exhaust relief 
valve of Worthington-Simpson design for relieving the 
pressure in the event of the vacuum failing is provided. 


GENERATOR. 


As shown in Fig. 1 the shaft of the main pump furthest 
from the turbine is extended, and is coupled by means of 





a friction coupling to a 250-kW General Electric open type 
compound-wound interpolar pattern D.C. generator, 
with a designed output of 250 kW at 210 volts. 

The firm of Worthington-Simpson, Ltd., of Newark- 
on-Trent and Queen’s House, Kingsway, London, W.C.2, 
supplied under its contract, in addition to the pumps and 
condensing plant above referred to, all the necessary 
interconnecting piping about the plant, also the special 
gauge boards and alarm board, all of which are in accord- 
ance with the Metropolitan Water Board’s usual speci- 
fication. 

It is of interest to record that all the previous pumping 
plants at this station, with the exception of a very old 
beam engine, were manufactured and installed by 
Worthington-Simpson, Ltd., consisting of : Three rotative 
beam engines; one compound horizontal, high-duty, 
direct-acting Worthington engine ; one horizontal cross- 
compound fly-wheel engine; one compound vertical 
fly-wheel engine of the “ Leavitt” type, and two triple- 
expansion, vertical fly-wheel pumping engines. 

Test Resutrs. 

The completed plant was run in accordance with the 
tests laid down in the Board’s official specification and 
the following results were obtained. The figures which 
we reproduce below refer to a steam consumption trial! 
of ten hours’ duration, which was carried out with the 
pumping unit operated by the steam turbine : 


Revolutions per minute 
Turbine oes 
Pumps ... 
Million gallons per twenty- four hours 
Suction head (float), feet ed 
Delivery head, feet ... 
Velocity head, feet ... 
Total head, feet 
Water horse-power 
Kilowatts (meter) 
Electrical horse-power 
Total water and electrical horse- _power r 
Condensate, Ib. per hour 
Steam per W. and E.H.P. per hour, Ib. 
Steam pressure at stop valve a 
Steam temperature at stop valve 
Superheat, deg. Fah. ‘ 
Temperature rise in inte rcooler, deg. 
Vacuum (corrected for barometer) 
Exhaust temperature, deg. Fah. ... 
Corrections : 
Superheat (factor) ... ... Sosa 1- 
Pressure ; RR wes F . Nil 
Intercooler, per cent. 0-8 
ae steam consumption per W. and 
.-H.P., lb. per hour ... .. as 10-5: 
Gunman steam consumption, “subject to 
4} per cent. tolerance, Ib. per hour... ... 10- 


Fah. 











SIXTY YEARS AGO. 


THAT certain gases could be liquified by cold and com- 
pression had been known for many years, so we wrote in 
our issue of December 28th, 1877, and reasoning by 
analogy, it appeared to be probable that all gases could be 
converted into liquids if only sufficient cold and sufficient 
pressure could be brought to bear on them. Some years 
ago, we continued, it was announced that an American 
had succeeded in liquifying air, but the statement was 
easily shown to be untrue. Indeed, until the other day 
oxygen, nitrogen, and hydrogen had completely baffled 
every attempt to alter their condition. It would now 
seem, however, that Monsieur Raoul Pictet, the well- 
known Swiss savant, had at last succeeded in liquifying 
oxygen. By a double circulation of sulphurous acid and 
carbonic acid he had liquified the second named gas at a 
temperature of — 60 deg. Cent. under a pressure of 60 Ib. 
to 80lb. per square inch. He then caused the liquid 
carbonic acid to flow into a tube about 13ft. in length. 
Two pumps working together produced a vacuum in this 
tube, with the result that, in accordance with a well-known 
law, part of the liquid carbonic acid solidified while the 
remainder evaporated. In the interior of the tube con- 
taining the solid carbonic acid there was another and much 
smaller tube, through which oxygen, produced from 
chlorate of potash, was caused to flow under a high pressure. 
On the morning of December 22nd all was in readiness for 
the experiment. The oxygen was first brought under a 
pressure of 4500 lb. per square inch and at the proper 
moment the pressure was released suddenly. A portion of 
the gas immediately expanded and in doing so cooled 
down the remainder to such a degree that a jet of liquid 
oxygen issued from the end of the tube. We regarded this 
as a splendid achievement, which would render December 
22nd, 1877, a red-letter day in the records of scientific 
discovery.... At the Baldwin Locomotive Works in 
Philadelphia, so we read in a paragraph in the same issue 
the usual time required by a gang of five or six men to 
erect a locomotive was from nine days to two weeks. At 
the Jackson works of the Michigan Central Railway a gang 
of fifteen men had accomplished the same feat in twenty- 
five hours, while another gang, going one better, had done 
it in 164 hours. Disbelief was rife among the engine 
builders of the country, and the two gangs felt piqued. 
Accordingly at seven o’clock on the morning of November 
16th, 1877, the gangs, in the presence of two hundred 
spectators, set to work on the erettion of two engines, the 
parts of which had previously been collected ready to their 
hands. The water was run into the boilers and the fires 
were lit while erection was still in progress. What other 
aids to economy of time were adopted we did not record, 
but two hours fifty-five minutes after the start the first 
engine steamed out of the shop, to be followed a minute 
later by the second. The two engines were immediately 
attached to a waiting train and took a party of workpeople 
on an excursion to Detroit. They were stated to have run 
as smoothly throughout the trip as if they had been 
months in service. 








ELECTRIFICATION OF PoLisH RatmLways.—The electri- 
fication of the railways round Warsaw was completed on 
Tuesday, December 14th, when the line from Warsaw to 
Minsk-Mazowiecki was formally opened. 
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An All-Welded Factory. 


For some time past the electrode works of Murex 
Welding Processes, Ltd., at Walthamstow, has been 
taxed to its fullest capacity, and as a result of the steadily 
increasing demand the firm has found it necessary to 
build new works at Waltham Cross. These works are 
now in course of construction and when completed they 
will form one of the largest all-welded steel-frame struc- 
tures of their kind in this country. At present the factory 
covers an area of 4} acres in a rectangular block of 500ft. 
by 375ft., and there is space for future extensions. The 

















MAIN COLUMN 


the shops and 


structure is being welded throughout in 
using the firm’s 


on the site by the electric are process, 
welding plant and electrodes. 

It is expected that the building will be completed 
within five months of the raising of the first girder, and 
that it will be ready for production early in the New Year. 
In order to provide the maximum possible unobstructed 
floor space the design of the steelwork is somewhat 
unorthodox, the design incorporating only four internal 


columns. The purlins are 3in. by 24in. by jin. angles 





the front of the building incorporates a run-off pipe leading 
to a drain. 

The roof is being glazed with jin. wired glass and sheeted 
with asbestos cement corrugated sheeting. 

The total weight of steelwork in the building is about 
850 tons, giving a weight of 10 lb. of steel per square foot 
of floor space. As may be seen from our illustrations, 
the welded sections have a clean finish free from any 
pockets in which concealed corrosion is likely to occur. 

In addition to combining strength and lightness with 





bearing protects it and prevents any moisture or foreign 
matter entering the gear case. 

Lubrication is by splash from an oil sump in the bottom 
of the body. 

The upper part of the worm spindle on which the bowl 
is carried is chromium plated as a protection against wear 
and corrosion. The bowl, which is a machined steel forg- 
ing, has a gun-metal distributor and top plate, and steel 
parts likely to be in contact with corrosive liquids are pro- 
tected by a chromium on a nickel coating. 





i 





pW 





a 








SIDE VIEW OF NORTH LIGHT BAYS UNDER CONSTRUCTION 


rigidity, the method of construction adopted for this 
building is very rapid. The bulk of the steel used in its 
construction was brought to the site, cut to length and 
shape, and then welded into girders. The light secondary 
girders were delivered to the site ready cut to length 
and were assembled at the rate of three per week by three 
welders and four erectors. A jig, 125ft. long, used for 
this job is shown in the accompanying illustration. 

Adjacent to the factory a two-storey office building is 
being erected for occupation by the executive and design 
staff. A smaller single-storey building is also being built 
as a laboratory. Photographs illustrating the work are 
reproduced herewith. 








A Small Centrifugal Purifier. 


Our illustration shows a new type of small centrifugal 
purifier which is now being made by Hopkinsons, Ltd., 
Huddersfield. In this model the drive is transmitted from 
the flange mounted motor through a dog clutch to the 











SECONDARY GIRDER 


carried on jot rakers spaced at 12ft. 6in. centres. 
carried on 125ft. span 
centres and weighing 


and are 
The ends of these joist rakers are 


lattice girders spaced at 31ft. 3in. 

about 4} tons each. These girders have their axes inclined 
at 66 deg. to the vertical so as to lie in the same plane as 
the glazing. 

Running the entire length of the structure and carrying 
the ends of the lattice girders are three main girders, 
each 500ft. long and weighing about 70 tons. These 
girders are designed to be continuous over two inter- 


mediate supporting pillars, and to allow for the large 
positive bending moments the effective depth of the girder 
is increased at the intermediate supports by the addition 
The lower boom of the front girder is adapted 


of a hump. 
and each of the supporting pillars along 


as a gutter, 














IN WELDING JIG 


horizontal worm wheel shaft. The shaft, which is carried 
on ball bearings, is so designed that it can be withdrawn, 
complete with bearings and one member of the clutch, 
through a side door in the body without disturbing the 
motor. The worm wheel transmits the drive to the vertical 
worm spindle, which has a speed of 11,000 r.p.m. A special 
type ball bearing is fitted at the lower end of the spindle 
in a housing, which permits a vertical sliding movement. 
The lower side of the housing of this bearing rests on a 
spring which damps out any vibration and ensures smooth 
acceleration and running. The housing of a second ball 
bearing towards the upper end of the spindle contains 
horizontal springs for centring the spindle and at the 
same time permits the necessary movement when the bowl 
becomes loaded with impurities. A thrower ring above this 


The bowl is surmounted by three nickel-plated sheet 
metal covers or traps, the lower two for collection of the 
separated liquids and the upper for overflow, should the 
machine be fed at too great a rate or the bowl become 
choked with solid matter. Inserted in the overflow trap 
is the feed cup, with a tubular extension to the bow]. 
Pumps, when required, are mounted on the body at the 
opposite side to the motor, a single pump being driven 
through a dog clutch from the worm wheel shaft. Where 
two pumps are required, gear drive is used, the gears being 
housed in a special casting forming an oil bath, with 
lubrication by splash. 


In place of the the 


flange-mounted motor shown, 

















SMALL CENTRIFUGAL PURIFIER 


machines are also supplied with an independent motor, 
driving the horizontal shaft by belt, or fitted with fast-and- 
loose pulleys for line shaft drive. 

We are informed that these machines can be accele 
rated to full speed in under 30 sec., and that on average 
samples efficiently handle from 20 to 35 gallons of turbine 
oil and 25 to 30 gallons of transformer oil per hour. 








Driving Unit for Paper Machine. 


For the purpose of driving the stuff chest agitators of a 
paper mill, David Brown and Sons (Hudd.), Ltd., have 
recently supplied a set of nine electric motor geared units, 
one of which is shown in the accompanying engraving. 

These units are of 12} H.P. each and had to be made 





very compact on account of limitations of floor space. As 
a consequence a vertical motor was adopted with double 
reduction gearing, which reduces the motor speed of 
1450 r.p.m. to approximately 10 revolutions at the driving 
coupling, where the shaft is 5$in. in diameter. 

In view of the fact that the motor may be called upon 
to start up against two and a-half times the normal load, 
a squirrel-cage surface-cooled motor was adopted, and as 
there is, the possibility of a fall of stuff, or a deluge of water 
pouring down on it, the motor is totally enclosed and is 
cooled by the draught of a fan blowing along the casing. 
As will be seen from the engraving, there is a cowl above 
the inlet to prevent water getting into the fan. For con- 
venience in lifting out the motor for overhaul and such- 
like purposes, the top end of the armature shaft is drilled 
and tapped for a lifting eye. 

The motor drives through a * Cone-Ring’’ flexible 





coupling, @ worm gear comprising a worm, integral with 
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its shaft, of case-hardened steel with the threads generated 
and ground. The worm wheel has:a Taurus bronze 
centrifugally cast rim shrunk on to a cast iron centre and 
has teeth generated with profile-ground hobs. The second 
speed reduction is effected by helical gears of heat-treated 
steel. There are two separate wheels and pinions with 
opposed helices to eliminate end thrust, and a second cone- 
ring coupling on the slow-speed shaft. These gears are of 
heat-treated steel and have hobbed teeth. 

The base of the unit, it will be noticed, is provided with 

















DRIVING UNIT FOR PAPER MACHINE 


fins to encourage the cooling of the gears and, incidentally, 
to stiffen the bearings, and acts as an oil bath into which 
the gears dip. It is made oil-tight and dust-proof and has 
an oil level gauge 








A New Lighting System for 
Industry. 


THe“ Osira ’ system of electric lighting with fluorescent 
tubes, introduced by the General Electrie Company some 
eighteen months ago, has not only met with success in the 
decorative lighting field, but is said to have afforded «a 
solution to some of the most complicated illumination 
problems in modern industry. It been found, for 
example, to meet the requirements involved in the 
illumination of the gauge room in an engineering works, 
such as an aeroplane factory. The sensitivity of gauges to 
temperature means that the temperature of the gauge 
room must be kept at a constant level, a requirement 


has 





LIGHTING SYSTEM 


which involves the total enclosure of the room with the 
exclusion of all daylight. The lighting units must be dis- 
posed so that nowhere within a considerable distance of the 
test gauges can any local hot spots be created. 

Where such fine tolerances are involved the visual 
checking of gauges calls for lighting which will enable the 
checking to be carried out with minimum strain and 
maximum reliability. The illumination should have as 
far as possible the general quality of sunlight, and in 
view of the fact that the temperature has to be kept at a 














constant level without local hot spots, it is desirable that 
the distribution of as small a wattage consumption as 
possible should be spread over a large area. Experience 
is said to have shown that “ Osira ” fluorescent tubes meet 
the case admirably. Their high efficiency results in the 
dissipation of the minimum amount of heat, their low 
surface brightness enables them to be spread evenly over 
a large area in such a way that adequate diffusion of both 
light and heat is obtained, while by suitably choosing the 
colour combination of the tubes a resulting lighting effect 
closely approximating that of sunlight is secured. A 
typical installation is shown in the accompanying illus- 
tration. 

Preliminary tests indicated that an illumination inten- 
sity in the neighbourhood of 30 foot-candles was adequate 
for the work. Anything materially below that level 
increased the strain of vision, and the installation illus- 
trated was therefore designed to give this average 
illumination. That the diffusion of the light is satisfactory 
is shown by the fact that illumination readings taken in 
all parts of the room showed a maximum variation of from 
31 to 28 foot-candles, while the shadowlessness was such 
that when an operator seated himself at the bench the 
illumination of the gauge he was examining only dropped 
from 30 to 29 foot-candles. To obtain the correct colour 
quality a mixture of pink and bluey-white tubes have been 
combined in lines of three tubes, two white and one pink. 
Constancy of both illumination output and colour quality 
is obtained by the installation of chokes on the white tube 
circuits. It is found in practice that while the output of the 
pink tubes based on a neon discharge remains constant 
for very long periods, that of the white tubes tends to 
depreciate during long life. For this reason the white tubes 
are arranged so that in the early stages of their life they 
are deliberately under-run, and an adjustable choke 
enables the current to be increased so that the total light 
output and colour balance can be kept constant through- 
out the life of the tubes. To ensure the elimination of all 
stroboscopic effect, adiacent lines of tubing are arranged 
on separate phases. The system has now been installed in 
several aeroplane factories and is said to have proved 
entirely satisfactory. 








Canadian Engineering News. 


By our Canadian Correspondent.) 


Floating Wood Barker. 


A NOVEL pulpwood barking machine has been 
introduced to woods operations on the Newfoundland 
coast. It consists of a standard 12ft. diameter by 45ft. 
Canadian barking drum mounted on a steel barge for 
use in barking logs along the shores of Newfoundland 
before they are shipped to England. The barge is 100ft. 
long by 30ft. wide by 9ft. deep. and has a maximum 
draught of 5ft. The supporting framework for the drum 
is an integral part of the barge framing. The drum is 
driven by a 265 H.P. oil engine. This engine also drives 
a 15 kW generator and a 1000 gallons per minute pump 
for washing logs at the discharge end of the drum and for 
sluicing the bark out of the side of the barge. A 20 H.P. 
auxiliary Diesel engine drives a 12-kW generator and the 
bilge pump. The feed conveyor, which carries the water 
from the logs to the drum, and the sorting conveyor at 
the discharge end of the drum, are driven by the main 
shaft, which rotates the drum. Two electric-driven wood 
peckers for cleaning out knots, &e., are located on 
the deck of the barge, one on each side of the sorting 


cony eyor. 





OF GAUGE ROOM 


Living accommodation, including dining-room and 
galley, are provided for a crew of fourteen. In addition, 
a small machine and blacksmith shop, containing a lathe, 
emery wheel, grinder, pipe threading equipment, &c., 
is situated under the vat of the barking drum. This craft 
was purchased by W. I. Bishop, Ltd., for Bowater-Lloyd, 
of England, St. Johns, Newfoundland, being the port of 
registry. The company has timber limits in twenty-seven 
different places in Newfoundland. By having the barking 
equipment on a barge it can be used at the various 





locations, eliminating the necessity for towing booms of logs 
to the drums. 


Richelieu Project. 


The International Joint Commission is studymg 
a proposed 500,000-dollar project designed to connect 
the St. Lawrence with the Hudson River by development 
of the Richelieu River to make it navigable. The plan 
calls for a waterway 27ft. to 32ft. deep from the St. 
Lawrence to the Hudson. It envisages enlargement of the 
Richelieu channel through rapids near St. John’s, Quebec, 
40 miles south-west of Montreal. Besides making the 
Richelieu navigable, proponents claim that the proposal 
would minimise Richelieu and Lake Champlain flood 
dangers, making possible the reclamation of large areas 
of land in those districts. Approval is necessary from 
the Joint Commission before the project can be initiated. 
Already the Commission has approved the Dominion 
Government’s dam-building project to control elevation 
of Lake Champlain waters and the flow from that source 
into the upper reaches of the strategic Richelieu River. 
Money was appropriated at the last session of Parliament 
for the regulatory scheme. It calls for excavation and 
enlargement of the upper river channel through the 
natural barrier in the vicinity of St. John’s, and the 
erection of a control dam at Fryer’s Island, 6 miles below 
that city, to permit maintenance of a minimum level 
on the American Lake. The work, it is held, will make 
for the reclamation and protection of low lands in three 
Quebec counties along the 81-mile river stretch. 


Corrugated Box Testing. 


The paper used in corrugated boxes is receiving 
a great deal of consideration in Canada. Extensive use 
of these boxes for shipping has created the necessity 
for engineering experience and supervision. When the 
need for independent scientific investigation along this 
line became apparent, the Forest Products Laboratory 
at Ottawa installed thoroughly modern paper and box- 
testing equipment. The following brief outline of some 
of the main tests indicates that they have been designed, 
in many cases, to approximate excessive transportation 
conditions. 

A box is placed in a large rotating drum in two sizes, 
8ft. and 16ft. diameter, carrying inside a series of obstacles 
of various sizes and shapes. As the drum rotates the box 
falls and tumbles over the obstacles. The test ends when 
complete rupture of the box takes place and is recorded as 
the number of revolutions of the drum. In other tests 
hydraulic presses give the effect of weights loaded on top 
of the box and check the strength of the side walls for 
stacking ; the box is properly set up, but empty. Weights 
up to 1000 Ib. have been supported with only a sag of fin. 
to jin. This is the accepted railway test in Canada for 
strength. A piece of the box is clamped between two 
round openings having an area of exactly 1 square inch. 
Hydraulic pressure is then applied, and a gauge records 
the point at which the paper bursts. Tremendous strides 
have been made in the mprovement of strength, bending 
qualities and finish. Weights have been brought down 
and waterproofing qualities have gone up 


Harbour Improvements. 


Work umounting in value to nearly 3,000,000 
dollars is contemplated by the National Harbours Board 
for the port of Montreal. Some of the work will be under- 
taken this winter. but most of it will be done in 1938. 
The improvement of the downstream side of Alexandria 
Pier, to bring sheds 4 and 6 in line with the upstream side 
sheds 3 and 5 is in hand. Concrete aprons have replaced 
rotting timbers on the west side, and will now be erected 
on the east or downstream side. Work will continue all 
through the winter. The wharf below Sutherland Pier, 
extending east down toward Vickers, will be raised to high 
level. This will mean a deep-water frontage of 1500ft. 
This work will cost several hundred thousand dollars and 
will begin next spring. Another 1938 improvement will 
be the extension of McColl-Frontenac Pier eastward 
another 700ft. This is at Montreal East. At Windmill 
Point the downstream end of the pier on the north side 
is to be put in good order. Substantial dredging operations 
are also planned for 1938. 


Iron and Steel. 


In the first ten months of this year 1,191,989 tons 
of steel ingots and castings were produced in Canada, as 
against 912,064 tons and 742,720 tons during the corre- 
sponding periods of 1936 and 1935. Prices for iron and 
steel products remained firm with the exception of scrap 
steel, which declined as demand slackened. Output from 
Canadian plants was maintained at good levels, but there 
were indications of a decided curtailment of European 
buying, with the value of Canadian exports falling from 
7,326,000 dollars in August to 4,809,000 in September. 
Moderate improvement in requirements for the auto- 
mobile industry was recorded, but buying on the part of 
mining interests was low. 


Electrical Service. 


Capital outlay by the major Canadian power 
systems for 1937-38 will aggregate about 20,000,000 
dollars, while work planned to be completed in the next 
year totals another 25,000,000 dollars. A further outlay 
of 10,000,000 dollars is anticipated on transmission and 
distribution line work. These returns from seventeen 
major power systems in all parts of the country indicate 
their expansion to meet the demand for electrical service. 
A large proportion of the planned outlay covers new 
developments. Shawinigan Water and Power Company 
and Brown Corporation are carrying out, over a period of 
two years, a 15,000,000-dollar plant development at La 
Tuque, Quebec. The Quebec Power Board has 10,000,000 
dollars to spend for the supply of power in districts at 
present without electrical energy. All this expansion 
work across the Dominion is being done in order to open 
up new territories. 
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The Transatlantic Liner of the 


Future.* 


MALGLAIVE, B.Se., and A. C. 
B.Sc. (Associate Member). 


By PIERRE DE HARDY, 


COMPETITION FROM THE AIR. 


To date, the Transatlantic liner has only needed 
to compete against other units of its kind and to cross 
the Western Ocean to an exacting schedule which is 
the same practically for all express ships. But in designing 
the ship of the future we must not forget possible com- 
petition—even menace—from the air, competition which 
has not been faced by ships built or now building, but 
which has become very marked within a relatively short 
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Fic. 1—International Traffic (in Thousands) on North 


space of time. In order to meet this change, the forward- 
looking designer must provide a ship having the highest 
possible speed consistent with good seaworthiness and 
reliability, cost being probably in part, at any rate, a 
matter of national finance. It is suggested that among 
the most serious future competitors of these ships are 
the fast flying boats and catapulted seaplanes which have 
made many trial flights this year and which may be in 
regular service next year. In order to meet competition 
from lighter-than-air craft, the liner should be able to 
give a three and a half days’, or eighty-four hours’, 
quay-to-quay service. This demands a service speed 
of 35 to 37 knots. The trip would still be twenty-four 
hours longer than by air, but owing to the more comfortable 
conditions of travel especially in bad weather, and the 
smaller expense of the passage, the authors feel that 
conditions would be in favour of such a ship. 

The experience gained from the winter seasons’ opera- 
tions of the *‘ Queen Mary” and ‘‘ Normandie” shows 
us that the ship of about 1000ft. in length can cross in 
such weather conditions at a speed of a little less than 
30 knots. As for the extra 5 to 7 knots demanded by 
the authors’ ship of the future to maintain an eighty-four- 
hour schedule, an increased length of hull will be needed, 
it may be concluded that this ship will have to be of the 
largest possible type. Any thoughts of the smaller kind 
of, perhaps, 800ft. to 900ft. in length, must be eliminated. 
Owing to the very high speed—much in excess of that 
of the * Queen Mary” and *‘ Normandie ’—it is likely 
that to get good hull efficiency a sea speed of about 37 
knots will be needed. The draught must be as small as 
possible m order that the ship can use the Ambrose 
Channel or Southampton Harbour, although other 
terminals may be contemplated. The performance of 
the big Transatlantic mammoths in rough seas shows 
that with their length, speed can be maintained in any 
kind of weather. A ship with an extra 100ft. should be 
even more efficient. 

Rolling has caused bother on both the ‘‘ Normandie ” 
and ** Queen Mary,” and the effect is increased by their 
great height. For the new mammoth the fitting of anti- 
rolling tanks or of gyro stabilisers would be considered, 
and possibly special turreted superstructure. 

In short, the ever-increasing threat of quicker trans- 
ocean travel vid the air may make it necessary to tackle 
shipbuilding from a new angle. The up-to-date ship- 
builder recognises this and also the fact that he cannot 
and never will be able to compete in speed with this new 
form of transportation. He has, however, much to offer 
in place of high aircraft speeds. He can give comfort, 
safety, freedom, cuisine, amusement, and rest in the 
order that appeals most to individual tastes. These no 
other form of transportation can offer, and if ships can 
up to reasonably comparable schedules a 
large proportion of passenger ocean travel can still be 


be speeded 


commanded. 


TERMINAL CONSIDERATIONS. 


This schedule calls for eighty-four hours. from terminal 
to terminal, and not from pilot to pilot. The existing 
differences between these two periods of time are among 
the most amazing anomalies of modern transport. The 
shipowner is blameless in this respect, for the fault lies 
at the door of officialdom. 

It is an undisputed fact that ships will never be able 
of Marine Engineers, 
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to travel at speeds approaching those realised on land or 
in the air. It may be assumed in this connection that 
in the not far distant future trains will be able to travel 
1 the neighbourhood of 120 m.p.h., and aeroplanes three 
times as fast. For this reason an express service should 
be limited to the shortest sea route and be able to give 
its passengers facilities to connect with the fastest methods 
of travel possible. All “inland’”’ terminals should be 
discarded and facilities provided in convenient places, 
of easy access in every condition of tide and weather, 
with fast connections by air or by rail. 

Coupled with these improvements special care should 
be taken to curtail and expedite the various formalities 
attending the landing of passengers. At the present 
time it is an incongruous thing to see ships being pushed 
to their utmost speed, at very great expense to their 
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owners, just to save a few hours on the crossing and these 
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the first-named was growing out of the extinction of 
the other classes. After a peak year in 1930, tourist 
class shows a fluctuation of roughly the same proportions 
as the third class, suggesting that the people of small 
means using that category of travel were influenced 
by the general economic situation exactly in the same 
way as the purely third-class traffic. If, on the other 
hand, the cabin and first-class diagrams are taken into 
consideration, these follow each other very closely except 
for the years 1923, 1924, and 1925, where there was a 
very decided trend in favour of the cabin class. After 
that year, the two curves are nearly identical and show 
very conclusively that the same type of passenger was 
carried by these two categories and that the decision 
of the North Atlantic Conference to merge these classes 
into one was certainly a wise one. It may be noticed, 
too, that the variation of traffic in these two categories has 
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same precious hours being lost by wearying and drawn-out 
passport Customs examinations, or by slow train 
connections. ‘The journey from the departure in New 
York to the arrival in London or Paris should be treated 
as a whole, breaks and intermediate stops being reduced 
to the bare minimum and all formalities concluded during 
the crossing or at the journey’s end. 


or 


THE PassENGER Factor. 

Lest it be felt that some of the authors’ conclusions 
with regard to the size of ship required postulate a vessel 
or vessels too large for the number of passengers offering 
at a given time and do not really represent the potential 
human requirements of the future, let us inquire into the 
relative importance of each category of passengers to be 
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been much less abrupt than in other classes, and the curves 
show very much less sharp maxima and minima, indicating 
that the passengers, being persons of more substantial means, 
were less badly hit by financial and economic depression. 
Taking these things into consideration, it seems logical 
to postulate in the future only two classes of pessenger— 
cabin class and tourist class (with which should be merged 
the dwindling third class). Such a move may seem 
drastic, but would only be similar to what has been done 
on many railways, where the intermediate classes have 
disappeared and where passengers are carried only in 
first and third class, with a few de luxe carriages of 
Pullman type for people willing to pay a supplement. 
On American railways the simplification has been pushed 
one step farther, as there is one class for all travellers 





carried, giving attention at the same time to what can 
be expected in the future. In any case, the size is governed 
by the speed. 

In Fig. 1 the various diagrams pertaining to passenger 
traffic as split between classes are drawn. Their most 
noteworthy feature is the steady decline of the third-class 
traffic from 1921 to 1933, a decline which had its source 
in the limitation of immigration and the steady impoverish- 
ment of the small wage earner, who mostly favoured that 
type of travel. Even omitting the carryings before 
1928, it can be seen, when referring to that year, that the 
third-class traffic had lost nearly 50 per cent. of its previous 
importance. The second class had nearly disappeared, 
the cause being the creation of the tourist class, originating 
in 1926. It can be seen that in 1927, 1928, 1929, and 





1930, the increase in tourist class had been roughly 
equal to the decrease in the second class, showing that 








Fic. 3—Aerial View of Future Transatlantic Liner. 


and Pullman class for people wishing to enjoy superior 
accommodation. 


Hu... 


Thus the mammoth of the future would the 
floating luxury palace, cold, sophisticated and unfriendly 
as its present-day detractors would have us think it. 
Indeed, the trend is towards large public rooms of high 
standard for all classes with but small de luxe accommo- 
dation. The trend of railway development, where third 
class to-day is superior to the first class of ten years ago, 
is a pointer in this direction. Transport is chaoging 
overnight. The mammoth of the future will take full 
cognisance of these facts, but, above all, it is obvious 
that an arrangement such as will now be sketched for 
machinery must have its effect upon the hull lay-out. 
Attention is directed to Figs. 2 (profile) and 3 (aerial view) 
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in this connection. Many of the features successfully 
incorporated in existing Transatlantic liners, such as the 
completely clear and interior dining saloon, the curved 
structure forward and the clear top decks would be 
retained, because it is contended that these nicely combine 
practical needs with esthetic considerations. Clear 
top decks which are the natural concomitant of logically 
disposed boiler uptakes and internally arranged ventila- 
tion are not, however, such an advantage on Trans- 
atlantic liners as might at first be supposed, owing to 
weather conditions and to the incidence of flue gases 
beating down on the top deck under certain wind condi- 
tions. This latter disadvantage could be eliminated 
by disposing of the flue gases over the stern, out of the 
sides, or under water. This is a problem presenting 
great difficulties, and the authors feel that for some time 
to come it may be necessary to employ orthodox funnels, 
the area of which can be reduced in proportion to compact- 
ness of the steam-producing plant. Gas-washing and 
cleaning devices will be proposed for the funnels and the 
disposition of the gases is suggested as horizontal at sea 
and vertical in port, as will be seen. Since, however, 
glass is being used to an increasing extent on shipboard 
and because it is now manufactured strong enough to 






































would get a species of turret formation thereby con- 
centrating the weights closer to the centre of the ship. 
Gyro stabilisation would be considered. Only one pre- 
cedent exists for this at the moment. This, again, would 
affect state room and public accommodation, but it could 
be overcome as there is considerably more beam to work 
on. One serious drawback to this turret formation would 
be the lowering of lifeboats, but as ships grow in height 
this problem will have to be tackled and perhaps solved 
by stowing them on a lower deck under cover, as, indeed, 
was done in some of the early Transatlantic mammoths. 
It is contended that no benefits are obtained from 
streamlining unless a body is passing through the air 
at the rate of 60 m.p.h., but if the speed of this new liner 
is about 40 m.p.h. it only takes a light breeze to give 
conditions favourable to streamlining. With this in 
mind, the authors feel that this Transatlantic mammoth 
of the future will be streamlined to the greatest possible 
extent and all deck obstructions or projections will be 
eliminated. Lifeboats always have been a problem to 
handle, and the necessity for quick accessibility and the 
irregularity of their shape and lowering gear make them 
an added problem to try to cover or streamline. Future 


generations may decide that they are as redundant to 





form the subject of a review at the Institute. The authors 
arrange the six turbo sets, each of which is self-contained, 
in three power rooms separated by a transverse water- 
tight bulkhead. Abaft No. 3 power room, as will be seen 
from the diagrammatic lay-out in Fig. 4, is a control 
station in which the whole of the manceuvring will be 
carried out and near to which the exciter sets are arranged. 

Abaft this are the two main propelling rooms, the 
forward one of which contains four single-armature 
motors, each of 66,600 H.P. output and approximately 
220 r.p.m., and the aft one two. The sketch shows the 
arrangement by which the centre screw in each trio is 
operated by the motor which is furthest aft. This is 
merely a matter of convenience. Should it be desirable 
or necessary a fore and aft water-tight bulkhead can 
divide the two motor rooms into four separate com- 
partments. — 

One of the greatest difficulties with which the designer 
of such a ship is faced is that of fuel consumption. There- 
fore, forward of the No. 1 power room two tanks have 
been. arranged, since the side bunkers will certainly not 
be sufficient to carry all the fuel required. Ifa big Trans- 
atlantic mammoth is taken as a basis of comparison, she 
uses roughly 500 tons a day; the consumption of the 
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A—Propulsion Motor Room. Motors each 66,000 B.H.P., 220 r.p.m. 


F—Fuel Oil Storage Tanks. G—Turbo-Blower. 


L—Aux. 2,000-kW. Turbo-Generator. 
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withstand the blows of the heaviest of Transatlantic 
waves, the authors suggest its employment to a great 
extent on the clear superstructure (Fig. 2). This will 
give the passenger all the advantages of the open deck 
spaces which the disposition of machinery provides for, 
but at the same time will protect him from the rigours 
of the weather. It has enabled also a profile to be intro- 
duced which, whilst apparently unusual, will at the 
same time be entirely practical. In any case, to-day 
the advantage of a modern profile is paramount from 
the point of view of attracting passengers who are apt to 
feel, often with justification, that because a ship looks 
old fashioned or orthodox outside, she is the same inside. 
Sure or THE FUTURE. 

The following points are noteworthy as showing the 
departures which have been made from existing practice 
in passenger lay-out owing to the fact that the turbo- 
electric machinery with fuel valve* boilers occupies 
relatively so little space in the hull. These will be appre- 
ciated also on reference to the sketches of the Transatlantic 
liner of the future which are reproduced herewith. Larger 
though the proposed ship is, she should present no greater 
problems of manceuvring than the two existing mammoths. 
For handling in port, very close co-operation would be 
necessary with tug companies in the design stage. The 
Transatlantic liner of the future is a speciality ship 
catering primarily to one class of people and for one 
specific purpose, with ports defined before construction, 
these ports of call being specially built to receive and 
despatch in the most efficient manner possible. The idea 
of a general utility ship adaptable to varying trades 
went with the advent of the ‘“ Queen Mary” and 
‘** Normandie,” though even the latter is to cruise to 
South America next year. The largest ships of the future 
must be built for the North Atlantic trade only with 
wharves or piers specially constructed to expedite arrivals 
and departures and every known form of equipment on 
the docks to aid in getting passengers and baggage to 
their destination in the shortest possible time. There is 
little use in speeding up the ship if the time gained in 
this way is lost at the terminals, as the authors have 
suggested. 

No new form has been evolved in the design of any 
ship near the size of the one the authors have under 
consideration, nor is something radically different from 
anything ever attempted in shipbuilding contemplated. 
The length of the mammoth is about 1350ft. b.p. If 
the hull could be duplicated in lighter form and placed 
upside down on the main deck, this would give as clean 
a form moving through the air as the water and also 
ideal streamlining. As this is impracticable, compromise 
must be effected and wind resistance cut down to a 
minimum by eliminating all deck obstructions. The 
most decided changes for a completely streamlined ship 
must necessarily take place in the superstructure. As 
this consists largely of passenger accommodation, the 
utmost care will have to be taken to impair in no way 
creature comforts. 

With the greatly accelerated speed and greatly increased 
dimensions, it might be considered advantageous to 
step back the hull at each deck height from the main 
deck up, which would form a stronger structure, and if 
the same idea was carried into the superstructure we 





* The term is indefensible technically, but practically it is 
felt to be the only expression capable of describing in an 
explanatory manner the devices which are making external 
combustion resemble internal combustion and which possess 
extreme rapidity of steam output, compactness, and quick steam- 
raising ability. (See articles by A. C. Hardy in the Journal of 
Commerce dated March 18th, 1937, August 26th, 1937, July 
2nd, 1236). 

















B—Control Room. C—Main ‘ Velox”’ Boilers. 


H—Aux. 3,000-kW. Turbo-Generator. 


a properly designed and protected mammoth as parachutes 
are to an air liner. 

In these thoughts the authors see the dawn of a new 
era in ocean transport, with the possible incidence of 
completely enclosed and air-conditioned speed boats 
of mammoth size and 45 knots speed. 

In any event, smoke stacks, external ventilator gear, 
and other deck wind catchers will all be eliminated in 
the Transatlantic liner of the future by carrying the 
top hamper in a straight line from the navigating bridge 
aft to the break down. The funnels are horizontal on 
the recreation rooms and extend over them almost the 
entire length of the ship as Fig. 2 shows, at least from 
the bridge aft. This fore and aft tunnel is divided into 
three compartments properly insulated and open at 
both ends, natural draught and/or fans being used to drive 
the smoke aft. The two outer compartments are used for 
ventilating machinery, holds, and passenger accommoda- 
tion. Funnels are the greatest offenders in the prevention 
of streamlining and as the new structure very easily 
lends itself to running the uptakes into a horizontal 
tunnel, this is combined with parallel or adjoining tunnels 
to ventilate the entire ship. Furthermore, this structure 
is directly over the sports or boat deck with a dome 
formation forming a glass enclosure for sports. This 
will give a very pleasing effect and in no sense of the 
word look forced. A grid similar to a motor radiator 
may form the forward end and openings will be made at 
various distances along the side and top for access to 
adjust wind scoops and fans when at sea. The possibility 
of also making a sheltered runway for the crew was 
considered, but not thought necessary. 

Only conditioned air will be used in public rooms and 
inside state rooms where passengers have no control 
over the ventilation. Elsewhere the right of the individual 
to regulate the atmospheric conditions of his own com- 
partment and get a breath of sea air cannot yet be denied 
him. 

The navigating bridge will work into the general 
contour, and docking bridges, both amidships and aft, 
will also form part of the streamlined structure while at 
sea and be operated mechanically to slide out to the 
desired position when docking or on other occasions. 
As the entire superstructure is enclosed, all stairs and 
elevators, which will be greatly increased in number, 
should extend up to the boat deck for quick egress. Con- 
sideration also will be given to some form of escalators. 
As the distances increase these devices will find a new 
application. , 


MACHINERY ARRANGEMENT. 


Having thus put forward an argument showing the 
lines upon which the Transatlantic liner of the future 
must be conceived with regard to length of voyage and, 
therefore, of speed, size, and arrangement, the authors 
can now conveniently develop the theme with regard 
to the machinery. It may be estimated that about 
400,000 S.H.P. continuous service rating will be needed. 
This the authors propose to distribute over six screws, 
three on either side of the centre line. Because of this 
power, greater than anything that has yet been con- 
ceived for marine propulsion, it is necessary that the utmost 
economy be used in the space taken for the lay-out. 
Investigation shows that there is only one method in 
which a ship such as is proposed can be propelled, because 
of the six screws and the distribution of the shafting in 
the power room. This is by turbo-electric drive, and the 
general scheme is to have six turbo-alternators, each 
complete with its own fuel valve type boiler—see. Fig. 4. 
For purposes of this investigation the authors have 
selected the Velox boiler, but the remarks would apply 
equally to any of the fuel valve types which will shortly 


J—Steam Separators. 
M—Aux. “ Velox” Boilers. 





D—Aux. Turbo-Generator. E—Main Turbo-Generator. 
K—Combustion Chamber and Superheater. 


General Arrangement Plan of Engine-room, Showing Lay-out of Propelling Motors, Control Cubicle and Turbo-alternator Rooms. 


Transatlantic liner of the future for a crossing would 
therefore be about 2150 tons per day. This requires 
space for at least 11,000 tons of fuel per voyage in addition 
to, say, 3000 tons of feed water. Arrangements must 
therefore be made, in order to preserve the correct trim 
of the ship, for the substitution of ballast water for the 
fuel as this is used. Assuming, then, that the authors’ 
lay-out is roughly as shown in Fig. 4, the following are 
the more intimate details of the machinery which will 
be employed. Based on electric drive it uses six main 
turbo-alternators, each with a capacity of 51,000 kW 
(68,300 H.P., 2640 r.p.m.) at the terminals, giving a total 
output of 399,600 H.P. at the propeller shafts. Each 
main unit would have two Velox steam generators, 
each with a capacity of 200,000 lb. per hour at 825 lb. 
pressure (gauge) and 925 deg. Fah. total temperature ; 
there would therefore be twelve main boiler units.' In 
each of the six engine-rooms there would be installed 
an auxiliary turbo-generator of 3500 kW capacity with 
its auxiliary Velox steam generator with an evaporation 
of 50,000 lb. per hour at 365 1b. pressure (gauge) jand 
700 deg. Fah. total temperature. The steam generator 
would supply steam at a lower pressure and temperature 
not only to the turbo-generator, but also to the auxiliary 
turbines of the main boiler units, in addition to its own 
auxiliary turbine. Two small heavy-oil engines would 
supply energy for starting up the auxiliary boilers when 
no steam is available. Weights and other conditions are 
as follows :— 


Main Technical Data of Propulsion Equipment. 


Main turbo-alternators, six units : 


Type Two-cylinder 


Output, maximum continuous rating, kW... 51,000 
Speed maximum, rpm. ... ... ...  «. 2,640 
Steam pressure, lb. per square inch g. 800 
Steam temperature, deg. Fah. ... ... 900 
Vacuum (bar. 30in. Hg.), inches Hg. 29 

Condensing plant : 
55,000 


Cooling surface, square feet 
Circulating pumps ‘ 
Extraction pumps... 


...Four units, motor driven 
...Two units, motor driven, 
each for full capacity 
Feed heating ... ae “ Single stage 
Propeller motors : 
CEN OOM. tem. 8 .--66,600 H.P., 220 r.p.m. 
Main steam generators, twelve units : 
Type cng (aden aege ake” late) iar Jase Slee’ Velox oil-fired 
Capacity of each unit, maximum continuous 


evaporation, Ib. per hour... ... ... 200,000 
Steam pressure, Ib. per square inch g. 825 
Steam temperature, deg. Fah. ... ... ...  ... 925 
Feed water temperature to auxiliary preheater 

CUMMOI, GPR OR ea, esc, en 5 ses, cee 200 

Auxiliaries : 
Power consumption of pumps— 

Circulator pump ahr sok 122 

Regulating oil pump 6 

Fuel oil pump ... ... 25 

Total kW Bat tes 153 

Charging unit, steam auxiliary— 

Steam consumption for auxiliary boilers at 
350 Ib. per square inch g. and 700 deg. Fah., 
exhausting at 30lb. per square inch abs. 

into heater condenser, lb. perhour ... ... 5,000 
Fuel oil consumption—oil consumption at 
maximum continuous evaporation, Ib. per 

DES, Secs) GcaMh SEO Havel Gee ipec dil en) ufade atin 15,400 
Ny, TU DOE AOR oa oa. foie sigs, © caedy, | (98r\ 088 6-87 

Auxiliary turbo-alternators, six units : 
Output, maximum continuous rating, kW... 3,500 
Speed, r.p.m. LE a ph ar mee aggre es Ah 3,000 
Steam pressure, lb. per square inch g.... 350 
Steam temperature, deg. Fah. ee 700 
Vacuum (bar. 30in. Hg.), inches Hg. ... 29 
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Auxiliary boilers, six units : 
Type 
Cc ‘apacity at maximuwn “continuous e vaporation, 


Velox oil-fired 


Ib. per hour pe jn 50,000 
Working steam pressure, ‘Ib. per square ine. ch g.. 365 
Steam tomperature, deg. Fah. ‘ 720 
Feed water temperature, deg. Fah. 200 
Auxiliaries : 

Power consumption of pumps, kW. ‘ 40 

Charging unit—steam auxiliary exhausting 

into heater condenser steam consumption, 
ib. per hour 1,500 
Fuel oil consumption -oil co cusumption at 
maximum continuous ev: ota Bb Ib. per 
hour # At aga 3,680 
Ditto, tons per RE Sievlieedi ant Fo Oe 1-64 
Auxiliary load : 
Requirements of each main propulsion unit with 
its qumiany turbo-generator and Velox 
boiler- 
Main condenser : 

C.W. pumps (against 30ft.), kW 500 

Condensate pumps (against 100ft), kW 35 
Boiler feed pump agent 1000 Ib. haa sae 

inch), kW 650 
Main Velox boilers, kw. 305 
Auxiliary condenser, total kW 50 
Auxiliary Velox boiler, kW . 50 
Exciter unit for main generator a and Propulsion 

motor, kW = < ses 600 
Approximate total for one main power unit with 

auxiliaries, = 2,190 
Hotel load and deck auxiliaries ~estimated total, 

<W s 6,000 
Total kW load per r auxiliary turbo- -generator 

(2200-+- 1000), kW 3,200 
Equivalent steam consumption at 9°75 lb. per 

kW per hour, Ib. per hour 31,200 
Steam consumption of main Velox ‘auxiliaries, 

ib. per hour 10,000 
Steam consumption of “auxiliary Velox auxi- 

liaries, lb. per hour ea 1,500 
Total auxiliary steam demand, Ib. perhour _... 42,700 
Equivalent oil consumption (net calorific value 

18,000 B.Th.U, per lb.), tons perhour ... ... 1-44 

Approximate fuel consumption : 
Main units- 
Heat conmemeinitt at normal cating. B.Th.U. 
per 8.H.P. per hour : neh ig. 9. 7,380 
Fuel oil consumption— 
Based on oil with net calorific value of 18,000 
B.Th.U. per Ib., Ib. per S.H.P. per hour 0-45 
Total fuel oil consumption of main units when 

operating at 400,000 S.H.P., tons per hour 80-3 
Auxiliary units— 

Fuel ~ainiig for the six units, tons per 

hour we ee ee ee eee 8-7 
Total fuel consumption inc pating all auxiliaries, 

tons per hour 4 Stee! > i) ase age 89-0 
Ditto, lb. perS.H.P. perhour_... 0-5 

Oil 19,000 B.Th.U., 0-474 Ib. per S.H.P. per hour. 

Summary of total weights : 
Turbo-alternators, six units . 1,970 
Main condensers and auxiliaries ... 1,560 
Main boilers, twelve units se 1,630 
Auxiliary turbo-alternators, six units (ineluding 

condensing plant) ait. Suge! ab Satine Oe 270 
Auxiliary boilers, six units ... 222 
Main propulsion motors 1,740 
Exciter units ... 90 
Propellers and shafting thrust and line © bearings 1,200 
Cables Es Ladies sbh8 dep sie eia 400 
Control 60 


Auxiliary Diesel sets : 
Ladders and gratings 


Make and. arrangement n not decided 
os 300 
Bilge, ballast, sanitary, and other pumps 


300 








The Coal Bill as Affecting 
Industry.* 


Part IJ of the Bill deals with the unification of mining 
royalties by State purchase. I am not sure that ‘ State 
purchase ” correctly describes the operation, because the 
Bill provides that the loan to be floated for the purpose 
may contain provision for redemption by way of a sinking 
fund, in which case not merely the interest on the loan, 
but also the sinking fund payments are to be met out of 
the revenues obtained from the industry in the way of 
royalty charges. In that event therefore it would be the 
industry itself which would bear the cost of acquisition of 
the minerals. 

The objects aimed at in the nationalisaton of the 
minerals were stated by the President of the Board of 
Trade in the second reading debate on the Bill to be as 
follow :— 

(1) To meet the psychological point that private 
ownership represents a long-standing grievance in the 
industry. 

(2) To get 
individual pit 
working. 

(3) To reduce and finally extinguish royalties. 

(4) To provide that the development of new sources 
of production should take place in an orderly way and 
only to meet an existing demand. 


rid of the multiplicity of leases at an 
in the interests of more economical 


The prospect of any appreciable reduction in royalty 
charges appears to the colliery owners to belong to the 
dim and distant future. Present indications are that any 
excess of the revenue of the Coal Commission over their 
expenditure can only amount to something less than Id. 
per ton of coal produced. On the other hand, since the 
surface owner will no longer have any interest in facilitat- 
ing the working of the underlying minerals, it is certain 
that the industry will be exposed to much greater expense 
in meeting claims for surface damage or in modifying 
working operations, so as to avoid claims which would 
never have arisen had the use of the surface for building 
operations been regulated with due regard to the interest 





* From an address given by Mr. W. A. Lee, C.B.E., Secretary 
of the 
Luncheon Meeting of the British Engineers’ 
Thursday, Decemher,9th, 1937. 


Mining Association of Great Britain, at the Monthly 
Association, on 





of the surface owner in the minerals. Moreover, the 
trouble, expense, delay and interruption of mining opera- 
tions occasioned in connection with the obtaining from 
time to time of necessary working liberties will undoubtedly 
be greater than at present for the same reason. 

It is only since the subject has come to be studied at 
close quarters for the first time that the magnitude of 
these difficulties has come to be realised, and the con- 
sidered view of the colliery owners is that when these 
very material considerations are set against the prospects 
of any appreciable relief in royalty charges the unification 
of royalties will prove to be to the detriment rather than 
to the advantage of the industry. 

The fourth reason given by the President of the Board 
of Trade is the regulation of future development of coal 
production, which, you will observe, is only to be per- 
mitted to meet an existing demand. No doubt what was 
meant was a prospective demand, but even so T doubt 
whether consuming industries in which private enterprise 
is still the order of the day will greatly rejoice at the sub- 
stitution of the opinion of a Coal Commission for the com- 
mercial acumen of an industrial undertaking as the 
deciding factor in determining whether the sinking of a 
new colliery is worth while. 

It is, indeed, quite a legitimate fear on the part of the 
coal industry that not only in this respect, but quite 
generally the Coal Commission may be tempted to interfere 
unduly with the actual operation of the coal-mining 
industry. 

It is true that under Clause 2 they are prohibited from 
carrying on the business of coal mining or any operations 
for coal-mining purposes other than searching and boring 
for coal, but it is proposed that they should be charged 
with the duty of “ controlling and managing the premises 
acquired by them in such manner consistently with the 
provisions of the Bill as they think best for promoting the 
interests, efficiency, and better organisation of the coal- 
mining industry.”” It is further provided that the Board 
of Trade may give them general directions as to the exercise 
and performance by the Commission of these functions. 

Part II of the Bill proposes to transfer to the Coal Com- 
mission the powers at present in the hands of the Coal 
Mines Reorganisation Commission with regard to the com- 
pulsory amalgamation of colliery undertakings. It is 
difficult to understand why the Government feel it neces- 
sary to persist with these proposals in face of the declared 
opposition of both employers and employed in the coal 
industry, and, indeed, one may say, of industrial opinion 

nerally. 

What is the actual history of the industry in the matter 
of amalgamations ? In 1923 there were 2481 mines and 
84 per cent. of the output was produced by 323 under- 
takings. By 1936 the number of mines was reduced to 
2080, belonging to about 1000 separate undertakings, 
and 75 per cent of the output was produced by as few as 
149 undertakings. To-day, 77 per cent. of the output is 
produced by 129 undertakings. Moreover, the striking 
thing about the coal industry in this respect is that the 
best working results are obtained consistently year by 
year, not by the largest undertakings nor by the smallest, 
but by the middle group with outputs ranging from 
500,000 to 1,000,000 tons a year. Nor is this state of 
things peculiar to this country, for German experience is 
precisely similar. 

I would call your attention to two facts which warrant 
me in saying that in opposing the principle of compulsory 
amalgamations since 1930 the coal industry has rendered 
a service not only to itself, but also to the consuming 
industries and to the country. 

The second misconception on which the policy of com- 
pulsory amalgamations was founded would have resulted 
in perhaps even more serious consequences if it had been 
allowed to go unchallenged. That misconception was as 
to the relation between the output capacity of the industry 
and the volume of demand to which it could look forward 
in the future. 

In the heyday of its activity the coal-mining industry 
had an output capacity of 300 million tons a year. From 
1923 onwards, however, the contraction of demand led 
to the gradual closure of pits. Even in 1936 the figure of 
300 million tons as representing potential output capacity 
was still being quoted in support of the policy of com- 
pulsory amalgamations, although, as the Mining Associa- 
tion pointed out, it was quite clear that 260 million tons 
represented the maximum output capacity of the pits 
actually in operation. 

On the other hand, the gloomiest view was held in 
official quarters as to the potential demand for coal, and 
in the report of the Departmental Committee on the 
Welfare Fund in 1931 it was stated that the industry 
could not look forward in the future to an output of more 
than 200 million tons a year. The representative of the 
Mining Association on the Committee wrote a minority 
report in which he criticised this figure, and proposed 
instead 250 million tons a year. 

It is quite evident that if the colliery owners had not 
strenuously opposed the policy of compulsory amalgama- 
tions and wholesale closures of pits based on these erroneous 
views of output capacity and of demand, the country 
would have been faced with a coal famine when trade 
revived in 1936. 

Hitherto it has been necessary to satisfy the Railway 
and Canal Commission that a scheme of compulsory 
amalgamation was in the national interest and would 
reduce the cost of production or disposal of coal. This 
gave objectors an opportunity of being heard as to the 
other side of the case. The Bill now proposes that these 
functions shall be withdrawn from the Railway and Canal 
Commission, and that these criteria shall be regarded as 
satisfied if the Board of Trade propose to Parliament in a 
draft order that the powers of the Commission as to com- 
pulsory amalgamations should be exercisable in a specified 
area and the draft order lies on the table for twenty-eight 
days without a resolution being passed that it shall not 
be made. 

It is to be hoped that the Government will still see their 
way to abandon this unfortunate legacy from previous 
administrations. If not, drastic amendments are neces- 
sary in the procedure at present proposed under which 
parliamentary supervision only exists in appearance, and 
the real position is that the Coal Commission and the Board 
of Trade will be given practically unfettered powers to 
impose schemes of compulsory amalgamation upon the 
industry without any opportunity for it to state its case 





to an independent tribunal on the fundamental issues 
involved. 

As you are aware, although the coal industry was the 
first to be the subject of State action in the matter of its 
organisation, it is now not alone in this respect, and it is 
for this reason that I repeat, as I said at the outset, that 
the principles involved in Part IL of the Bill and the 
bureaucratic character of the procedure by which it is 
proposed to apply those principles should be a matter of 
serious concern to industry generally. 

I come now to Part LIT of the Bill which directly affects 
industry as a consumer of coal. 

This part of the Bill continues the Coal Mines Schemes 
for a further five years, and amends the constitution and 
procedure of the Committees of Investigation in certain 
respects. 

If the circumstances in regard to the relation between 
supply and demand remained indefinitely as they have 
been during the past year of great trade activity, there 
would not be the same compelling necessity for the Coal 
Mines Schemes as in earlier years. For some time the 
application of the quota provisions of the schemes has been 
more or less a formality. There has been no restriction of 
supply and the increases in price which have taken place 
have been due rather to market conditions than to the 
operation of the schemes. 

We must, however, as prudent men, look forward to 
the time when a recession in demand will take place, and 
we must remember that the organisation of supply and 
sale arrangements by way of the Coal Mines Schemes is 
the only way of avoiding such reductions of price as will 
entail undue reductions in wages and inevitably bring 
labour troubles in their train. 

Every European coal-producing country has found it 
necessary to organise commercial arrangements in the 
coal industry for this reason on more or less similar lines, 
and the main reason, I think, why this is more necessary 
in the coal industry than in the manufacturing industries 
is because of the much larger portion of the price of the 
product which is paid in wages in the coal industry, and 
the much more highly geared ratio of wages to profits. 
In the coal-mining industry the wages agreements, which 
are on a proceeds-sharing basis, provide that the ratio 
of wages to profits is as 85:15, with small variations in 
some cases, and even the 15 is not all clear profit. When 
this position is contrasted with that of an industry in which 
the gross profit figure is approximately equal to the wages 
figure, it will be realised that in the coal industry a fall 
in the price level is bound to produce wages reactions at 
a much earlier point than in the case of other industries. 

I think it can be fairly said that the coal industry has 
used with moderation the powers conferred upon it under 
the Coal Mines Schemes. The average price of coal at the 
pithead in the first half of 1937 was 15s. 6d. per ton, 
an increase of only 1s. per ton over the corresponding price 
in the first half of 1936 and only 2s. higher than the 
average price in 1933. These figures are taken from the 
Mines Department official returns. 

The larger part of these increases has gone in the 
payment of increased wages and in meeting the increased 
cost of materials, and at the present time the average 
profit per ton of coal is roughly Is. per ton, which is the 
same as the average profit per ton year in and year out 
before the war, and is quite insufficient to maintain and 
remunerate adequately the more highly mechanised 
industry of to-day, quite apart from the fact that in the 
period of ten years 1927-1936 the industry on the average 
yielded no profit at all. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


CoMMANDER Sir CHARLES CRAVEN, managing director 
Vickers-Armstrongs, Ltd., has been re-elected to the chairman- 
ship of the Industrial Welfare Society. 








CATALOGUES. 


Town Quay Works, 


Parsons ENGINEERING Company, Ltd., 
H " series petrol and 


Southampton.—A booklet on the firm’s ‘ 
kerosene engines. 

MaGnetic Vartve Company, Ltd., 
W.C.2.—-A technical publication entitled ** 
for all Purposes.” 

Soaa MacutineE Too is, Ltd., 7, Juxon-street, London, 8.E.11. 
—A folder illustrating various types of electric resistance 
welding machines. 

BENJAMIN ELectRIc, 
N.17.—Catalogue No. 
industrial premises. 

Surrotp Iron Founpry 
Particulars of the ‘‘ Sifonil”’ 
welding of cast iron. 

Generat Evecrric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—Catalogue section H (3), on industrial electric 
cooking equipment. 

GrorcE Kent, Ltd., Luton, Beds.—Publication No. 868/1037, 
a fifty-page guide to the firm’s equipment for power stations 
and steam raising plant. 

Encuisn Evecrric Company, Ltd., Queen’s House, Kings- 
way, W.C.2.—Publications on trollybuses and their equipment 
and passenger vehicle bodies. 

SILenTBLoc, Ltd., Victoria-gardens, Ladbroke-road, W.11.— 
An illustrated brochure on the construction and applications of 
‘ Silentbloc ” flexible couplings. 

Batrrerizs, Ltd., Hunt End Works, Redditch. -A booklet on 
‘“‘ Nife Neverfayle ” emergency lighting sets, which incorporate 
“ Nife”’ nickel-cadmium-alkaline accumulators. 

Warerirss Gas Hovper Company, Ltd., 13, Rood-lane, 
E.C.3.—-A booklet describing the principles and construction 
of waterless gas holders built under the M.A.N. patents. 

Nortuey Boyce Rotary Encineertnc Company, Ltd. 
Parkstone, Dorset.—A folder describing the working principles 
and construction of the firm’s compressors and vacuum pumps. 

Extiotr Bros. (Lonpon), Ltd., Lewisham, 8.E.13.—A 
brochure entitled ‘‘ An Impression of Progress,” describing the 
wide range of equipment made by the firm. This equipment 
includes indicating and recording instruments, meters, control 
apparatus, regulators, &c. 


Bush House, Aldwych, 
Temperature Control 


Ltd., Brantwood Works, ariff-road, 
1500, dealing with planned lighting of 


(1920), Ltd., Stowmarket.—- 
welding rod for low-temperature 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The Argentine Steel Market. 


The “ Report on Economic and Commercial Con- 
ditions in the Argentine Republic,’’ published by the 
Department of Overseas Trade (price 4s. net), gives an 
interesting survey of conditions in the iron and steel 
market. The report deals with the year 1936 and the early 
part of 1937. Imports of pig iron were well maintained 
during 1936, Russia being the strongest seller until the 
stocks in hand were exhausted. In quality irons, Holland 
has replaced India, the latter country being handicapped 
by exchange difficulties. In the spring of 1937, however, 
it was impossible to obtain adequate quantities of pig iron 
from India, the United Kingdom, or the Continent. An 
import duty of $61 pesos per ton hampered the sale of steel 
joists, as it made their use in office buildings too expensive, 
compared with the cost of reinforced concrete, the round 
bars for which are charged at a duty of only $16 pesos per 
ton. The imports of this material, however, are exclu- 
sively of Continental origin, first, because of the lower 
prices, and, secondly, because the normal profile sections 
used in this market are not rolled by British makers. The 
one mill in the country rolling this material was active 
throughout 1936. There was an increase in the manu- 
facture of tanks and large containers, in which a substantial 
quantity of plates was used. The price differed between 
British and Continental plates by about 12s. 6d. per ton 
in favour of the latter during 1936, but a small business 
was done by the British makers. British ship plates sold 
more readily than Continental, and as the Argentine ship- 
building industry is making rapid progress, the demand for 
this class of material is likely to increase. Larger quan- 
tities of galvanised sheets were purchased at the end of 
1936 as a result of the advance in cereal prices. The 
demand for black sheets of special finish is expanding with 
the progress of local industry. ‘‘ The best sheets of this 
class,” says the report, “have been imported from the 
United States and Germany, United Kingdom sheets 
proving difficult to sell against the highly finished product 
marketed by the U.S.A. in particular.” The existence of 
several well-equipped local factories engaged in the manu- 
facture of fabricated steel makes its importation almost 
impossible. Some steel bridgework is still imported, 
owing to the local industry not being in a position to supply 
large steel spans. Referring to special steels the report 
states that the demand increased in 1935, but British 
firms could not take full advantage of the opportunity 
owing to being handicapped by rising prices and long 
deliveries. Continental] competition was so erratic that it 
was difficult to form an accurate opinion as to the trend 
of prices in the various supply countries. Apparently the 
makers of German steels offered better terms than the 
British exporters. 


The Pig Iron Market. 


The market for pig iron will be almost idle from 
now until well into January, and it is not expected that 
trading will become active for some weeks as most con- 
sumers have covered their requirements for the first six 
months of 1938. There will be a certain amount of business 
done’in supplementary parcels, but extensive buying will 
probably not develop until consumers find it necessary 
to provide for their needs over the second half of next 
year, and this may not be until February or March. 
The general situation in the pig iron market is much more 
comfortable than in the corresponding period of last 
year. The makers have sold practically all their produc- 
tion for several months ahead, and are not pressing for 
new business. On the other hand, consumers are no longer 
starved for iron and seem able to get their needs fully 
satisfied. The supply of Cleveland iron, however, is 
still scarce, but there are hopes that shortly a furnace 
now working on basic will be turned over to the produc- 
tion of foundry iron, and this should enable some of the 
arrears in deliveries of which consumers still complain 
to be overtaken. For some time users on the North- 
East Coast have been taking Midland iron, as they have 
been unable to obtain the necessary tonnages of Cleveland. 
Supplies of foreign iron also are coming to hand in fair 
quantities, although these imports will soon cease as 
fresh purchases were checked by the introduction of the 
rebate scheme a few weeks ago. The Midland iron 
makers are well sold and consumers are receiving regular 
supplies, so that the outlook for this section of the market 
in the New Year is satisfactory. In Scotland sixteen 
furnaces are still in operation. Consumers are obtaining 
the iron they want, but they have not been able to 
accumulate any stocks. The position in the basic iron 
department is easy, and the steel works are assured of 
ample supplies for some months to come. Arrangements 
have been made by which all the imported pig iron coming 
to hand will be taken up by the steel works, but it is 
unlikely that any fresh foreign purchases will be necessary 
for a long time. Complaints, however, are heard regarding 
the quality of some of the iron brought in from abroad. 
Consumers of hematite seem prepared to buy for far 
forward delivery. There is not much iron of this descrip- 
tion offering in the first quarter of next year, and the 
producers do not seem anxious to undertake long-standing 
commitments. Comparatively little business has been 
transacted on overseas account, and the quotation is 
retained at about £7 5s. f.o.b. 


The North-East Coast and Yorkshire. 


Although the quietness which usually develops 
just before the holidays is noticeable on the North-East 
Coast, there has been no decline in industrial activity. 
The works are struggling to overtake arrears of orders 
and the lull in the rush of new business has given them an 
opportunity to make some progress. Specifications 
against existing contracts, however, continue to pour 
in and every department of the industry is working at 
top pressure. Where possible the Christmas holidays 


will be curtailed, but in many instances plant has been 





operated without a rest for so long that repairs and 
renewals will be necessary. The works producing semi- 
finished steel are unable to keep pace with the demand, 
although large tonnages are being produced. Even with 
the quantities imported from abroad there are not 
sufficient billets to keep consumers’ plant fully employed, 
but it is understood that larger supplies will be forthcoming 
from the Continent in January. The scarcity of structural 
steel is still acute, and although in some cases deliveries 
have been received quicker than was anticipated, in the 
majority of cases constructional engineers are frequently 
held up by the late delivery of parcels of steel. The 
works output of joists, plates, and sections for the 
first three or four months of next year is fully sold, and 
although there has been a fair amount of booking for 
delivery in the second half of 1938 consumers, as a general 
rule, are rather shy of committing themselves so far 
forward. Good quantities of steel are being taken by 
the shipbuilding industry on the North-East Coast, and 
the recent new orders for vessels will provide fresh work 
for the mills. Railway orders for locomotives also have 
helped to ensure a continuance of active operations. 
In the Yorkshire district there is no sign of any decrease 
in the rate of production. In fact, some classes of con- 
sumers find it increasingly difficult to place orders for the 
delivery required. The production of basic billets is 
growing, but is still insufficient to meet consumers’ 
needs. For acid billets, also, the demand is sufficiently 
heavy to absorb the whole output and yet leave some 
users unsatisfied. Business in bright drawn steel is 
maintained at a high level, whilst large quantities of 
stainless steel sheets are passing into consumption. 


The Midlands and South Wales. 


The demand for joists and sections from the 
constructional engineering trades appears to have increased 
during the past week or so, and a considerable amount of 
fresh business has been placed as a result of new orders 
which have been given out in connection with munition 
work, as well as a certain number of important private 
contracts. The position so far as structural steel is con- 
cerned shows no signs of weakening, and most of the works 
have orders representing at least five months’ output on 
their books. Although in some cases arrears of deliveries 
have been reduced, there is little likelihood of normal 
conditions ruling during 1938. Consumers of most 
descriptions of material are again becoming worried with 
regard to deliveries, although a little while ago they were 
optimistic enough to think that the worst of their diffi- 
culties was over. Hopes that the tightness of the position 
would be relieved by imports of American steel have been 
disappointed, as it has been intimated to consumers that 
firms in the rebate scheme will lose their rebate if they 
purchase foreign steel, excepting that passing through the 
hands of the British Iron and Steel Federation. Some 
resentment has been created amongst users, since the 
American mills would be able in the present state of 
business in that country to give prompt delivery. The 
demand for sheets, both on home and export account, 
has become quieter, and the reductions in price do not 
seem to have stimulated business in this department. 
Some consumers also affect to see an easing in the situa- 
tion with regard to plates, but this is by no means the 
general experience, and it is extremely difficult to place 
an order for light plates. In fact, many of the producers 
who are able to consider new business ask from six to 
seven months for delivery. Now that it has been decided 
to retain prices for colliery steel at the present rates 
until the end of next year, it is expected that a number of 
fresh contracts will be placed. Quotations are :—Light 
rails, £11 10s.; bridge rails, £10 17s. 6d.; heavy rails, 
£11 15s.; and roofing bars, £10 10s. As in other depart- 
ments of the market, delivery difficulties are rife. Busi- 
ness in bright drawn steel is active at the official price of 
£17 15s. basis. Seasonal conditions have ruled in the 
South Wales markets, and whilst pressure for deliveries 
continues unrelaxed, new business has been distinctly 
quieter. The demand for tin-plates has declined, but the 
makers have heavy order books, and the industry is 
employed at about 67-6 per cent. of capacity. 


Current Business. 


The contract for the supply of electrical equip- 
ment for seventy electric locomotives for the Manchester— 
Sheffield-Wath electrification scheme of the London and 
North-Eastern Railway has been awarded to the Metro- 
politan-Vickers Electrical Company, Ltd. The Woodall- 
Duckham Vertical Retort and Oven Construction Com- 
pany (1920), Ltd., will construct coke ovens for the 
Clydesbridge-Tolcross Works of Colvilles, Ltd. The 
blast-furnaces will be erected by Ashmore, Benson, 
Pease and Co., Ltd., Stockton-on-Tees, in conjunction 
with Colvilles’ own engineering departments. The 
British Aluminium Company, Ltd., has been able to 
recommence production at its works at Kinlochleven 
as the heavy falls of snow and rain have raised the water 
level of the reservoir which feeds the hydro-electric 
installation. An ironfoundry will be constructed at 
Sandy-lane, Kidlington, by W. Lucy and Co., Ltd., Eagle 
Ironworks, Oxford. The British Bath and Enamelware 
Company, Ltd., of Highfields, Bilston, has amalgamated 
with its associated firm, Bilston Castings, Ltd., and has 
formed a new company known as Bilston Foundries, 
Ltd. This will simplify administrative work, and there 
will be no change in personnel. The South Durham 
Steel and Iron Company, Ltd., of Hartlepool and Stockton- 
on-Tees, and the Cargo Fleet Iron Company, Ltd., of 
Cargo Fleet, Middlesbrough, have taken over the control 
of the London and Wales Steel Construction Company, 
Ltd. Sir William Arrol and Co., Ltd., Glasgow, has 
secured a contract for the new factory at Newport for 
the British Aluminium Company, Ltd. The Admiralty 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


has placed an order with Scott’s Shipbuilding and Engi- 
neering Company, Ltd., Greenock, for the submarine 
“Tuna.” It has been decided by the Powell Duffryn 
Associated Collieries, Ltd., to engage an expert to conduct 
an investigation into the company’s washeries in order 
to promote schemes for the recovery of the maximum 
amount of dust and to lessen the risk of pollution of 
rivers. Eight all-metal four-engined flying boats have 
been ordered by Imperial Airways from Short Brothers, 
(Rochester and Bedford), Ltd. The Department of Over- 
seas Trade announces that the following contracts are 
open for tender :—South African Railways and Harbours 
Administration: Approximately 88 tons of steelwork, 
including the necessary nuts, bolts, and rivets, for a subway 
at the East End Krugersdorp Station, and an overhead 
footbridge at Battery-street (Johannesburg, February 
7th). Brisbane, Commissioner for Railways: Power 
unit for a 15-ton locomotive (closing date postponed until 
January 4th). Argentine State Railways Administration : 
Mild steel bars, reinforcing rods, angles, tees, plates, &c. 
(Buenos Aires, January 19th). 


Copper and Tin. 


Conditions in the electrolytic copper market 
have improved to the extent that a steadier tone has 
developed, although the present range of price levels 
cannot be satisfactory to the producers. It is unlikely, 
however, that any movement of importance will occur 
until the Christmas and New Year holidays are over, so 
that we may expect rather featureless markets for a week 
or two. The situation in America does not appear to 
change and consumers continue to buy from hand to 
mouth. From one point of view this indicates a gradual 
exhaustion of stocks in consumers’ hands, and the market 
therefore is inclined to expect a revival in the American 
demand in the early part of 1938. Outside America the 
buying has been steady and at times foreign Governments 
have entered the market on a fair scale. Japan has taken 
good quantities and the Russian Government has also 
bought. The American producers continue to hold the 
domestic price at 10-50 c. but the customs smelters have 
decided to reduce the quotation to 10-12} ¢. This, how- 
ever, does not seem to have stimulated buying, and users 
apparently resent the fact that the American export quota- 
tion is lower than the home price. The London standard 
market has been rather dull, partly as a result of sales by 
the producers of low-grade copper. At times there has been 
some rather active buying which has been attributed to 
hedging against currency depreciation on the part of foreign 
operators. American statistics for November give the 
world stocks at the end of the month as 413,840 tons com- 
pared with the revised figure for October of 383,160 tons. 
The world’s production was 185,270 tons, compared with 
196,360 tons in October. The stocks in the United States, 
included in the above figures, were 221,670 tons, against 
182,900 tons at the end of October. The American pro- 
duction was 75,790 tons in November, against 86,800 tons 
in the previous month. ... The first effect of the decision 
of the International Tin Committee to reduce the quota 
for the first quarter of 1938 was to strengthen prices in 
the market, but this tendency quickly passed, and values 
have since continued to show weakness. The general 
impression was that the action of the Committee came too 
late in the year to check the sagging tendency. At this 
season, however, there is a general inclination amongst con- 
sumers to postpone purchases and this, with the stock- 
taking operations which are taking place, combine to 
give a weak appearance to the market. Neither in the 
United States nor on the Continent have consumers shown 
much interest and the demand in this country has not been 
more than moderate. 


Lead and Spelter. 


The lead market has developed the features 
which usually characterise it at the end of the year. Con- 
sumers are not inclined to take up more lead than is 
necessary on account of their stocktaking operations, 
whilst most of them are suspending new business until the 
New Year. In these conditions it is not surprising that 
the market has at times had an easy appearance, particu- 
larly as the producers have on occasions offered rather 
more metal than was easily absorbed. There have been 
some arrivals of Empire and Mexican lead. a certain 
amount of which was put into warehouse. The position 
with regard to nearby metal has changed considerably 
over the past few weeks and instead of the tightness that 
ruled recently it is now difficult to dispose of prompt 
parcels. In the United States the demand has weakened, 
and the official quotation has been reduced to 4-75 c. New 
York. The requirements of Continental consumers also 
appear to be somewhat lighter, although this may be a 
seasonal movement. At any rate, except in Germany, 
building in Continental countries seems to have been much 
curtailed.... Prices in the spelter market have been 
fairly steady, but the amount of business transacted has 
been on the light side. Prevailing holiday conditions have 
naturally had an influence upon the demand, whilst the 
arrivals of Belgian and other Continental spelter have 
helped to create an easier tone. At the same time it must 
be remembered that the fall in values in this market has 
been particularly heavy, and there have been times during 
the past week when even a little buying has had the effect 
of temporarily raising the price. There is no scarcity of 
ordinary grades of spelter, and, in fact, the supplies seem 
to be increasing, but, on the other hand, there seems to be 
little relief from the prevailing tightness in high-grade 
metal. It is difficult to obtain any prompt parcels of the 
latter, and high premiums have been paid by consumers 
for urgent requirements. In America the stringency which 
was apparent a month or two ago appears to have com- 
pletely passed, and the market has a distinctly dull 
appearance. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 





purchasing only from associated British Steelmakers. 








Joists as well as Sections and Plates are now subject to a rebate of 15s. 


PIG IRON. STEEL (continued). 
Home. Export. Home. Export. 
Foundry home prices except for Scotland less rebate of 5/- Gtascow anp Districr— £ 8. d. £ 8. d. 
‘ Angles a: le a i te 10 12 6 
(D/s Pomstbs vison) Tees... ee: ah nds oe 11 12 6 
N.E. Coast— £ os. d. £s. d. x 
4 : . Joists ee me TY 6 32 4S 
Hematite Mixed Nos. . 2. 2 — Ps a 
; ae Poh Le age (ip Channels... oe Pee oe ere 10 17 : 
fii a Rounds, 3in. and Se oe es 12.4 
No. 1 me 3S i ae rs under 3in. 288 26 Hq. 11 0 0 
= oy a Flats, 5in. and under ... 11 18 «*. 11 0 0 
No. 3 G.M.B. 5 6 0 6 0 0 
rs nt ep e Plates, jin. (basis) 1] 8 0. ll 0 O 
No. 4 Foundry 5 5 0 5619 0 
Basic 5-000 a » tin. ae 1113 «0 a ve 
» tin. ... ok a oes 11 10 O 
MIDLANDS— EMBs acs ares cecead 2. Oe 1115 0 
Staffs— (Delivered to Black Country Station) Un. jin. to and incl. 
North Staffs Foundry ... 5 11 0 ... a 6 lb. per sq. ft. (8-G)... 12 10 0 .. 210 0 
» » Forge 5 6 Of... aE Boiler Plates, jin... ... 11 18 0... 12 2 6 
el mei iileediinsinen 7 South WaLes AREa— Ss. &. : er Ae 
P — Angles ees i ee A ge 10 12 6 
woaniny Bo. S ee Fe - Tees... ... ... .. «12 0 6.. 11 12 6 
on & 3 -8f-- y - Joists ll oO 6.. 10 12 6 
No. 3 Foundry 5 11 0 — nana... Bh; iS BO 8S: 48 
aga ? ins - Rounds, 3in. and up 12 0 6. 11 12 6 
Fonge 5 6 OF... ad i under 3in.* 21/18 0.«. lL 0 0 
ScoTLAND— Flats, 5in. and under* ... 11 18 0. ll 0 0 
Hematite, f.o.t. furnaces 6 3 0* — Plates, in. (basis) 1110 6 ll 0 0 
No. 1 Foundry, ditto 6 0 6 _ ” fein. ... 1115 6 ll 5 6 
No. 3 Foundry. ditto 518 0. -—— » Fin. 12 0 6 1110 0 
Basic, d/d . e..7 8. rz » ein. ... «42 S 6 1115 0 
N.W. Coast— “of 6 3 0*d/d Glasgow Un. jin. to wads incl. 
Hematite Mixed Nos. | 6 8 6*,, Sheffield 6 lb. per sq. ft. (8-G) 1210 0 26s 12 2 6 
© 10). highe 6 14 a Birmingham TRELAND—F.0.Q. BELFAST. Rest or IRELAND. 
igher after Dec. 31st. t 2/- higher ~ Dee. 31st. ire ee habe 
7 ivestesh. Angles Pe a ee ll 8 0 
MANUFACTURED IRON. Tees... .. 12 5 6 12 8 0 
Home. Export. Joists scar oe BG: 05 1115 6 
Lancs AND YORKS— € «4d. £s. d. Channels... sce © eS Sites. 1113 0 
Crown Bars iso ee et O's... — Rounds, 3in. and up SES 6 UOe 12 8 0 
Best Bars - 1 0 ... — eal under 3in.* . 1016 0 10 16 0 
MIpLanps— Plates, in. (basis) 1g 33 'O%.. 1118 6 
Crown Bars ... ... ... 13 5 0 — % frin. ... ee) ee | eee 12 0 6 
Marked Bars (Staffs) ... 15 15 0 — ” tin. ... -- 12 3 0... 12 5 6 
No. 3 Quality 12 6: wa ee veg, PEED 1O: 05 12 10 0 
No. 4 Quality a 26 - fin. to fin. incl. ee ee ee ee 12 5 6 
Foe ae ° eo and Flats tested quality ; Untested 9/- less. 
Crown Bars ae Gu. 13 5 0 OTHER STEEL MATERIALS. 
Best... 3B @ 5. 13 15 0 Home. Export. 
N.E. Coast— Sheets. £84. on a 2 
hina Gi xe 13 5 0 11-G. to 12-G.,d/d ... 14150 ..f.0.b. 1410 0 
Bost Fars . .. 115 0. 1315 0 13-G., d/d i 9 TES @... 2fied both 
Double Best Bars M45 Oo. 1450 14-G. to 20-G., d, d + 36:26 6... ..eb. F680 
Nested Cinkiens (aun dian eute— 21-G. to 24-G., d/d 6 33:6 .:. ..tadb.. 1°04 
Crows Bars, £0.9 1317 6 = 25-G. and 26-G., d/d . 1610 0 ..f.o.b. 15 15 0 
hee Pt o | South Africa, 24-G., Basis £15 0s., nie 39 % on invoice value ; 
- 7 Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
STEEL. The above home trade sheet prices are for 4-ton lots and over ; 
Home. Export. 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
LoNDON AND THE SoutH— £ ss. d. £ s. d.| to 10 cwt., £2 per ton extra. 
Angles or a oe 10 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
Tees... ike SO .. ines Home. £ s. d. 
Joists . 11 3 0. 10 12 6 4-ton lots and up T19 10 O 
Channels.. as Cinco” »» 10 17 6 2-ton to 4-ton lots T19 17 6 
Rounds, 3in. and up 2 3 6..: 1112 6 Under 2 tons . vo: eet 
- under 3in.* et 2 Bs 12 5 0 Export ; India, £19 los. c.i. 3 South tie £17 15s. f.o.b., 
Flats, under 5in.* .12 0 6 12 5 0 plus 3 p.c. invoice value; Rhodesia, £18 5s. f.o.b.; 
Plates, jin. (basis) 1113 0 11 0 0 Irish Free State, £18 10s. f.0.q.; General, £1715s. f.0.b. 
2 fein. ... .. 1118 0... ll 5 0 24-G Basis for all Gauges. £1 less after Jan Ist. 
- hin. ... ina, AD 3 Disc 11 10 0| Tinplates. 
= ee | ee oe ee 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/- 
Un. fin. to and incl. Tinplate Bars, d/d Welsh Works, £7 15s. 
6 lb. per sq. ft. (8-G.)... 12 10 0. 12 10 0] Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra; less 
Boiler Plates, jin. tS - &-. 12 2 0 than 35 tons, 10/— extra. £ «e. d. 
Nortu-East Coast— i ae A £ os. d. Soft (up to 0-25% C.), untested ... 4173 
Angles 11 0 6. 10 12 6 mo» tested 8 7 6 
Tees... 12 0 6. 1110 0 Basic (0°33% to0-41%C.)_—... 812 6 
Joists ll 0 6 10 12 6 » Medium (0-42 to 0-60% C.) 9 2 6 
Channels... ... .. 1l & 6. 10 17 6 » Hard (0-61% to 0-85% C.) 912 6 
Rounds, 3in. and up iz. 0-4: 11 12 6 ” » (0°86% to 0-99% C.) 10 2 6 
» under 3in.* 1118 0. 11 0 0 ” » (over 0-99% C.) 10 12 6 
Plates, in. (basis) io a ll 0 0 Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
ERS... as O° 11 5 0 » Light, f.o.t.. 9 2 6 
» din. 1118 0. 1110 0 ; 
~ \in. 12 3 0 1115 0 FERRO ALLOYS. 
Un. xin. to wat ‘io, Tungsten Metal Powder... .-. 9/6 per lb.; 8/74 forward 
6 lb. per sq. ft. (8-G)... 12 10 0... 12 16 0| Ferro:Tungsten . 9/3 per lb.; 8/6 forward 
Boiler Plates, jin. - BE EB).0 cx i2 2 0 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DistrRIcT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£ s. d. S ead * * 6 p.c. to 8 p.c. . £24 0 0 7/6 
Angles ll O 6.. 7s. 81 (4 8 p.c. to 10 p.c. . £24 0 0 7/6 
Tees... 12 0 6.. 11 12 6 Max.2p.c.carbon £36 0 0 11/- 
Joists ht. OB as 10 12 6 o ° »  ILp.ec.carbon £38 5 0 11/- 
Channels.. ere BD: Bx Biss 10 17 6 +»  0-50p.c.carbon £41 0 0 12/- 
Rounds, in: sellin up 12 0. 6.. 11 12 6 » carbon-free ... 1/- yer lb. 
* under 3in.* 11 18 90 ll 0 0 Metallic Chrotainn.. ote . 2/5 per lb. 
Flats, 5in. and under* S188 110 il 0 0] Ferro Manganese (loose), 16 p.c.... £18 15 0 home 
Plates, in. (basis) 1110 6.. 1l 0 0 » Silicon, 45 p.c. to 50 p.c. ... £12 0 O scale 5/- p.u. 
» fein. ... 1115 6.. lio o ms »  78p.c. . «+» £17 0 Oscale 6/- p.u. 
= fin. 12 0 6.. 1110 0 » Vanadium ... 12/8 per Ib. 
= fein. ee SS oo 11 15 0 » Molybdenum ... 4/9 per lb.; 5/- forward 
Un. jin. to ond inal. Titanium (carbon- free) . 9d. per Ib. 
6 Ib. per sq. ft. (8-G)... 12 10 0.. 1210 0 Nickel (per ton) ... £185 to £190 per ton. 
Boiler Plates, jin. poi Be iB os 12 2 6] Cobalt ? . 8/6 to 8/9 per Ib, 





to home users 


NON-FERROUS METALS. 


(Official Prices, December 22nd.) 


CoprER— 
Cash ... £40 7 6tol40 8 DO 
Three months ... £40 12 6to £40 15 0 
Electrolytic £44 0 Oto £45 lo O 
Best Selected Ingo, aja Bir- 

mingham B ashes £45 6 0 
Sheets, Hot Rolled £74 0 0 
Home Export 
Tubes, Solid Drawn (basis) 124d. 124d. 
»  Brazed (basis) l2gd. 12$d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 114d. 
»  Brazed 13}d. 134d. 

Tixn— 

Cash ... - £189 2 Gto£l89 7 6 
Three months ... . £188 15 Oto £189 0 O 

SPELTER— 

Cash ... £15 7 Gto £15 10 0 
Three months ... £15 7 6to £15 10 0 

LEAD 
Cash ... £15 12 6to £15 15 0 
Three months ... £15 16 3to £15 17 6 

Aluminium Ingots (British) ... £100 to £105 

FUELS. 
SCOTLAND. 

LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 20/- to 20/6 
Hamilton Ell 22/6 
Splints 5} 

AYRSHIRE— 

(f.0.b. Ports)—Steam ... 21; 

FIrESHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... ads 20 
Unscreened Navigation 20/— to 20/6 

LoTHIANS— 

(f.0.b. Leith)—Hartley Prime... 20/- 

18/6 


Secondary Steam ... 


Souts YorKsuire, HuLt— 
B.S.Y. Hards... 


Steam Screened 


NORTHUMBERLAND, NEWCASTLE 


22/6 to 23/- 
20/6 to 21/- 





Blyth Best 19/-- to 20/- 
oe ORR... 18/6 to 19 
» Best Small... 18/6 to 19;- 
Unscreened 18/- to 19/- 
DurHAM— 
Best Gas... 22/ 
Foundry Coke 40/-— to 47/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/- to 29/6 _ 
South Yorkshire 25/6 to 27/6 a 
Seconds ... . 22/- to 24/- — 
CarDIYF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25 /- 
Best Seconds 25/- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/— to 19/6 
Cargo Smalls ... 18/- to 19/6 
Dry Nuts 27/- to 28/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26/- 
SwaNnsEA— 
Anthracite Coals : 
Best Large : 38/— to 41/- 
Machine-made Cobbles- 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 27/6 to 35/- 
Peas 25/- to 28/6 


Rubbly in. 


Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


15/— to 16/9 


20/- to 25/- 


Per Gallon. 
33d. 
43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Wages and Discipline. 


THe action of labour unions in seizing upon 
every chance to put into effect their principles of an 
automatic wages sliding scale and of depriving employers 
of their right to discharge men without previously giving 
to the unions satisfactory reasons for doing so is one of 
the chief contributory causes of the industrial unrest 
and partial dislocation. These are two of the privileges 
which the unions are endeavouring to include in the 
collective contracts. The renewal of contracts which 
lapsed six months ago, and were prolonged over the 
period of the Paris Exhibition, is being urged by the 
unions and rejected by the employers until an under- 
standing is reached over these and other claims. So far 
as the rigid sliding scale is concerned, employers refuse 
to accept what experience has shown to be a dangerous 
economic fallacy. The textile industry, for example, 
is centred largely in an area comprising Lille, Roubaix, 
and Tourcoing. It suffers from a restriction of foreign 
markets to the extent that some factories have been 
permanently closed and practically all the others are 
running short time. Taking as a basis the official return 
of advance in living costs, the men claim a similar rise 
in wages and threaten a general strike on January Ist 
if their demand is not accepted. Manufacturers declare 
that wages have already been increased by 58 per cent. 
since last year, and that production costs have risen by 
66 per cent. The further increase of wages asked for 
would add 80 million franes to the yearly wage bill of 
an industry which has already reached maximum selling 
prices that, in the present difficult conditions, leave little 
or no profit. The unions endeavoured to put into opera- 
tion the machinery for conciliation which the employers 
refused because, apart from the impossibility of granting 
the men’s claim, it involved a principle of automatic 
wage adjustment which they rejected. Compulsory 
arbitration may now take its course without the employers 
agreeing to abide by its decision. The other principle 
which the unions seek to impose is the creation of councils 
of discipline, or committees of workers, to which employers 
are required to give reasons for the dismissal of men, 
and the committees will sanction them or not as the case 
may be. The committees will necessarily act under 
advice from the unions. Strikes have occurred with 
the object of compelling employers to renew collective 
contracts with the addition of these provisions, and the 
only solution that the arbitrator could find was to prolong 
stil further the contracts and give time for disputes 
that have no legal background to be settled by some form 
of legislation. 


Colonial Shipping. 


While Algeria is a department of France, and 
is therefore not a colonial possession, its shipping relations 
with the mainland are the same as those of the colonies, 
and the Algerian complaints of the present state of things 
raise a problem of serious import to shipping as well 
as to the country’s interests generally. At the recent 
congress of French ports the case made out on behalf 
of Algeria may have been overdrawn, but at the last meet- 
ing of the Association des Grands Ports Frangais the 
problem was fully discussed and revealed the extent of 
the danger to which colonial shipping is exposed in con- 
sequence of the revolutionary social reforms which have 
come into effect since June of last year. Algeria is one 
of the largest buyers of French manufactured goods, and 
it looks to France as the chief market for its produce and 
raw materials. The produce is in competition with that 
of the home country, so that quotas are applied to it on 
a fairly liberal scale, and the French purchases should 
normally suffice meet the economic necessities of 
Algeria when it 1s in a position to dispose of a surplus 
in foreign markets. The foreign trade has seriously 
declined, and Algeria has therefore to rely more than 
ever on France, for which reason it must have adequate 
shipping facilities and the lowest freights. Both the 
facilities and freights have been completely disorganised 
by the troubles arising out of the social reforms, first 
by the agitat on of seamen and dockers, who disturb 
the regularity of shipping services and hinder the handling 
of cargoes in Algiers as well as in French ports, and then 
by the doubling of freights during the year in consequence 
of higher wages, short hours, and the heavily increased 
cost of stores, repairs, and maintenance. The trouble 
could be promptly removed by utilising foreign ships 
for the colonial service, but this traffic is a monopoly 
of the French merchant fleet, which has been extended 
during recent years by ships built specially for the service, 
particularly for the trans-Mediterranean route where 
fast ships of the liner type constructed for the State 
and handed over to shipp:ng companies are capable of 
dealing efficiently with Algerian transport needs. Any 
idea of relaxing the monopoly cannot be entertained. 
The situation of Algeria is nevertheless serious, and the 
Association des Grands Ports Frangais is examining the 
complaints of the North African Department which is 
being driven to the necessity of creating manufacturing 
industries to work up its own raw materials. Something, 
it is said, is already being done in that direction. These 
effects of social reforms can only be remedied, to a certain 
extent, by a much larger State subsidy to colonial shipping 
until French freights are able to fall into line with those 
of other countries. 


National Defence Production. 


The nationalisation of war factories has not given 
satisfactory results so far as output is concerned, and 
arrears in the carrying out of work are officially recog- 
nised, to the extent that the Minister of War has declared 
his intention to make the fullest use of the forty-hours’ 
week tolerances recommended by the Committee of 
Inquiry into Industrial Production as soon as they are 
confirmed by decree. These tolerances are greater than 


to 


those allowed for industry generally, and the Committee’s 
report states that the labour organisation has promised 
its co-operation in increasing production for national 


British Patent Specifications. 


When an t ti ‘rom abroad the name and 
address of the po anesthe de are —_ in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Sesriestions am, be obtained at the Patent Office, 
Sale Branch, 25, , Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date 
at the end of the abridgment, is 
complete Specification. 








of eplcsin ; the second date, 
date of the acceptance of the 


STEAM GENERATORS. 


474,810. May 7th, 1936.—VertTicaL Steam Boirers, L. N. 
Lloyd, 2 22, Queen’s-road, Hertford, Herts. 
This boiler is of the vertical cross-tube type. It has a main 
shell A and a normal fire-box. The upward extension of the 
fire-box has a number of inclined water tubes broken up into 


N°474,810 









































groups by bafles B B. The fire-box has a crown plate C to which 
the smokestack D is attached, and above this there is an exten- 
sion E, which forms a steam and water drum. Openings F and G 
provide for communication between the two parts of the boiler.— 
November 8th, 1937. 


INTERNAL COMBUSTION ENGINES. 


1936.—SUPERCHARGING MULTI-CYLINDER 


474,786. May 8th, 
Fréres Société Anonyme, Winterthur, 


ENGINES, Sulzer 
Switzerland. 
This invention is concerned with engines having two inter- 







































































geared crankshafts, and two superchargers worked by 
the exhaust gases. The object aimed at is to avoid 

N°474,786 
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unnecessary load on the gearing connecting the two 


crankshafts should one of the superchargers fail to function. 
To this end the two superchargers A A, which are driven by the 
gas turbines B B, are apportioned to serve the working cylinders 
in two groups endways of the crankshafts, so that the balance 
of the torque is not affected by the failure of either.— November 


8th, 1937. 
TELEGRAPHS AND TELEPHONES. 
174,783. May 7th, 1936.—StTer-sy-Ster AuroMaTic SWITCHES, 


Automatic Electric Company, Ltd., Strowger Works, 
Liverpool, H. D. Sharpe, 3, Beech-green, West Derby, 
Liverpool, 12, and R. A. Collingham, ‘‘ Hollacombe,” 
Belmont-rise, Cheam, Surrey. 
This switch for automatic telephone service has only one 
controlling spring. It is operated by the electromagnet A, and 
armature B, which carries the extension C and the pawl D that 
works in conjunction with the ratchet wheel E to effect 
the step-by-step movement of the switch. In the drawing the 
armature is shown in the fully operated position, it being 
assumed that the pawl has just caused rotation of the ratchet 
E and become locked against the stop F to terminate the move- 
ment and prevent over-shooting. In the normal position, how- 
ever, it will 1 be understood that the combined restoring spring 
G acts on the tail of the pawl D to hold both the armature C 
against the adjustable back stop H and the pawl by a clock- 
wise rotation against the adjustable guide plate J. When the 
magnet is energised the pawl is moved bodily sideways to the 
left so that it travels along a path determined by the guide plate 
J and plunges squarely into engagement with a tooth on the 
ratchet. As the armature moves towards the fully operated 
position it will be seen that the pressure of the pawl on the guide 
plate increases, approaching to something like its maximum 
at the instant the pawl engages the ratchet, after which it 
moves with the ratchet wheel and leaves the guide plate eventu- 


against the guide plate progressively lessens as the armature 


approaches its normal position. This arrangement therefore 
enables economy to be achieved by the use of one spring instead 
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of two, and results in the pawl load diminishing progressively 
as the armature approaches its normal position.—November 8th, 
1937. 


TRANSFORMERS AND CONVERTERS. 


474,781. May 7th, 1936.—TRANSFORMERS WITH CONTROLLABLE 
MacGnetic LEakaGeE, L’Air Liquide, Société Anonyme 
pour L’Etude et L’Exploitation des Procédés Georges 
Claude, 75, Quai D’Orsay, Paris (7e), France. 

This transformer is intended for use in arc welding and such 
like services where it is desired to vary the strength of the 

current. It comprises a semi-circular shaped magnetic core A 


N°474,781 A 





























and a yoke B. On the core there is fixed a secondary winding C, 
which is connected with the work piece D and the ‘electrode E. 
The primary winding F can be swung round the semi-circular 
core, as indicated by the arrow and broken lines, to reduce the 
intensity of coupling between the two coils. The second figure 
shows a modified form of core which gives a more delicate control 
at lower intensities of current.—November 8th, 1937. 


BUILDING. 


474,725. February 13th, 1937.—GLass Bur~pine Units, 
Corning Glass Works, the Foot of Walnut-street, Corning, 
New York, United States of America ; and G. E. Gregory, 
5, East Fifth-street, Corning, New York, U.S.A. 

The primary object of the invention is to provide a building 

unit through which light may be transmitted, but vision con- 

fused, and having low thermal transfer characteristics so as to 
facilitate the maintenance of the interior of a building at a sub- 





stantially uniform temperature regardless of exterior con- 
N°474,725 
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ditions. The building unit consists of a hollow body composed 
of two halves of identical structure sealed together, the inner 
face of each half being formed with spaced parallel ridges and 
valleys which join in smooth curves. The halves are pressed in 


an ordinary glass working press, preferably two of them being 
formed simultaneously, and immediately after pressing the two 
halves are so positioned that the exposed edges of the tapered 
flanges contact with one another and are subjected to a heating 
operation, by means of which the abutting edges of the flanges 





ally coming up against the front stop F. During release the 





defence. 





reverse operation takes place, so that the pressure of the pawl 





The ridges and valleys 


are fused together to form a hollow unit. 
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of one half are preferably at right angles to those of the other 
half, in order to effect high diffusion of light and confusion of 
vision. In the manufacture of units there is produced a rela- 
tively high vacuum within the unit and in most instances such 
units have been found highiy satisfactory. There may be cases, 
however, when a lesser vacuum would prove advantageous, in 
which event the amount of evacuation may be regulated as 
follows :—At the time of sealing the two halves together a 
carbon or graphite pin is inserted at some point between the 
abutting edges of the tapered flanges, and as soon as the sealing 
operation is completed this pin is withdrawn, after which the 
unit is introduced into a leer, where it is subjected to the usual 
glass annealing operation. Immediately following the leering 
of the piece, and while the latter is at an elevated temperature, 
the opening created by the extraction of the pin is sealed. This 
prevents the introduction of undehydrated air into the unit and 
as & consequence no condensation of moisture within the interior 
of the unit can take place when it is subjected to varying 
temperatures.— November 5th, 1937. ig 


AERONAUTICS. 


475,163. May 12th, 1936.—ArRorLanr WiNnG 
Gray, 8a, Bank-parade, Edgware, Middx. 
This is an arrangement for improving the efficacy of slotted 
aeroplane wings. Part of the main wing is shown at A, the 
flap at B, the slot at C, and the new auxiliary flap at D. The 


Fuars. W. EF. 
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main flap is pivoted at E. The auxiliary flap is pivoted at F 
and is connected with the main wing by the bell-crank G and 
connecting-rod J. The two figures show how the auxiliary 
flap makes a fairing for the opening of the slot when it is not 
in operation, and how it guides air into the slot when the flap 
is depressed.——November 12th, 1937. 


MISCELLANEOUS. 


474,425. April 29th, 1936.—Vatve Sacks, Medway Paper 
Sacks, Ltd., 50, Cannon-street, London, E.C.4; and H. A. 
Skinner, Westward Ho, Malling-road, Snodland, Kent. 

This invention is concerned with the closing of paper sacks, 
such as those used for the carriage of Portland cement. The 
closure, or valve, is described as follows :—A sack, of which the 
end portion is indicated at A, is provided with a known diamond- 

fold end closure formed by folding in end flaps B and side flaps C. 

Secured to the inner surface of the end of the bag at D! is a 

sealing piece D, which is turned out over the end edge of the 

sack so as to lie flat upon its outer surface before the end closure 
is begun. The end flap B is turned in, taking with it the 
sealing piece D, which is made wide enough to overlie to some 
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extent the side flaps C. This is clearly shown in Fig. 1 after the 
end flap B, but before the side flaps C have been folded in. In 
Fig. 2 the side flaps C have been folded over, taking with them 
the marginal portions of the sealing piece, so that an incomplete 
tube is formed, which extends laterally from the end of the 
closure. It will be seen that the space which is left between 
the inturned edges of the sealing piece will allow a filling nozzle 
to be readily inserted into the valve opening and further, that 
the folds making up the valve opening are lined by the sealing 
piece to prevent leakage around their edges. After the sack 
has been filled the projecting part of the piece D is folded inwards 
as shown in Fig. 3 and secured by stapling or adhesive to the end 
of the sack, so as to cover the entire opening, including the 
diagonal folds.—October 29th, 1937. 


474,801. March 15th, 1937.—VaLve ConTROLLING MEANS FOR 

{ECIPROCATING ENGINES, Wilhelm (called Willy) Salge, of 
Willy Salge and Co., Technische Gesellschaft, of Budapester 
Strasse 1, Berlin, W.62, Germany. 

This invention relates to valve gears for reciprocating engines 
having two superposed valves which lift in the same direction 
or in opposite directions and the spindles of which are arranged 
separately from one another. According to the present inven- 
tion, for closing the two valves a common device is provided 


which is fitted in the valve actuating rod work outside the work- 





ing cylinder and outside the valve axis and is loaded by means of 
spring force or other pressure applying means. In the figure 
there are shown two double-seated drop valves which open 
towards one another and of which one acts as inlet valve and 
the other as outlet valve. The closing spring lies in this case 
around the push rod which controls one of the valves from the 
outside. The cam shaft A with the cam discs B fixed thereon 
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actuates the valve C by way of the lever D, and the valve E by 
way of the lever F, the push rod G, and the lever H. The lever 
D has an extension to which the spring box J is pivotally 
attached. The abutment for the closing spring K is formed by 
the spring plate L, which is fixed on the push rod G by means of 
the nut M so as to be adjustable thereon. The spring K exerts 
its closing force on the alternately moved valves C and E by 
way of the spring plates N and O and the controlling rod work.— 

November 8th, 1937. 

474,780. May 7th, 1936.—RinG Ro._ter MovuLpina PREssEs, 
W. H. A. Thiemann, 19, Southampton-buildings, Chancery- 
lane, London, W.C.2. 

This machine is intended for a continuous rotary briquetting 
process of granular or powdered material. The material is com- 

pressed between a freely rotating ring A, supported on rolls B B, 
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and an excentrically mounted wheel C. The ring and wheel 
have treads and flanges which overlap and provide the com- 
pressing chamber D. The two are held tight together, axially, 
by the rolls EE. Provision is made for taking up the wear of 
the rubbing parts. The feed of the material to be briquetted 
into the press and its subsequent extraction are not described, 
but the method is fairly obvious.—November 8th, 1937. 


474,789. May 8th, 1936.—Dusr Co.iectors, H. W. 
Jennings, 51-52, Chancery-lane, London, W.C.2. 

In this dust collector the air to be cleaned passes through a 
battery of units, one of which is illustrated herewith, arranged 
in parallel in a collecting hopper. The unit starts at the left- 
hand or entrance end with a rectangular section, and terminates 
in the same way in order to facilitate nesting. The intervening 
portion is of circular Venturi section, but at the throat there is a 
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longitudinal slit, as shown in the cross section. The gas, on 
entering the unit, passes a propeller-shaped vane, which sets 
it whirling, with the result that the dust is thrown out of the 
slit in the throat .- A certain amount of air escapes at the same 
time and is exhausted from the top of the collecting hopper or 
easing, but the main body of the cleansed air passes straight 
through. The dust is removed from the bottom of the hopper 
as occasion requires.—November 8th, 1937. 








LAUNCHES AND TRIAL TRIPS. 


Karat, motorship ; built by Blythswood Shipbuilding Com- 
any, Ltd.; to the order of Skiba A/S, Corona; dimensions, 
ength 428ft., breadth 56ft., depth 35ft. 6in.; to carry 9000 tons. 

Engines, opposed-piston, two-stroke, three-cylinder, 520 mm, 
by 2080 mm. stroke ; constructed by Barclay, Curle and Co., 
Ltd. Launch, December Ist. 

Wanaka, motorship ; built by Alexander Stephen and Sons, 
Ltd.; to the order of Union St hip Company, of New 
Zealand; dimensions, length 275ft., breadth 45ft., depth 
21ft. 6in.; 2300 gross tons. Engines, two-stroke single-acting ; 
constructed by Sulzer Brothers. Launch, December 3rd. 








Brastep, collier; built by Burntisland Shipbuilding Com- 
pany, to the order of Hudson Steamship Company, Ltd.; 
dimensions, length 223ft., breadth 34ft., depth 14ft. 3in.; to 
carry 1410 tons. Engines, triple-expansion, 13in., 23in., and 
38in. diameter by 27in. stroke, pressure 220 lb. per square 
inch; constructed by North-Eastern Marine Engineering 
Company, Ltd.; launch, December 16th. 

Kootma, motorship; built by Harland and Wolff, Ltd., 
to the order of Government of Western Australia ; dimensions, 
length 340ft., breadth 54ft., depth 30ft. 6in. Engines, two- 
stroke, single-acting ; launch, December 16th, 


built by Lithgows, Ltd., 


TRIENZA, motorship to the order 
of British Phosphate Comm 3; i length 
435ft., breadth 60ft., depth 37ft. Engines, four-stroke, single- 
acting ; constructed by Kincaids, Ltd.; launch, December 17th. 

Tasso, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Wilson Line ; dimensions, 
length 295ft., breadth 40ft., depth 25ft. 3in.; to carry 2150 





tons. Engines, triple-expansion in conjunction with an exhaust 
steam turbine, pressure 210lb. per square inch; launch, 


December 17th. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the 11mME and 
PLAGE at which the meeting is to be held should be clearly stated. 











Tuurspay, Dec. 307TH. 

Inst. or Civit ENGINEERS: BIRMINGHAM AND DisTRIcT 
Assoc.—James Watt Memorial Institute, Great Charles-street, 
Birmingham. ‘Street Lighting Problems with Particular 
Reference to Electric Discharge Lighting,” A. V. Blake. 6 p.m. 


1938. 
Turspay Tro THurspay, Jan. 4TH TO 61H. 

Puysicat Socrety’s Exuisition.—Imperial College 
Science and Technology, Imperial Institute-road, 8.W.7. 

WEDNESDAY, JAN. 5TH. 

Inst. oF Civit ENGINEERS : Assoc. oF LONDON STUDENTS. 
Great George-street, Westminster, S.W.1. Informal meeting. 
‘The Unification of Engineering Enterprises,’’ E. W. Cuthbert. 
6.15 p.m. 

Inst. oF Civit ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—Manchester Literary and Philosophical Soc., 36, 
George-street, Manchester. “‘The Boulder Dam,’’ illustrated 
by film and lantern slides. 6.45 p.m. 

THurspAy, Jan. 67H. 

Inst. or Civil. ENGINEERS: BRISTOL AND District Assoc. 
Meeting, “‘ Mogden Sewerage Scheme,” B. E. Ireland. 

Inst. or Civit ENGINEERS : SouTH WALES AND MONMOUTH- 
SHIRE Assoc.—The Engineers’ Institute, Park-place, Cardiff. 
“Repairs to Queen Alexandra Dock Lock,” Ivor Powell. 
6.30 p.m. 

INsT. OF 
“ Safeguards Against Interruptions of Supply,” 
B. H. Leeson, and H. Leyburn. 6 p.m. 

Fripay, JAN. 7TH. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, 5.W.1. 
Extra general meeting. Tenth Thomas Lowe Gray Lecture, 
“* Recent Developments in Ship Propulsion,” Major P. L. Jones. 
6 p.m. 


of 


ELecTRicAL ENGINEERS.—Savoy-place, W.C.2. 
W. Clothier, 


Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 


Informal meeting. 








CALENDARS, DIARIES, &c. 


AvELING-Barrorp, Ltd., Grantham.—-Pocket memo. pad 
and calendar. 

Rosey anv Co., Ltd., Lincoln. 
tear-off sheets. 

ASSOCIATED Equipment Company, Ltd., Southall, Middx. 
Desk memo. pad. 

BrisToLt AEROPLANE Company, Ltd., Filton House, Bristol. 
Engagement book. 

StaveLey Coat AND [ron Company, Ltd., near Chesterfield. 
—Pocket wallet diary. 

Ruston aNnD Hornssy, Ltd., Lincoln. 
monthly tear-off sheets. 

D. Grsson anv Co., Ltd., Billet Works, E.17. 
with daily tear-off sheets. 


Wall calendar with monthly 


Wall calendar with 


Wall calendar 


DEMAG AKTIENGESELLSCHAFT, Duisburg, Germany.—-Refills 
for desk daily memo. pad. 
Crorts (ENGrnEERsS), Ltd., Thornbury, Bradford.—Calendar 


with monthly tear-off sheets. 

NationaL Gas AND Or EnGine Company, Ltd., Ashton- 
under-Lyne.— Desk memo. pad. 

Epwarp Woop anp Co., Ltd., Ocean Ironworks, Trafford 
Park, Manchester.— Pocket diary. 

SuperuraTerR Company, Ltd., Bush House, Aldwych.——Wall 
calendar with monthly tear-off sheets. 

British INSULATED CaBixs, Ltd., 
calendar with monthly tear-off sheets. 

Mavor anp Coutson, Ltd., Bridgeton, Glasgow, S8.E. 
calendar with monthly tear-off sheets. 

J. E. Raistrick, Ltd., Reliance Works, Park Royal, N.W.10. 
—Wall calendar with weekly tear-off sheets. 

F. W. Brackett anp Co., Ltd., Hythe Bridge Lronworks, 
Colchester.— Pictorial monthly wall calendar. ; 

C. A. Parsons anp Co., Ltd., Heaton Works, Newcastle-on- 
Tyne.—Wall calendar with monthly tear-off sheets. 

Perro-FLex Tustnc Company, Ltd., Cassiobury Works, 
St. Albans-road, Watford.— Wall calendar with monthly tear-off 
sheets. 

CRAVEN BrorHers (MANCHESTER), Ltd., Reddish, Stockport. 

Wall calendar with sheets showing the past, current, and next 
month. 

CouNTY OF 
46-47, New 
tear-off sheets. 

Hacksripak Evectric Construction Company, Ltd., AND 
Hewirtic Execrric Company, Ltd., Walton-on-Thames, 
Surrey.—Desk memo. pad. 

Bristot AEROPLANE Company, Ltd., Filton, Bristol.—Wall 
plaque from which is suspended a calendar of monthly tear-off 
sheets showing the past, current, and next month. 


Prescot, Lancs.--Wall 


Wall 


Suppry Company, Ltd., 


LonpoN ELecTric 
monthly 


Broad-street, E.C.2.—Calendar with 
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A Seven-Day Journal. 


Tramway and Trolly Vehicles. 


ACCORDING to a statement issued on Thursday, 
December 23rd, by the Ministry of Transport, review- 
ing tramways, light railways, and trolly vehicles 
during the year ending March 31st last, there was a 
noteworthy increase in the number of tramway under- 
takings which had been scrapped or otherwise done 
away with and replaced by trolly vehicles. In the 
year reviewed, no less than eleven tramways, owned 
by local authorities in Great Britain, suffered replace- 
ment, either by motor omnibuses or trolly vehicles. 
Only one authority, the Cleethorpes Urban Council, 
opened a new tramway during the year. These 
changes reduced the number of tramways to a total 
of 88, as compared with 98 for the preceding year. 
Financial statements in the return show that for the 
whole of the tramway undertakings last year’s gross 
receipts were £13,521,629, compared with £13,962,677 
for the year before, the net returns being £2,676,793 
and £2,826,657. The total number of passenger 
journeys was 2,475,080,799, and showed a decrease 
of 2°68 per cent. on the returns for the preceding 
year. On the system of the London Passenger Trans- 
port Board for the year which ended on June 30th 
lust, 904,460,956 passenger journeys were made, a 
decrease of 7-99 per cent. compared with the previous 
year’s figure. In the period under review, the total 
number of trolly undertakings amounted to 58, an 
increase of three. The number of passengers carried 
was 429,415,181, which was an increase of 14-35 
per cent. on the figure for the preceding year. During 
the year ended June 30th last, the London Passenger 
Transport Board carried 203,138,323 passengers on, 
and operated trollybuses over, 122 route miles. 
These figures compare with 69,581,164 passengers and 
61 route miles for the year before. 


Melton Constable-Norwich Derailment. 


Tuk report by Major G. R. 8. Wilson, Ministry of 
Transport Inspector, on the derailment of the 
8.52 a.m. express passenger train from Leicester 
to Norwich, which took place on August 23rd, has 
just been issued. As recorded in our columns, the 
train, which was running at a high speed, was derailed 
on a right-handed curve between Hindolvestone 
and Guestwick, on the single branch line operated by 
the L.N.E.R. between Melton Constable and Norwich. 
In the report the Inspector states it is not possible to 
determine with certainty the cause of the derail- 
ment, .but, having regard to all the circumstances, a 
possible cause seems to have been rolling and lateral 
oscillation, the result of a combination of high-speed, 
irregularities in the cross-level of the track and 
rolling stock not in the best condition. The align- 
ment of the curve at this point may also have been 
irregular as the result of irregular cant and fast 
running in spite of attention four days before the 
accident. Evidence was given that the riding on 
this curve had been unsatisfactory for some time 
unless speed was moderate, and the permanent way 
staff stated that it was troublesome to maintain, 
particularly after wet weather. In concluding his 
report, Major Wilson says that the case is one which 
illustrates the desirability of drivers making it a 
practice that when they have experienced unsatis- 
factory riding, particularly at high speeds, they 
should not only report to the ganger, but should also 
make an official report to their headquarters. 


London’s Chalk Wells. 


An interesting section of the thirty-first annual 
Report of the Director of Water Examination to 
the Metropolitan Water Board, Lieut.-Colonel C. 
H. H. Harold, which has just been issued, is that 
devoted to the subject of London’s chalk wells. 
Colonel Harold points out that London has no less 
than fifty-five chalk wells which serve as sources of 
water supply. Certain wells of good chemical 
quality, but susceptible to pollution, have their 
origin in swallow holes, to which drainage of a semi- 
pastoral catchment of upwards of 30 square miles 
finds its way. Water appears in the form of ooze 
in the more compact lower chalk, and in the course 
of time it reacts in attempts at canalisation under 
the influence of pumping. Healthy conduits or 
fissures may have access to or communicate with 
those bearing impure water, and by the erosion result- 
ing from pumping, intercommunication may be 
enormously facilitated. For such reasons the passage 
of swallow hole water may be traced to wells some 
miles distant within seventy-two hours. In the 
opinion of the Director, it is essential, particularly 
with chalk wells going straight into supply, that 
changes or alterations in bacteriological quality 
should be detected at the first possible opportunity. 
The wells of the Board have been the object of study 
since the birth of bacteriology, and records of their 
quality covering a period of at least thirty years are 





available. In wells liable to pollution bacterio- 
logical changes take place and security lies not in a 
matter of hours, but minutes. It has been noted 
that certain polluted wells may show an increased 
pollution of hundred-fold to thousand-fold within 
a few hours without appreciable change in the 
chemical quality of the water. From the point of 
purity of the wells, the worst combination of cir- 
cumstances is for drought to be sueceeded by heavy 
rainfall as in 1935-36. 


Engineering Industry and Youth Labour. 


WE may recall that a short time ago a joint recom- 
mendation on the matter of the labour of boys and 
youths jin the engineering industry was made by the 
Engineering and Allied Trades Employers’ National 
Federation, and the Confederation of Engineering 
Trade Unions. At a meeting of the engineering 
unions, which took place at, York on Thursday, 
December 23rd, this joint recommendation was 
accepted by the unions. The meeting was fully 
attended and Mr. Mark Hodgson, of Neweastle, the 
Secretary of the Boilermakers’ Union, presided. 
Under the agreement provision is made, among other 
things, for the boys to raise any questions which may 
affect them either directly through their foremen or 
through the district officials of the unions to which 
they belong. Provision is also made that, in the 
event of changes being made in the rate of wages of 
the men, the wages of the apprentices, boys, and 
youths shall be adjusted on a percentage basis. It is 
now also possible to make local application for the 
adjustment of schedules of wages which are paid to 
juvenile workers. It is hoped that this new agree- 
ment, which has now been approved by the unions, 
will make for easier and better relations in the employ- 
ment of juvenile labour in the engineering trades 
and industries in general. 


Proposed Gas Grid Extension. 


AT a meeting of the stockholders of the Sheffield 
Gas Company, which took place at Sheffield on 
Thursday, December 23rd, it was unanimously 
decided to change the name of the company to the 
Sheffield and District Gas Company, and to approve 
the introduction of a Bill during the present session 
of Parliament to extend the coke oven gas limits and 
the limits of the supply of the company. In pro- 
posing the approval of the proposed Bill, the chair- 
man of the company, Sir Henry K. Stephenson, 
recalled the powers which the company obtained in 
1931 to operate a coke oven gas grid and to purchase 
and distribute coke oven gas. It seemed inevitable, 
he said, that the board would find it necessary to go 
farther afield for the additional supplies required to 
meet the rapidly growing demand. Parliamentary 
sanction was being sought to the formation of a com- 
pany with powers to purchase and supply gas within 
an area which comprised practically the whole of the 
West Riding. The board of the Sheffield Gas Com- 
pany considered Doncaster and the surrounding 
district to be a natural extension of its existing coke 
oven gas limits, but if Parliament sanctioned the 
formation of the new company and granted the powers 
it was seeking, it would mean that the Sheffield Gas 
Company would be unable to obtain additional 
supplies of coke oven gas beyond those available 
within its present coke oven gas limits, and further 
expansion by the Sheffield Gas Company would be 
made almost, if not quite, impossible. Mr. Halkett, 
the manager of the company, had been advised by the 
parliamentary agents that the only way to protect 
the interests of the company and its consumers was 
by promoting a Bill for an extension of their coke 
oven gas limits to include the county boroughs of 
Doneaster, Worksop, and East Retford, and certain 
urban and rural districts in the West Riding and in 
the counties of Derby and Nottingham. 


Civil Aviation Progress. 


THE report on the Progress of Civil Aviation for 
1936, which has been prepared by the Department of 
the Director-General of Civil Aviation, Air Ministry, 
has just been issued by the Stationery Office. Under 
the heading of Civil Flying it gives a short account 
of the progress recorded by the regular air transport 
companies, and the special services, such as air mails, 
and the Transatlantic air service. The position of air 
survey and photography is reviewed, and particulars 
of miscellaneous commercial flying and training are 
given, together with the development of private and 
club flying. The long-distance and record flights, 
and also the races, are recorded. In the section 
devoted to aircraft development and the aircraft 
industry particulars are given of representative types 
of civil aircraft and engines built during the year 
under review. An interesting section is that which 
deals with ground organisation in the United Kingdom 





and on overseas routes. On the subject of radio 
services, the report states that there are various 
inherent limitations in existing radio technique which 
militate against its complete effectiveness as a means 
for controlling aircraft movements for the purpose of 
collision prevention. The point at which two-way 
radio communication will cease to be equal to the 
demands made upon it in this connection may, it 
appears, probably soon be reached, and other methods 
are being examined. If the problem is to be solved 
solely by electrical means, the development of a 
directly operating anti-collision device is called for, 
and this, the report states, presents considerable 
technical difficulties at the present time. Very high 
frequencies for both navigational and communica- 
tion purposes are being tested, and the cathode ray 
is being borne in mind. The cathode ray shows pro- 
mise of providing a means for the obtaining of bearings 
with much greater rapidity, and it also has some 
possibilities as an anti-collision device. General 
administration questions are fully dealt with, and 
in the statistical sections some useful figures are to 
be found. The remainder of the report is concerned 
with the development of civil aviation in the 
Dominions, India, and the Colonies. The report is 
accompanied by a series of maps showing the prin- 
cipal air routes in the world. 


Waterloo Bridge. 


In the House of Commons on Wednesday, Decem- 
ber 22nd, Mr. H. Morrison asked the Minister of 
Transport whether he was aware of the need for 
relieving the congestion in the London streets by 
major schemes of highway improvement, and whether 
he proposed to consult thereon with the London 
County Council, as the improvement authority. He 
asked the Minister whether he was now in a position 
to review the decision to make no contribution to the 
cost of demolishing the old Waterloo Bridge, and 
replacing it with a new structure. In his reply, Mr. 
Burgin said that the Government had continually 
under review, both the present and the prospective 
London traffic requirements, and it had satisfied 
itself that a number of important improvements in 
the highway facilities were necessary. These included. 
of course, such cross-river facilities as those on the 
site of the old Waterloo Bridge. The London County 
Council, Mr. Burgin went on to say, was the improve- 
ment authority in London, and he expressed the hope 
that the Government would have the cordial co-opera- 
tion of the Council in the provision of these new 
facilities. Although the Government could make no 
contribution towards the cost of the demolition of the 
old Waterloo Bridge, it recognised that the provision 
of a new bridge was now a necessary feature of the 
improvements which it had in mind. It therefore 
proposed to approve a contribution from the Road 
Fund, which would amount to 60 per cent. of the cost 
of building the new bridge. Mr. Morrison said that 
the Council would greatly appreciate the decision of 
the Government. It was a decision which in removing 
a long-standing cause of disagreement would, he felt, 
introduce a new and happier spirit of friendly co- 
operation. 


Silencing the Permanent Way. 


In the hope of reducing noise and providing 
smoother rail travel by the elimination of rail joints, 
L.N.E.R. engineers are constantly conducting experi- 
ments on their permanent way, and at the present 
time such experiments are in progress, both with 
welding of rails and the use of longer lengths. 
Recently the L.N.E.R. welded together no less than 
1260ft. of track, the greatest length of continuously 
welded rail in the open in Great Britain. The track 
is in the vicinity of York, and having regard to the 
experimental nature of the test, a piece of line used 
principally by heavy goods trains was selected on 
which to carry out the welding process, which was 
performed in situ by means of the Thermit process. 
So far results have been satisfactory. The experi- 
ment was based on the experience gained by the 
welding of 60ft. rail lengths into 180ft. lengths at 
other points on the L.N.E.R. system with satis- 
factory results. In addition to welding experiments, 
trials have been made of longer rail lengths; the 
L.N.E.R. has now laid in the main line at Holme, 
near Peterborough, specially rolled rails, 120ft. in 
length. This, again, was after preliminary experi- 
ments with 90ft. rail lengths had proved successful 
at other places on the system. The experiments 
referred to represent a considerable advance in rail- 
way engineering practice since the beginning of the 
century, when rail lengths varied from 30ft. to 45ft. 
Only during the first decade of the present century 
were 60ft. lengths introduced. The experiments both 
with welding and with longer rail lengths are being 
carefully watched and continued with a view to 
further developments. 
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Surge 


By J. D. 
M\HE general profile of the water line supplying a 

hydro-electric plant which is operating at 500ft. 
head or over is usually comparatively flat for some 
distance on the higher ground where it may be con- 
structed partly in tunnel operating under pressure 
or in cut-and-cover aqueduct, and afterwards it is 
laid steeply on a slope down to the power house. 
This form is to be found in a large number of water 
power developments in Central Europe, and in Wales 
and Scotland. At the junction of the H.P. and L.P. 
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FiG. 1—DIFFERENTIAL SURGE TANK 


sections there is usually a surge shaft or surge tank. 
The former, whose purpose is the same as the latter, 
may take the form of a shaft rising from a tunnel to 
the ground surface somewhere near the tunnel portal, 
while a surge tank in its simplest form can be con- 
sidered as a standpipe connected at a similar point 
to the line by means of a tee. As the names imply, 
the surge shaft or tank, is intended to enable the 
water to surge up and down through a vertical 
distance of several feet, and it may, under excep- 
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standpipe or elevated tank of simple construction. 
Its action may then be likened to one leg of a U tube 
filled with fluid ; that is to say, the forebay and pipe 
line system, together with the surge tank form an 
hydraulic pendulum in which an oscillation when once 
started by a change of load tends to maintain itself 
indefinitely as a pendulum until stopped by friction 
in the conduit. The surge tank, however, is not 
usually the sole means of adjusting the hydraulic 
conditions of the pipe line to load change. Reaction 
turbines are generally equipped with an excess pres- 
sure valve which passes off to waste a certain amount 
of water, the while the gates are closing, while free- 
flow turbines governed on the spear-cum-deflector 
system have the same action. In fact, a surge tank 
functions more in the nature of a fly-wheel and, 
indeed, difficult pipe line and load conditions may 
actually call for a heavy fly-wheel on the turbine 
shaft, though a properly designed surge tank ought 
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of restriction between the tank proper and the pipe 
line, and while there are many different types of 
restricted passages, the most usual one is that shown 
in Fig. 1, consisting of an internal riser of smaller 
diameter than the connection to the line. At the 
base of this riser there is an annular port communicat- 
ing with the tank proper and the area of this port is 
very carefully proportioned to suit the load con- 
ditions under which the tank is intended to operate. 
In cases of load rejection by the turbines, the water 
will rise rapidly in the central riser, thus providing 
the required deceleration, and will usually spill over 
into the main tank. Meanwhile, some water has 
passed directly into the tank, vid the annular port. 
In cases of load demand, the water level in the riser 
falls very rapidly, and thus provides an accelerating 
head to speed up the water in the pipe line, the while 
water is passing directly from the tank into the line 
wd the annular ports to make up the deficiency. The 
differential tank on the lines shown in Fig. | first 
made its appearance in 1910 at the Ontario Power 
Company's works, where its merits soon became 
apparent. 

In considering the true function of the surge tank 
it must be borne in mind that while the turbine 
governor may be all that is desired, the velocity of 
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FIG. 2—COMPARISON OF VARIATIONS 
to smooth out impulses caused by momentary 
alterations of power by storing excess water or making 
good a temporary deficiency. 

THE DIFFERENTIAL TANK. 

The general form of a modern surge tank is shown 
in Fig. 1, and it will be seen that it is something more 
than a simple standpipe. The simple standpipe design 
is a comparatively old arrangement, not now often 
used. The modern differential tank or throttling 
tank, which is that shown in Fig. 1, is a type which 
mainly owes its inception to R. D. Johnston, the 
American hydraulic engineer, who introduced the 
plunger valve that often bears his name. The simple 
surge tank is defective to a large extent hydraulically 
by having only pipe friction and other minor fric- 
tional effects to damp the * pendulum” action, 
while the throttling type has been designed to damp 
out the surges more readily. In a simple tank, 
which, however, may be effeetive for its purpose, 
the surge action will persist for a comparatively long 
period unless the tank imeonveniently large. 
In the differential tank there is a restricted orifice 
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tional conditions, rise over the top and spill over. 
The object, of course, in making this provision is 
to so regulate the pressure in the line as to prevent 
its excessive rise or fall on sudden variations of load. 
The surge tank provides some reserve of water to 
meet sudden load demands, the while the column of 
water in the upper portion of the line is accelerating. 
It also assists the turbine governor and tends to damp 
out the surges which the gate movements set up. 

A simple surge tank takes the form of an ordinary 





between the pipe line and the surge tank. The design 
of the tank is such as to make available very rapidly 
a large accelerating or retarding head. A simple 
tank is much slower in getting into action, and the 
large masses of water have an over-running effect. 
In other words, it tends to “ hunt.” 

The differential principle, as the name implies, 
consists of differentiating the pressure level or accele- 
rating head from the level of stored or static head. 
This action is accomplished by interposing some sort 
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IN WATER LEVEL WITH SIMPLE AND DIFFERENTIAL TANKS 


water flow cannot be corrected in the short period 
required to move the gates without causing dangerous 
pressure changes unless the conduit is very short. 
Even though some of the water may be passed off by 
excess pressure valves when the load is thrown off, 
it is equally desirable that there be available means 
for storing some to meet sudden load demands. 
The excess pressure valve is of no assistance at all 
under the latter conditions, and unless stored water 
is available it may be impossible to accelerate the 
conduit velocity the required amount to carry a 
suddenly increased load. Im a simple surge tank, 
when the load is thrown on, the water level falls 
gradually and the pressure wave or accelerating head 
on the conduit accumulates slowly but not 
slowly that fairly slow changes of load cannot be 
accommodated. The level in the tank, moreover, 
falls below the gradient corresponding to the new 
load in the process of accelerating the conduit 
velocity to equal the new demand of the turbines. 
This action results, of course, in a surge starting in 
the opposite sense, and the surges then alternate 
above and below the new gradient until they become 
finally damped out by the friction of the conduit. 
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FiG. 4—CURVES SHOWING EFFECT OF SYNCHRONOUS LOAD CHANGES 


The simple tank is, therefore, dependent upon conduit 
friction to cause it to function properly. 

In the differential surge tank there is a restricted 
connection with the conduit. It bas the effect of 
producing a differential non-periodic action which 
is very effective in steadying down any tendency 
to instability of the surge or hunting. When there 
is a sudden demand for more water, the level falls 
firstly in the riser, thus establishing in a few seconds 
a relatively large accelerating head on the conduit. 
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'The level in the tank falling slowly meanwhile supplies 
the demand increment of flow through the ports at 
the base of the riser (Fig. 1). When the load is thrown 
off, the water immediately rises in the riser, establish- 
ing a retarding head on the port which forces the 
water rejected by the turbines through the port into 
the tank, the water spilling over the tank establish- 
ing a back pressure which is also instrumental in 
preventing excessive pressure rise. 

The superiority of the differential tank lies in its 
ability to separate its function as an accelerator 
or retarder of conduit velocity from its function as 
a storage tank. In the case of a simple tank the 
corrective action upon the conduit takes place as 





fast as the water level changes in the tank; as a 
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FiG. 5—-SURGE TANK 87 FEET HIGH WITH 910,000 GALLON CAPACITY 


result, the duration of surge is prolonged while, as 
is shown graphically in Fig. 2, the simple tank has 
to be made larger because it has to supply or take 
in water over a longer period. The diagram in Fig.'3 
illustrates the relative sizes of such tanks for a typical 
plant and it shows the variations of water level with 
respect to time on the assumptions that the plant 
was originally running at half load and that the 
other half load is first thrown on, followed by a 
sudden and complete shut down. The simple tank 
A, if of the same diameter as the differential tank 
Bb, would have to be 94ft. high as against 61ft., or, 
alternatively, if the capacity of the simple tank was 
sufficiently increased, as shown in ©, in order to use 
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FIG. 6—DIAGRAMS OF SIMPLE AND DIFFERENTIAL 
TANKS 


one of the same height as B it would have to be 24 
times the area of the latter. Though this diagram only 
applies to a particular case (7ft. diameter conduit, 
37,000ft. long, with full-load velocity of 6ft. per 
second), in general the ratio of the two areas will be 
somewhere between 2 and 4, according to the local 
conditions. 

In Fig. 4, which shows the variation of water level 
with respect to time as affected by synchronous load 
changes of such period as to be most effective in 
augmenting the surge, it will be observed from 
curves A and C that regulation is difficult with the 
simple tank, and that the surge will continue to 
build up until spilling occurs. This condition is 
impossible with the differential type as indicated by 
curve B, since the choking action of the port eliminates 
any tendency to increase the height of the surge. 
These curves are based on ‘conduit dimensions of 





30ft. diameter and 5000ft. long, the head on the 
turbines being 200ft. Curves A and C refer to simple 
tanks 95ft. and 160ft. diameter respectively, and 
curve B to a differential tank 95ft. diameter. 

In Fig. 3 typical variation of the water level in 
both the tank and the riser of a differential regulator 
is shown. The comparatively sudden drop in the 
riser level immediately starts an active acceleration 
of the water column leading from the forebay, and, 
meanwhile, the lack of water which is supplied by 
the tank as shown by the upper curve. This action 
would take place if the riser was omitted altogether, 
and there was merely the restricted port to produce 
the differential action, though this arrangement is 
not, as a rule, practicable, since the size of the port 





has no difficulty in following the change of head. 
The main fact to keep in mind is that with either tank 
the maximum load that can be carried by the turbine 
will depend upon the head remaining after the level 
has stopped falling in the tank, and this is El. © in 
both cases. Consequently neither tank has any 
advantage in this respect. 

Admittedly a plant with a simple tank will carry 
a little more load if, for example, the gates are opened 
wide before the head H has fallen to E). C, but it is 
obvious that this extra load must gradually drop off 
as the head falls to El. C, so that this is only a transi- 
tory condition of no practical consequence. The 
extra load would have to be picked up by another 
plant before the end of the surge period, and it might 








required for load demand is usually too small for 
load-off conditions and thus might tend to cause 
excessive pressure rise in the conduit. Apart from 
that, a differential surge tank may be designed for 
any load conditions desirable. The usual require- 
ments call for the throwing on instantaneously from 
one-third or one-half to full-load capacity with the 
plant already operating at part load, though it may 
be desirable for the tank to be capable of applying 
full load instantaneously from no load. These 
requirements, however, differ a good deal with the 
type of development and the locality to be supplied ; 
plants operating individually usually demand a 
greater change of load than those operating in parallel 
with an existing system. 
THE Practical APPLICATION. 

The comparative working of simple and differential 
tanks is shown by the diagrams A, B, and C in Fig. 6, 
where for the purpose of illustration the drawing of 
the tank is a composite view. The right side is a 
differential tank and the left side a so-called ** equi- 
valent ”’ simple tank, 7.e., a simple tank in which the 
surges are no greater than those in the differential 
tank. View A shows diagrammatically the conditions 
existing when the plant is running at half load. The 
water stands at E]. B in both tanks. This is forebay 
level, less the loss in the conduit from forebay to 
surge tank. View B shows conditions a few seconds 
after full load has been thrown on the plant. The 
water level in both tanks has fallen a little below 
El. B, due to the fact that the water wheels are draw- 
ing from the tank as well as the conduit, but the 
water level in the internal riser of the differential 
tank has fallen to El. C, which is the level at which 
the water will stand in both tanks after surging has 
ceased, and the turbines are being supplied from the 
conduit without drawing water from the tank. The 
rapid drop in the riser is the significant feature of the 
differential tank. In the case of the simple tank the 
accelerating head A, which speeds up the flow in the 
conduit, is insignificant, whereas in the case of the 
differential tank the accelerating head A’ has already 
attained its maximum possible magnitude. The level 
cannot fall below C in a deadbeat tank. 

View B indicates why the differential tank has a 
much more powerful accelerating effect upon the 
flow in the conduit than the simple tank, and how it 
is able to bring the flow up to the required quantity in 
a shorter space of time with a smaller tank. 

View C shows conditions after surging has ceased, 
the plant carrying full load. The water level in both 
tanks is at El. C, having finally caught up with the 
initial drop in the riser of the differential tank. 

In respect to view B it should be noted that while 
in the case of the simple tank the head of the plant H 
is greater than that in the case of the differential 
tank H’, the plant with the simple tank is not made 
capable of carrying any greater load on this account. 
With the differential tank, the turbine gates will at 
first be opened a little further than with the simple 
tank, but this presents no difficulty since the initial 
pressure drop, although relatively rapid, is not as 





rapid as the rate of governor action, so the governor 





FiG. 7—SURGE TANKS AT MASSON, QUEBEC 


as well have been picked up at the beginning. 

The ideal surge tank pressure curve to secure the 
minimum pressure change with the smallest tank 
should be rectangular ; that is, the pressure should 
change instantly to the new gradient and stay there. 
The curve of the differential tank approximates the 
rectangular form, and from a practical point of view 
is better because the initial pressure change, in place 
of occurring instantly, is spread over a period long 
enough to compensate for the change of load. 


CONSTRUCTION. 

The diagram in Fig. 1 shows the main features of 
the differential surge tank, as constructed of steel, 
without necessity for further comment, as the details 
will not be different from those of any other 
elevated tank, though the dished bottom will be 
readily seen to be typical of American practice, and 
of a construction rarely met with in Britain. As a 
matter of fact, in America large elevated tanks are 
quite often constructed on the wood stave pipe prin- 
ciple, which is applicable to the present class of work 
where suitable timber is available for this purpose. 
Tanks up to diameters of 70ft. and of heights up to 
60ft. can be successfully built on either wood or steel 
towers or on concrete foundations. The use of red- 
wood for surge tanks is advised, owing to its freedom 
from tendency to warp or twist or otherwise deform 
under the intermittent service involved, and because 
of its immunity from decay, and long life under tank 
conditions. 

Various formule have been proposed for the design 
of simple surge tanks, these formule being based 
usually on the theory of work and energy, but 
deviating finally, for the sake of simplicity, from the 
true mathematical solution. For general use, and 
representing a degree of accuracy sufficient for all 
practical purposes, the use of the formula of Mr. 
Am. 8.C.E., Vol. 


. P. Church (* Transactions,” 
LXXIX, p. 274) is suggested, which is 

at je 

Pe A ee 


where 

S=Maximum surge, down or up, in feet, measured, 
in starting, from reservoir level, and in 
stopping from a distance below this equal 
to the friction head F. 

F=Total feet head lost between forebay and 
standpipe with Q feet per second flowing. 

L= Length of pipe in feet. 

P=Cross section area of pipe, in square feet. 

V=Velocity of water in pipe in feet per second 
corresponding to Q. 

A=Cross section area of surge 

g=Acceleration of gravity (32- 
second). 

Q=Steady flow through pipe in cubic feet per 
second in stopping, before gate starts to 
close, in starting, after gate is open and 
equilibrium established. 


tank in square feet. 
2ft. per second per 


In the application of the formula the pipe diameter 
is usually first determined, the other related quantities 
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thus becoming known. The solution of the equation 
for any assumed area of surge tank then determines 
the maximum surge up or down for the particular 
conditions taken. 

As already suggested, an excavated tank can 
prove quite an economical proposition. The main 
idea here is shown in Fig. 9, as applied to the con- 
struction of a 3lft. diameter tank 80ft. in height at 
the Oak Grove plant of the Portland Railway, Light 
and Power Company. The same general construction 
is seen in Fig. 8 in connection with the Moccasin 
power plant, one of the subsidiary undertakings 
of the San Francisco waterworks. This surge shaft, 
in which the tunnel leading from the reservoir ends, 
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FiG.°8—SURGE _TANK AT MOCCASIN POWER PLANT 


is 40ft. in diameter and 1693ft. high. It is intended 
to take care of surges 35ft. to 40ft. in height and to 
make possible a load rejection of something like 
125.000 H.P. in 234 sec. without the pressure rise 
at the power-house exceeding 15 per cent. of the 
static head. The shaft, it will be seen, is of the com- 
bined well and tower form, the former cut in the 
hillside accounting for 12] ft., and the latter extending 
48ft. above the surface. The lower portion of the 
well cut in rock is lined with concrete 2ft. thick, and 
a similar lining is given to the next 35ft. cut through 
earth, while the top portion is of tapering form to a 
minimum thickness of 10in. at the extreme top. The 
three sections, however, are independent to allow 
of movement due to expansion or pressure. At the 
base of the well the pressure tunnel of horseshoe 
form diverges by short conical sections into circular 
conduits 8ft. Sin. in diameter, which form the com- 








mencement of the penstocks. The concrete used was 
a 1: 2:4 mixture and the floor is heavily reinforced 
by two layers of lin. bars placed both ways at 12in. 
centres, and they are turned up into the walls and 
into the tunnels. The walls of the bottom section 
are reinforced with an inner and outer set of rings 
of lin. bars at 12in. centres, the inner ring being 6in. 
from the inner face and the outer ring 10in. clear from 
the inner one, but staggered. In addition, there is 
a vertical reinforcement of 3in. bars at 30in. centres 
for each ring. It will be noted that the junctions 
at the sections are spigoted and that there is a 
coping at the top, some details of which are also given. 

At home similar construction was adopted on the 
Maentwrog works of the North Wales Power Com- 
pany, where the surge tank forms part of a pressure 
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FiG. 9—TANK AT OAK GROVE POWER PLANT 


tunnel. This tunnel, it might be noted, is neither 
straight nor level. From the portal to a point near 
the surge tank it is straight, but the next section is 
a curved portion over which the tank is constructed, 
Thence, again, the tunnel runs straight to the outlet. 
Its total length is 1611ft., and is 10ft. in diameter, 
except for a portion near the outlet. It is lined with 
4-1 concrete of an average thickness of Tin. The 
surge tank was formed by sinking a circular shaft 
into the tunnel through a depth of 95ft. It is lined 
with ferro-concrete and has a diameter of 20ft., 
the lining of 4-1 concrete being not less than 4in. 


thick. It is reinforced by the usual arrangement of 


circular and vertical bars jin. diameter, the former 
being disposed at 12in. centres and the latter at 24in. 
centres. There is a tower 15ft. high surmounting the 
shaft with a shoulder at the junction of tower and 
shaft, and a castellated formation at the top, while 
the lower part tapers from 20ft. to 10ft. in diameter. 
The views reproduced in Figs. 5 and 7 show 
typical tanks on some American hydro-electric plants. 








Happiness as an 


Industrial Asset. 


By G. W. TRIPP, M. Inst. C.E. 


ROBABLY more books have been written on 

industrial organisation and administration during 
the past ten years than in the preceding century ; 
the present writer can claim to have read a large 
number of them, with the result that a strong 
impression has been formed that the most important 
of all considerations has received the least notice. In 
an age of mechanisation, possibly of over-mechanisa- 
tion, a great deal of attention has properly been 
devoted to the complicated machine tools that form 
part of the equipment of the modern engineering 
works, and the manager does all in his power to keep 
these machines in perfect order, to ensure their 
efficient lubrication, and their periodic overhaul, so 
that no serious accident will result. 

Labour leaders have sometimes complained that 
the operators in a factory are treated as so many 
machines, but it may be that if this were a true 
statement of fact there would be less cause for excep- 
tion to be taken to the state of affairs that exists. 
\ctually managers often hoast that ‘‘ there is no 
sentiment in industry,” or that they are * careful not 
to take personalities into account ’—both unwise 
boasts, although uttered with the best of intentions. 

The most complex machine entrusted to the care of 
any manager is the human one, probably the one 
least understood, and least studied, and yet one deserv- 
ing the most exhaustive study; but this study must be 
a sympathetic one if it is to be of any value. Indus- 
trialists deplore the loss in hard cash due to an 
excessive labour turn-over, the losses due to sickness 
and other causes, and a variety of other losses attribut- 
able to the human element, and yet how many can 
honestly say that they have conducted a scientific 
research into this very important problem ? 

Medical men have asserted that happy and con- 
tented people are less prone to sickness than those 
who are in a disgruntled state, and presumably they 
have sufficient evidence on which to base their asser- 
tion; certainly it is one that might have been 
expected. That being so, it is logical to expect that 
happiness would prove to be an industrial asset, 
something to be fostered sedulously by the enlightened 
managing director. 





Having agreed that happiness is of vital moment, 
the question is at once raised as to how it can be 
ensured, a query to which there can be no direct 
answer to suit the varying conditions that obtain. 
Nevertheless, there are a number of contributory 
factors that deserve close scrutiny. 

Perhaps foremost should be placed the value 
attached to a feeling of security in the minds of indus- 
trial workers. Allowing this, we have, on the one 
hand, the management anxious to reduce labour turn- 
over, because of the loss of time due to the change, 
and the trouble caused on account of the new entrant 
having to be trained to perform the duties of the man 
who has left ; while, on the other hand, we have the 
workman himself equally concerned to stay with the 
firm and retain his job. Here then there is no apparent 
need for the reconciliation of two conflicting interests. 
Many firms take a pride in the number of men who 
have remained with them for a quarter of a century 
or perhaps fifty years, and yet it may possibly be 
that during the whole of that long period the men 
concerned have had an uncomfortable feeling of 
insecurity. This is largely due to the prevalent 
custom of payment by the hour, with the accompani- 
ment of short notice of discharge. Thus, in a fit of 
pique a foreman may give notice to an efficient 
worker only to regret his hasty action when it is too 
late. It is considered that a week’s notice should be 
the minimum, and that no foreman should be 
empowered to discharge a man without his action 
being endorsed by the manager, and the right of 
appeal should always be maintained. The period of 
notice might well be based on a sliding scale, so that 
a much longer period would be given to those men 
who had loyally served the firm for many years. 
This would tend to reduce labour turn-over, and to 
increase happiness by imparting an added sense of 
security. Some good firms have already made a 
move in the right direction. 

Closely allied to the question of security is that of 
the future, when the worker, with the best will in the 
world, can no longer satisfactorily perform those 
duties that he once did so efficiently. As years pass 
by the spectre of old age and unemployment assumes 





alarming proportions. It will at once be affirmed that 
no company could possibly face the expense of a 
pension scheme for all manual workers on its books, 
but the idea cannot be disposed of so summarily. 
The British Civil Service, municipal bodies, and other 
large organisations have made a study of this very 
phase of the problem, actuarial statistics have been 
obtained, and many valuable deductions have been 
made, but a full scientific research has never been 
attempted ; indeed, it would be a difficult and lengthy 
one, although one worthy of careful thought. The 
scheme might well be only applicable to those who 
had been with a firm for a certain number of years ; 
it might even have to be a contributory one ; but, 
however limited in application, it would give a real 
incentive to the worker and incidentally contribute 
to a further reduction in labour turn-over. 

A simple case might be mentioned as an example of 
what is in the writer’s mind. An employer was 
anxious to reward a loyal servant of his, but realised 
that it was possible that exception would be taken in 
certain quarters if he gave him an increase in his rate 
of pay. He accordingly told the man that he had 
insured him for £150 and that as long as he remained 
with his present employer the premium would be 
paid for him. The result was remarkable and the 
employee was definitely more cheerful and contented 
as a result, while the cost to the employer was far 
less than the increase of his weekly rate of pay would 
have been. Perhaps a moral lies behind this little 
incident. 

Another factor that contributes much to the 
potential happiness of a good worker is a conscious 
knowledge that a reasonable avenue of promotion 
is available for him. He may have to qualify for 
it; he may have to devote his own time to study 
with a view to widening his outlook, and a wise 
chief will let it be generally known what he con- 
siders are the qualifications for each post. It is 
felt that the aim of each individual in an organisa- 
tion should be to be able effectively to fill the position 
immediately above him, and it should be the aim of 
the managing director to encourage this state of 
affairs. While some advocate the infusion of new 
blood, and the necessity for radical staff changes, 
they probably fail to realise the serious loss that has 
been incurred by the stagnation that has resulted 
down the stati “family tree,’ which has thereby 
been sapped of some of its vitality. It has been said 
that the importation of the “new broom” is a 
direct reflection on the industrialist who has resorted 
to the expedient, but this may be a very unfair state- 
ment, and certainly too scathing, for some firms have 
suffered much from the lack of new ideas and falling 
into a state of lethargy ; it may, however, be stated 
that when the man in control bya magnetic personality 
and sympathetic consideration inspires his whole 
staff with enthusiasm, he will be able to make the 
proud boast that he has never had to go outside 
his own organisation to find a man who will efficiently 
fill each position of trust. ‘‘ Happy are thy men, 
happy are these thy servants, which stand con- 
tinually before thee, and that hear thy wisdom,” 
can justly be said of such a man, but perchance 
there are few Solomons in industry. 

Men are frequently stigmatised as being ‘‘ square 
pegs in round holes,” but the question may 
appositely be raised as to whose the responsibility 
is. Undoubtedly, the man who is either a “ square 
peg in a round hole ”’ or a “‘ round peg in a square 
hole,” is a danger to the establishment, an unhappy 
individual, and an unconscious breeder of a state of 
unhappiness and unrest in others. While it is essential 
for the man concerned to seek his own niche, let the 
scientific organiser shoulder his own part of the 
responsibility and try if possible to fit the round peg 
to the round hole, and the square to the square. 
It may cause him much grave anxiety, it may even 
give him sleepness nights; but it is worth it, and 
he will have his own reward, when he finds a man 
who once appeared to be a “ hopeless case ”’ filling 
a new post—perhaps even a post created for him 
with almost amazing distinction. Some men, with 
the very best will in the world, could never under- 
take certain duties, but in another sphere would he 
positively brilliant. 

Within recent years there has been maintained 
agitation for “ holidays with pay for all industrial 
workers,’ which contains the natural desire to 
remove some of the anomalies that exist between the 
black-coated worker and his brother at the bench 
and the machine. Into this question it is not proposed 
to delve too deeply as the matter is to an extent 
sub judice; but it might be mentioned that it has 
been abundantly demonstrated that rest periods have 
reduced the loss of time due to sickness, while they 
also promote a more cheerful outlook. This is all 
to the good. ,. 

It may perhaps be averred that the deduction to 
be drawn from all the foregoing remarks is that the 
happiness of the worker is closely bound up with 
his financial prospects, but while this may apparently 
be the case, it is probably more due to the fact that 
promotion normally carries with it increased 
remuneration rather than that the monetary increase 
itself brings an accession of happiness. 

There are other means of promoting happiness 
which do not receive the attention they deserve, 
and one of them is the recognition of merit, not in 
any pecuniary way, but simply by an expression 
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of thanks, or a few words of generous appreciation, 
accompanied by a friendly smile, and perhaps a 
short chat on matters entirely extraneous to the 
business on hand—time that a casual critic might 
deem wasted and yet of immense value as affording 
impetus to that mainspring of industrial effort, 
the human side. It could be argued that everyone 
will naturally anticipate censure for indifferent work, 
for careless mistakes, for lack of tact, and for the 
many failings-to which we all are prone, and that if 
we have worked well our correct attitude—that of 
the loyal worker—should be ‘“ we are unprofitable 
servants, we have only done that which it is our duty 
to do”’—-yet at the same time how inspiring it is 
to hear those words spoken : ‘* Well done, thou good 
and faithful servant ”’ ! 

Possibly more unhappiness is caused by the little 
pinpricks than by some of the big annoyances of 
life, and if this is so it behoves the industrialist to 
examine with a view to their elimination any such 
cases as find their way to his notice. Let us make 
our point again by a simple instance. Apparently 
tea drinking has come to stay, and in most works 
and offices, in common with the home, afternoon 
tea has become a habit. In some works it is frowned 
on as an offence, and it is carried on in an illicit 
manner ; in others, while it is not permitted officially, 
a blind eye is judiciously turned ; but in others, it 
is recognised, and in still others tea is taken round 
on trollies and a cup given to each worker at the 
firm’s expense. In the last-mentioned class the 
employers are convinced that a few minutes’ 
authorised break and the expense incurred are more 
than returned in that the output in the latter part 
of the afternoon is definitely increased as a result. 
Some works managers unhesitatingly affirm that 
since smoking has been permitted in their workshops 
there has been less absence from the bench or 
machines, and better discipline has been main- 
tained. Cigarette chain smoking by the youth of 
the establishment is certainly to be deplored, but 
steps should be taken to deal with the abuse rather 
than to withdraw a privilege. The granting of 
judicious concessions may have far-reaching effects 
on the well-being of the whole organisation, although 
the actual financial gain may be difficult to assess. 
The management should always be alive to the 
incaleulable damage that may be wrought by the 
arbitrary withdrawal of an established custom. It 
may be the line of least resistance, but it tends to 
promote feelings of resentment that are not readily 
allayed, and it is far better to set out and trace the 
trouble to its source, determined to kill the abuse, 
even at the expense of having to deal summarily 
with an offender, rather than to impose hardships 
on the innocent. 

The theory that the tendency to reduce the number 
of small works, by concentration in larger organisa- 
tions and by rationalisation and other means, has 
tended to destroy the harmonious relations formerly 
noticéable between master and man, if true, is one 
greatly to be deplored. But is one the inevitable 
sequel to the other ? It is suggested for serious con- 
sideration that this need not be the case. The old 
proverb that ‘‘ where there is a will there is a way ” 
might readily be brought to bear. Every managing 
director can maintain friendly relations with his 
departmental managers, the manager with his fore- 
men, and so on ; each man taking a personal interest 
in the men whose duty it is to report to him. It is 
often true that ‘‘ to know all is to forgive all,” and it 
may be that a piece of spoiled work, or a bad report, 
is due to the serious illness of a wife at home, in which 
case a few words of sympathy would have far more 
effect than the sharp rebuke which might super- 
ficially have been thought appropriate. Again, an 
example that came to the writer’s notice might well 















director knew for himself all the circumstances of this 
young man; indeed, his knowledge of a very large 
number of men in a large establishment was surprising. 
Such men as this are not only respected ; they are 
loved. Are these men as rare as would at first sight 
appear to be the case? It is very doubtful, but it is 
more probable that while many possess the necessary 
sympathy, from an innate modesty they leave to 
others who are less qualified a task that they them- 
selves could have performed far more graciously. 

Much may be learned by studying the demeanour 
of the staff on different occasions. One such study 
sugge~‘s itself—that of a works’ lunch table. One 
of these stands out particularly, that of an 
exceptionally cheerful party, where there was much 
playful banter, some of which, being of a very personal 
nature, a visitor could not fathom. When the hooter 
sounded a number immediately left the table, and the 
chairman remarked on the keenness of the works’ 
staff, ‘‘ who like to be on their job even before their 
men.’’ But to the observant eye the most noticeable 
feature was that there were gaps all round the table, 
and some of the junior works’ staff had been nearer 
the chair than had members of the board or the 
company’s secretary. In sharp contrast to this is 
the mess, where everyone is seated according to his 
place on the pay roll, and where those who are “ below 
the salt’ are painfully conscious that they are 
expected to laugh at every sally from the “ upper 
ten,” but at all other times, in common with the 
children of a past generation, their rdle is to be “‘ seen 
but not heard.” These may seem trivial incidents to 
mention in a serious article, but “ straws show which 
way the wind blows,” and it was not difficult to diag- 
nose which of these two works had the happier staff. 

[t was a realisation that happiness was an industrial 
asset—indeed, a national asset—that promoted the 
great welfare movement during the war, excellent 
in its inception, but in some places so badly organised 
that it promoted resentment rather than happiness. 





Nevertheless, it taught intelligent employers many a 
useful lesson, and it is still with us, even if in a new 
guise. 

Most employers realise the value of sports clubs and 
social gatherings for their workers, although some 
make the assertion that they are breeders of com- 
munism and unrest; but, if so, the state of affairs 
must be regarded as a reflection on the upper staff, 
who should throw themselves unreservedly into the 
schemes, serve on the committees. and do their part 
towards maintaining a high tone. It must all be 
done in a very diplomatic way, for anything that 
savours of paternalism will be strenuously objected to 
by self-respecting employees. 

The training of apprentices and shop lads is too 
big a subject to be dealt with at the close of an article 
of this nature, but it is suggested that if industrial 
happiness is ever to be attained, the whole mental, 
moral, and physica] outlook of the youthful element is 
worthy of much careful thought, and no effort should 
be spared that will tend to inculcate an intelligent 
point of view and to foster the truth of the statement 
that more true happiness is to be found in the com- 
pletion of a high-class job in an efficient manner than 
in earning a few extra shillings in some blind alley. 
Give youth a reasonable chance, coupled with sympa- 
thetic encouragement, and there will be a ready 
response. If we neglect our opportunities and shelve 
our responsibilities we deserve to reap the whirlwind. 

Should this short article inspire a few to adopt new 
maxims, to say boldly “there is much sentiment in 
industry’ and “it pays to study personalities” ; 
should it cause others to examine the hundred and 
one apparently little things that go to make up the 
life of the worker with a view to the elimination of 
some of the petty annoyances, and to the smoothing 
out of some of the ruffles of life ; should it bring many 
more to the point of agreeing that happiness is truly 
an industria] asset—then it will not have been written 
in vain. 








Turbulence in Internal Combustion 
Engines. 


By 


N a former article! I stated that cylinder turbu- 
lence (by which is meant the turbulent or eddying 
motion of the charge resulting from its rapid entry 
into the cylinder) had little, if any, influence upon the 
rate of heat loss during the explosion-expansion stroke 
in high-speed petrol engines in which the com- 
bustion takes place with great rapidity. I suggested 
that the reason for this was that a turbulence was 
set up during rapid combustion of such magnitude 
as to overwhelm cylinder turbulence. It is proposed 
to consider this in more detail in the present article. 
Following Hopkinson,? we have made explosions 
in a cylindrical vessel, 12in. in length by 12in. long, 
in which was mounted a fan which, when running, 
produces a turbulence somewhat similar to cylinder 
turbulence. The rates of cooling after explosion of 
two similar inflammable mixtures were compared 
first when the fan was at rest and then when the fan 
was running at 1800 r.p.m. The mixtures used in the 
experiments were a slow-burning mixture (30 per 
cent. CO and air), a faster-burning mixture (15 per 
cent. CO+15 per cent. H, and air), and a very rapidly 
burning mixture (30 per cent. H, and air). The con- 
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It will be seen (Fig. 4) that in the case of the slow- 
burning mixture the turbulence produced by the fan 
greatly increases the rate of heat loss after explosion. 
With the faster-burning (CO+H,) mixture there is a 
small increase in the rate of heat loss when the fan is 
running, but in the very fast-burning mixture there is 
no difference whatsoever in the early stages of cooling 
presumably because the turbulence produced by the 
fan is negligible in comparison with that set up by 
violent combustion. A little later the fan produces a 
small effect due to the fact that the combustion tur- 
bulence is now tending to subside, whereas the 
cylinder turbulence is maintained by the fan which was 
kept running. 

It will be of interest to consider how and in what 
way turbulence may be set up during combustion. 
First, let us take the case of a spherical explosion 
vessel in which an inflammable mixture contained 
in it is ignited at the centre. Imagine the state of 
affairs when the flame has spread spherically outwards 
and has nearly reached the walls. The sudden com- 
bustion subsequently of the surface layers causes a 
sudden expansion in those layers which must neces- 
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be cited as an illustration. A managing director | tinuous pressure records taken during explosion and | sarily set up a turbulence near the surface, and clearly 


heard that the father of a relatively junior member 
of the staff had died, and without a moment’s hesi- 
tation he sent for the man in question and definitely, 
but kindly, said to him: ‘TI realise that at the 
present time you have two conflicting responsibilities, 
one to your job here and one to your home, and I want 
to impress on you that at the moment home has the 
first claim. I leave it entirely to you; be here when 
you can during the next few days, but never at the 
expense of your duties at home.” That managing 


subsequent cooling are shown in Figs. 1, 2, and 3, 
and the rates of fall of pressure during cooling (which 
are approximately proportional to the rates of heat 
loss) are shown in Fig. 4. 





1 THE ENGINEER, December 25th, 1936, p. 675. 

2 Hopkinson gave an account of his turbulence experiments 
in a note to the British Association Committee on Gaseous 
Explosions ; a reference to them is contained in ‘‘ Flame and 
Combustion in Gases,”” Bone and Townend, page 247, Longmans 





(1927) 


the more rapid the burning of the mixture the more 
violent will be the turbulence. This seems to be 
proved by the well-known fact that in explosions in 
spherical vessels, as in explosions in vessels of other 
shapes, the faster the explosion the faster is the cool- 
ing, and this cannot be due, to any appreciable extent, 
to the small differences in the thermal conductivity 
of the burnt gases or to the radiation from them. 

In the case of a vessel of more complicated shape, 
another and perhaps a more important factor enters. 
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Let us take the case of a closed tube which contains 
an explosive mixture to be ignited at the centre of 
the tube. A short time after ignition the gases will 
have taken up the shape shown in Fig. 5. (It is well 
known that fame tends to take up the shape of the 
containing vessel.*) After this, it will be clear that 
the gases contained hetween the flame and the tube 
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Fic. 4—RATE OF FALL OF PRESSURE DURING 
COOLING 


walls will on sudden inflammation shoot out, as shown 
by the arrows, and this will produce turbulence of 
the type shown in the instantaneous flame photo- 
graph, Fig. 6, taken by Dr. O. C. de C. Ellis.4 This 
photograph was taken during the explosion of a 
slightly moist 28-6 per cent. mixture of carbon 
monoxide and oxygen contained in a glass tube, and 
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Fic. 5—-CLOSED TUBE WITH EXPLOSIVE MIXTURE 


was a relatively gentle-burning mixture. Had the 
mixture been a rapid-burning one, as, for example, a 
strong hydrogen mixture, more violent turbulence 
would have appeared. In the case of an explosive 
mixture contained in a cylinder of length equal to 
diameter the flame after central ignition will develop 
a shape as shown in Fig. 7, and it is easy to see that 
the burning which takes place subsequently will cause 
a shooting out of flame, as shown by the arrows, 





giving rise to a turbulence in the corners of the 


central, flame will reach surface at many places, and 
will give rise at each of these places to the shooting 
out of flame and violent turbulence in the manner 
described. 


OF TURBULENCE ON FLAME 
PROPAGATION, 

As is well known, cylinder turbulence speeds up 
greatly the rate of flame propagation, but this, I 
think, requires further analysis. It will be shown 
that turbulence fails to have any effect upon the 
initial stages of burning after ignition, either in closed 
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FiG. 8—INSTANTANEOUS PHOTOGRAPH OF 
CARBON - DISULPHIDE MIXTURE 


vessel explosions or in an engine, but speeds up 
greatly the subsequent stages of burning. 

Let us take first the case of closed vessel explosions. 
Flame photography and platinum thermometry have 
shown that a considerable volume of inflammation 
oceurs after ignition before any appreciable rise of 
pressure takes place, é.e., during what is known as 
the pre-pressure period. But this period is unaffected 
by turbulence, as will be seen from Fig. 9, which 
relates to explosions of 30 per cent. carbon monoxide 
and air mixture contained in the cylindrical vessel 
which was used in the experiments described above. 
It will be seen that the pre-pressure period is the same 
whether the fan is at rest or running at various speeds, 


Subsequently to the pre-pressure period, the explo- 
sion becomes faster as the speed of the fan is increased. 

The same thing takes place in a petrol engine. 
Mr. Ricardo® has shown that the duration (in time) 
of the ‘‘ delay period ” is the same whether the engine 
is running at 2000 r.p.m. or at 1000 r.p.m., though in 
the former case the cylinder turbulence was very 
much more violent. The delay period is not, as is 
often stated, a *‘ hang fire’ or “ hatching ”’ period. 
The photographic studies of Withrow and Boyd’ 
make it clear that during the delay period a con- 
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and, indeed, this is so in the case of other fuel mixtures. 


FIG. 9—PRESSURE RISE FOR CO; AND AIR 
siderable volume of inflammation takes place— 
exactly as in the case of the pre-pressure period in 
closed vessel explosions. The rate of rise of pressure 
subsequent to the delay period is—again, as in 
explosions--much more rapid in the engine when 
running at 2000 r.p.m. than when running at 
1000 r.p.m. 

I should like to thank Dr. O. C. de C. Ellis and the 
Editor of fuel for permission to reproduce the flame 
photographs (Figs. 6 and 8); Dr. Boyd, who some 
time ago very kindly sent me photographs of the 
original films taken by Withrow and Boyd ; and also 
Mr. B. Pugh, B.Se., who has given me most efficient 
assistance with the experiments. 








Earls Court Exhibition Building. 


By ROBERT J. SIDDALL, A.M. Inst. C.E. 


No. 


(Continued from page 

in the preceding articles the building from its 
inception to its design and finally to its con- 
struction have been described, and now, before con- 
cluding with a few words by the managing director of 
Earls Court, Ltd., on its aims and prospects, it may 
not be inappropriate to mention the provisions which 





FIG. 6—INSTANTANEOUS FLAME PHOTOGRAPH OF MIXTURE OF CO AND O2 


cylinder. This, I think, is satisfactorily shown by 
another instantaneous photograph, Fig. 8, taken by 
Dr. Ellis® after the explosion of a centrally ignited 

















“THE ENGIncer’ 


FiG. 7—EXPLOSION IN CYLINDER OF LENGTH 
EQUAL TO DIAMETER 


4 per cent. carbon-disulphide mixture contained in a 


glass tube. 
In a petrol engine in which ignition is always non- 





3 Ellis, Fuel, Vol. VII, No. 5, page 20. 
* Fuel, Vol. VII, No. 9, page 410. 
5 Fuel, Vol. VII, No. 9, page 410. 


have been made for giving access to the Exhibition 
floors of the building. These provisions were utilised 
during the building up of the various Exhibitions 
which have already been held, and have proved 
efficient. 

It was realised that, owing to the sharpness of the 
ramps leading from Empress Hall to the Upper Car 
Park, from the Upper Car Park to the chair store, 
and also from the surrounding road to the main 
floor at the rear of the building, it would be impossible 
for low clearance vehicles, such as trollybuses, which 
have only 4}in. clearance over an 18ft. 7in. wheel base 
when the tires are at full pressure and also have an 
overhang of 8ft. 4in. with 5}in. clearance, to pass 
from the level to the ramp at the bottom or from the 
ramp tothelevel at the top without fouling theirunder- 
carriage unless vertical curves were put in. This was 
done in concrete at the foot of all the ramps with a 
vertical concave curve of 360ft. radius, but, owing to 
the loss of space that would be entailed by a per- 
manent vertical curve at the top of the ramp to the 
chair store and to the main floor of the building, 
removable humps had to be provided at these two 
places. A permanent concrete one was, however, 
employed at the top of the ramp by Empress Hall, as 
this in no way restricted the parking space. These 
humps had a vertical convex radius of 207ft., and a 
concave vertical curve of 360ft. to return to floor 


X. 
711, December 24th.) 


Owing to the slope of the ramp to the chair store 
being flatter than that to the main floor, the length 
occupied by the hump to the former was shorter, and 
therefore lower than the one to the latter. 

Immobile vehicles, such as trollybuses, and those 
that cannot pass up the ramps under their own 
power, are hauled up either by a winch or a Fordson 
motor tractor fitted with a winch, and are then 
taken to their positions on the main floor by a Bristol 
tractor which is capable of turning in its own length, 
and, when fitted with hardwood treads, has a draw-bar 
pull of about 1300 1b. on a wet or dry granolithic 
concrete surface which is sufficient to draw a vehicle 
weighing about 26 tons along the level. 

This equipment, together with the railway sidings in 
the lower basement and the three lorry lifts serving 
the basement, main and first floors, have proved that 
they are capable of handling efficiently the heavy 
traffic which exists during the short time allowed to 
build up or dismantle an exhibition. 

The foregoing articles will have given the reader a 
general impression of the nature and appearance of 
the structure of the new building at Earls Court, and 
the equipment which has been installed in it. Unique 
both in conception and size, the building has been 
designed to meet the requirements of not only the 
wide variety of exhibitions already known to the 
public, but to anticipate as far as possible their 
changing requirements which march progressively 
with new ideas of presentation and the creation of 
new media for display. 

The primary requirement of the time is a suffi- 
cient area conveniently arranged, giving facilities 
for varying lay-outs with varying spectacular effects. 
For this purpose long vistas are necessary and, at 
the same time, lofty and uninterrupted clearances to 
permit of numerous focusing points which can be seen 
from a distance. In these respects the new building 
at Earls Court is admirably arranged and propor- 
tioned. 

References have already been made to the numerous 
services required for the production of mammoth 
exhibitions, and adequate provision has been madé for 
increasing use as time goes on, and therefore the 
requirements of a higher capacity than has so far 
been experienced. 

Care has been taken in the design and selection of 


8 * Proc.,” Inst. Aut. Engrs., March, 1930. 


7 Industrial and Engineering Chemistry, Vol. 23, page 539, 
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that the structure shall not 
that of a frame or setting 


materials to ensure 
usurp its primary function 


in which productions of every description can create 
their own atmosphere, and more important still, an 
atmosphere which is in no way reminiscent of pro- 
ductions that have preceded it. 

The interior appearance of the building is therefore 





The reception of as many as 20,000 people, all 
within the limited time of arrival prior to a per- 
formance is an undertaking which has necessitated the 
provision of exceptional facilities. The escalators 
from the platforms at Earls Court Station bring rail- 
borne traffic into a series of subways under the 


building, whence it is distributed to the various 





directly with the large car park at the rear of the 
building where some 1800 cars can be accommodated. 

Earls Court not only can be reached under cover 
from all parts of London, but also from the provinces. 
Provided with its own railway siding under the 
building, it is possible for passengers from every 
corner of Great Britain to travel without change 














MANOEUVRING TROLLYBUSES 


one of quiet dignity with plain surfaces lending them- 
selves to all types of decorative treatment. An 
important feature from the producers’ point of view 
is the entire lack of necessity to introduce decorative 
treatment other than that which is an essential part 
of the production itself. There are no ugly corners ; 
no naked parts which need put the producer to expense 
in order to hide them. 

The future of Earls Court lies as much in the realm 
of spectacular entertainment as of exhibition pro- 
duction. The trend of public demand to-day is 
toward large-scale spectacle and sensation. 

The known requirements of present-day productions 
of this nature have been well catered for. The first 
essential is a sufficient seating capacity to make 
financially possible spectacles which so far can only be 
seen on the screen at the cinema. 

The centre of the new building is designed for con- 
version into an amphitheatre or arena, capable of 
being varied in both shape and size with a seating 
capacity of up to 20,000, according to the use to which 
it is put. 

It is provided with an expanse of water of 200ft. 
by 100ft. to serve either for swimming, aquatic or 
spectacular events or, alternatively, to be coupled 
with stage performances. On the other hand, by the 
operation of a lever the floor of this swimming pool 
will rise to the surrounding floor level so that in one 
performance it is possible to use both the elements 
of water and land. Nor has the third element, the 
air, been neglected. At the moment the technique 
of spectacular productions marches behind public 
demand created by modern scientific invention, and 
who shall say what the air holds in the future for the 
entertainment world ? With this possibility in mind, 
the roof of the building over the arena has been so 
constructed as to meet such future requirements as 
can at present be foreseen. 

The safeguarding and convenience of an indoor 
audience of 20,000 people has been of as much 
concern to the owners as to the authorities responsible 
in such matters. Access to and exit from the build- 
ing called for the closest attention and has resulted 
not only in the ins.allation of escalators and lifts 
at all strategic points, but batteries of staircases 
serving isolated sections of the seating to avoid 
undue crowding. 

Heating, ventilating, lighting, acoustics, and cater- 
ing, all of which called for the utmost consideration 
in the planning of the building, have produced a 
condition which will ensure the comfort and complete 





satisfaction of the public. 



















BY MEANS OF WINCHES AND TRACTORS 


eatrances before going up to the floor level at which 
booking offices and turnstiles are situated. On ground 
level the building is surrounded by its own private 
roadway (see page 742), and this roadway connects up 


IN CHAIR 


STORE AND MAIN BUILDING 


into the building itself, and thus our great provincial 
cities may regard Earls Court as a further amenity 
when demand arises which their local amenities are 
unable to cater for. 








Rewa River 


Bridge, Fiji. 


-—- 


M\HE construction of a main circular trunk road 

round Viti Levu, one of the Fiji Islands, involved 
the crossing of the Rewa River, in order to carry the 
road to the north and west of the island. Prior to the 
construction of the bridge described in this article— 
which was completed in May, 1937, and opened the 
following month—the crossing was effected by means 
of a cable-driven steam ferry. The road traffic was 
heavy and on special occasions the ferry was called 
upon to transport as many as ninety cars per hour 
continuously for eight to ten hours. In order to 
eliminate this delay and congestion, and in order to 
provide for the future requirements of the vehicular 
traffic, a scheme was prepared for a road bridge 
crossing the Rewa River and connecting Nausori, on 
the east of the river, with the new road. This road 
is now under construction, and eventually will be a 
circular road around Viti Levu, as mentioned above. 
The accompanying sketch map, reproduced in Fig. 1, 
shows the position of the site of the bridge relative 
to the town and harbour of Suva, and also shows the 
roads existing prior to the construction of the 
bridge. 

The main consideration which governed the choice 
of the site of the bridge was the desirability of provid- 
ing a direct crossing to Nausori. On the western bank 
of the river there is a promontory at Davuilevu. 
This promontory is the only high ground on this 
bank of the river between Davuilevu and the coast, 
and from it there juts out into the river for a distance 
of about 300ft. a bed of conglomerate, which pro- 
mised a good foundation for the piers of the bridge. 
Furthermore, if the line was extended to the opposite 
bank over this conglomerate, it arrived at a con- 
venient situation for the Nausori side of the bridge. 
It was therefore decided to build a bridge on this 
line, subject to the borings giving evidence of satis- 
factory materials wherein to sink the foundations. 

As a preliminary to preparing the scheme for the 




















bridge, local conditions of rainfall and flooding were 
ascertained. The river at the bridge site is tidal, with 
a rise and fall of 4ft. The watershed above the bridge 
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has an area of 1125 square miles of. hilly country, 
which rises to a height of 2000ft. about 20 miles 
upstream from the site of the bridge, and rises at the 
north end of the watershed to a height of more than 
4000ft. The soil throughout the area is clayey and the 
absorption is low. The average yearly rainfall is 
L18in., but in 1931 91in. of rain was said to have fallen 
in nine days. These conditions are such as to cause 
necessarily rapidly rising floods and swift currents, 
and, in fact, freshets causing a rise above high tide 
level of from 4ft. to 6ft., with current velocities up 
to 7 knots, are frequent. A rise of from 15ft. to 16ft. 





several interesting features, and the purpose of this 
article is mainly to describe these difficulties and the 
manner in which they were overcome. 

FOUNDATIONS. 

In consequence of the rocky nature of the river bed 
the foundations for the concrete cylinders for piers 
Nos. 2 to 5 were sunk by the compressed air method. 
Cylinders for piers Nos. 6 to 11 were sunk by open 
dredging. ‘‘ Orange peel”’ grabs were used through- 
out the dredging operations. All the piers from 
Nos. 2 tor9 (see Fig. 2) were founded in sandstone ; 





20ft. above water level, as shown in the photograph 
reproduced in Fig. 5, page 736. This view also serves 
to illustrate the magnitude of the sudden dropping 
of the cylinders, for the length of cylinder to be seen 
disappeared in one drop through the grey clay stratum. 

As the work proceeded there were found at the 
lower levels of the strata of soft grey clay well- 
rounded water-worn boulders. The largest boulder 
found on the site of No. 7 pier was 3ft. 6in. in dia- 
meter; it was encountered in a position under the 
cutting edge of the cylinder. Another unexpected 
difficulty arose when, at one stage in sinking the 














FIG. 9—-THE COMPLETED ROAD BRIDGE OVER THE REWA RIVER, 


would cause an overflow over the banks of the delta, 
but only a most exceptional flood, such as occurred 


in 1931—during that year the flood rose 18ft. 6in. 
above ordinary high tide level—would cause such 
a rise. 
DESIGN OF BribpGr. 
The bridge was designed by Messrs. Rendel, 


Palmer and Tritton, and the steelwork was manu- 
factured by the Horsehay Company, Ltd. The whole 
structure was erected departmentally by Mr. J. H. 
Williams, M. Inst. C.E., at a total cost of £83,000. 
The design and character of the foundations were 
based on the results of borings on the selected bridge 
line between the bed of conglomerate and the Nausori 


bank, which indicated that the river bed consisted of 


sand to a depth of 130ft. Clearance had to be pro- 
vided for ordinary river craft at times of high floods, 
and this limitation proved to be the deciding factor for 
the height of the piers. The completed design, as shown 
in the line engraving, Fig. 2 on page 735, consisted of a 
bridge with twelve spans, the approach spans being 
of plate girder construction and the remaining spans 
of N-girder trusses. On the Davuilevu bank there 





FiG. 10—CYLINDER FROM 140FT. BELOW WATER 
LEVEL 


are two approach spans of 60ft. each, and on the 
Nausori bank one approach span of 60ft., while the 
remaining spans are of 120ft. The 60ft. plate girder 


approach spans are designed in accordance with the | 


standard design of the Crown Agents, but the 120ft. 
spans depart from the standard design, inasmuch as 
they are modified slightly by stiffening the bottom 
boom. This modification was adopted so that the 
span would withstand the compression stresses induced 
when cantilevering during the course of erection. 
The completed structure is shown in the view repro- 
duced in Fig. 9. 

The steelwork was designed to carry two lines of 
traffic, each composed of four axle loads of 4 tons 
each, and a pedestrian load of 100 lb. per square foot. 
Consisting of pairs of cylinders set at 21ft. centres, 
the pier foundations were 12ft. in diameter with 
walls 2ft. Gin. thick, while the piers above high water 
were formed from circular concrete columns, 8ft. 
diameter, connected by reinforced concrete ties and 
diagonal bracing. 

Of a straightforward design, the bridge structure 
dees not possess very great interest. The methods 
which had to be adopted in sinking the foundations 
and erecting the superstructure, however, presented 
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pier No. 10 was founded in clay merging to shale ; 
and pier No. 11 in a bed of coarse firm sand. 

The geological features revealed in sinking the 
foundations were unusual. Strata of highly plastic 
wet clay of a light grey colour resembling a soft 
‘* plasticine,” were encountered. The cylinders, on 


breaking through a stratum overlying this soft grey 
clay, dropped through as if into a cavity, and only 
stopped after penetrating a harder sub-stratum to 
of 


the extent several feet. In one instance the 
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FIG. 11-ARRANGEMENT OF PONTOON 

cylinder dropped through a distance of 18ft., and 
stopped with the steining 1lft. below water level. 
In another case the cylinder in a temporary island 
dropped 15ft. and stopped with the top of the con- 


crete 8ft. below water level, much of the island having # 


been washed into the cylinder. 

In order to minimise the risk of the cylinder top 
being submerged under these conditions, the steining 
was built up to a considerable length—sometimes 
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cylinders for pier No. 10, after one cylinder had been 
sunk through the grey clay and had penetrated a 
harder stratum, the ground around the cylinder on 
the temporary island subsided to a depth of 6ft. to 
8ft. and pressed the plastic clay a distance of 65ft. 
up the other cylinder. 

It may be of geological interest to note that at 
different levels down to 120ft. three distinct layers of 
water-worn, barnacle-covered boulders, sea shells. 
bits of hard wood and such débris as are usually 
found on a sea beach were grabbed up. Below 140ft.. 
however, only fresh water shells were found. An 
apparent confirmation is thus obtained of the theory 
put forward by Darwin that the Fijian archipelago 
was formed as the result of the subsidence of a con- 
tinent. 

As a result of the unsatisfactory nature of the 
foundations the piers had to be founded at a greater 
depth than was anticipated. Shown in Fig. 10 is a 
view looking up a cylinder from 140ft. below water 
level. The total length of 12ft. diameter cylinder 











FIG. 12—METHOD OF CANTILEVERING 


provided for in the estimate was 1216-5 lineal feet. 
whereas the total length actually constructed was 
1679-5 lineal feet, an increase of 38 per cent. in 
cylinder concrete-quantities and sinking. 

Necessarily the controlling factor in the time taken 
in erecting the various portions of the bridge was the 
progress of the cylinder sinking. The plant pontoon 
was ready for work on February 22nd, 1935, and 
cylinder sinking was commenced on this date and 
completed by March 22nd, 1937. The engravings, 
Figs. 1] herewith and 6 on page 736, show the arrange- 
ment adopted for the open dredging operations with 
this plant. It consisted of two oil-engined cranes 
mounted at 21ft. centres on the pontoon, together 
with the air compressors and other machinery (see 
Fig.11). In thisway the dredging for a pair of cylinders 
could be proceeded with simultaneously. With an 
overall length of 90ft., the pontoon was made up of 
two sections, each 90ft. long, 20ft. wide, and 5ft. 
deep, held together with 16in. by 16in. timber baulks 
and wire rope. 


ERECTION OF SUPERSTRUCTURE. 

In order to avoid delays resulting from possible 
damage by floods to timber staging, the steel trusses 
in spans Nos. 4 to 10 were erected by the cantilevering 
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method, an additional reason for this procedure being 
the high cost of timber. A timber staging was built, 
however, to support the first truss during erection. 
The web plates of the top boom were extended as 
lugs beyond the end posts (Figs. 7 and 8 on page 736). 
These lugs were used to form a pin joint between the 
temporary tie beams and the adjacent trusses. 
Castings were attached temporarily to the bottom 
booms between which a 4in..diameter pin was placed 
to form a-knuckle joint in order to take the com- 
pressive stresses during cantilevering. 

The counterweights necessary on the completed 
span in order to balance the weight of crane and gear 
on the span under cantilever erection were found in 
convenient form in the precast concrete slabs for the 
footpaths. When the steel work had been erected in 
one span—say, span No. 4—and the truss lowered 
on to its bed-plates, the precast slabs used on span 
No. 3 as counterweights were brought forward to 
span No. 4 and placed permanently in place on the 
footpaths. Then the slabs cast for span No. 5 were 
placed on the shorewards end of span No. 4 to act as 
counterweights, in turn to be passed forward to their 
permanent place. This method of erection is illus- 
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FiG. 13—-TACKiE USED 
trated in Fig. 12 and Fig. 4, page 736; it proved 
satisfactory and the cost was low. 

Shown in Fig. 8 on page 736 is a stage in the erection 
of spans Nos. 10 and 11. It can be seen that span 
No. 11 was erected before span No. 10. In conse- 
quence of the great depth to which it was necessary to 
sink the cylinders for the foundations for piers 
Nos. 9 and 10, and the extra time required therefor, 
it was not possible to proceed with the erection of the 
steel work by continuous cantilevering. It was 
important that the steel erectors who had been trained 
from the beginning of the work should be retained, 
and therefore, as there was available a quantity of 
used timber, it was considered more economical to 
construct a staging and proceed with the erection of 
No. 11 span than to wait for continuous cantilevering. 
Actually thereby a saving of four weeks’ time was 
effected. 

In his report on the construction of the bridge the 
engineer, Mr. J. H. Williams, M. Inst. C.E., stated 
that a “crane”? known as the “H.R.” (Heath 
Robinson) was used in erecting span No. 11; this 
crane is illustrated in Fig. 13. It was made up from 
a pile driving frame and a Qin. by Qin. pine jib and 
proved very satisfactory in use for the work for which 
it was “ designed.” It was a simple timber or light 
jib swivelled to a cross bearer beam, which could be 
clamped in any desired position on the cross girders. 
The accompanying hand winch could be attached 
in any convenient place and did not have to be moved 
with every move of the jib, while the erected parallel 
top booms, with suitable guys, rendered a mast 
unnecessary. 

Concluding his report, Mr. Williams observes :— 
’ Erecting the steel work has been a source of pleasure 
on account of its accurate fitting. The fabrication of 
girders has made enormous strides during the past 
fifteen years. There was, in all the twelve spans, not 
a single misfit and not a hole that required reaming 
in the old sense of forcing the holes to meet. There 
was one hole not drilled in a pair of gusset plates ; 
this sole exception emphasises the high quality of 
present-day shop work, and reflects no little on 
Inspection.” 








New THames Bripcrs.—In connection with the pro- 
posed extension of the Great Chertsey road by the Middle- 
sex County Council, the Thames Conservancy Board has 
approved the construction of two new bridges at Ash 
and Port Lane Brook. Permission has also been given to 
the Berkshire County Council to build a new bridge over 
the Thames in connection with the Wallingford by-pass 
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Oil Engines for Private Motor Cars. 
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ITHERTO there have been few oil engines which 
could in any way be compared with the type of petrol 
engine usually installed in private motor cars, as regards 
compactness and power output. With the progress that 
has been made, mainly by the manufacturers of engines 
for commercial vehicles, in the design of oil engines, par- 
ticularly in the directions of weight reduction and increase 
in the speeds of revolution, the time has come when engines 
are being produced which can replace the petrol engine of 
@ private car without the necessity for material altera- 
tion in the arrangement of the chassis. 

In the following article we describe four oil engines of 
relatively small overall dimensions which have been 
recently developed and installed in private cars by their 
respective makers. 


F. Perkins, Lrp. 


A new six-cylinder oil engine, suitable for installation 
in private motor cars and commercial vehicles, has been 
recently developed by F. Perkins, Ltd., of Peterborough. 
The new engine, originally the ** Panther,” is remarkable 
for its power to weight ratio, which the makers claim is 
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greater than that for many current petrol engine designs 
for similar service. 

With a bore and stroke of 88-9 mm. and 127 mm. 
respectively (3}in. by 5in.), giving a swept volume of 
4-73 litres, the engine is capable of up to 4000 r.p.m. 
Maximum power is not disclosed, but on the commercial 
vehicle rating, as shown by the performance curves in 
the engraving, Fig. 1, the power output at 2600 r.p.m. 
is 85 B.H.P., at which speed the engine is governed. 
The corresponding maximum b.m.e.p. setting is then 
100 lb. per square inch, and the torque is 193 foot-pounds. 
For use in private motor cars the engine is supplied 

















FiG. 2—PERKINS SIX-CYLINDER ENGINE 


ungoverned, and as a conservative estimate from the 
curves, develops well over 100 B.H.P. as a maximum. 
For taxation purposes the R.A.C. rating is 29-4 H.P. 

The weight of the new engine is very interesting, as 
mentioned above. Without fly-wheel, but otherwise com- 
plete, it weighs 5801lb.—a figure lower than most six- 
cylinder petrol engines developing an equal power output. 
With the commercial vehicle rating the weight per B.H.P. 
developed is 6-7 1b., and the weight per pound-foot of 
torque developed is 3 lb. 

The combustion chamber arrangements are similar to 
those employed on the four-cylinder engines manufac- 
tured by the firm, consisting of a combination of the direct 
injection and the air cell, or indirect injection systems. 





For each chamber two fuel sprays are employed, one 
leading into the combustion chamber and the other into 
the open cylinder. As a consequence of this arrangement, 
the characteristic advantages of each type of injection 
system is said to be obtained. That is to say, as a result 
of the direct injection spray, instantaneous cold starting, 
without the need for glow plugs or other external heating 
methods, and economical consumption is obtained, and, 
by means of the air cell spray system, high speed, flexi 
bility, and absence of crank case dilution are secured. 
The fuel from the hole of the nozzle which produces the 
‘indirect " spray is directed into the air stream in the 
venturi passage between the open cylinder and the com- 
bustion chamber. The makers state that the air and fuel 
flow together in the same direction, giving the effect of 
carburation of the air before it reaches the chamber, and 
resulting in a more controllable mixture. The arrange- 
ment on this engine, however, is neater than on the four- 
cylinder models. The air cell, or combustion chamber is 
on the same side of the engine as the fuel pump, and, 
instead of being an unmachined cylindrical chamber, is a 
machined spherical chamber communicating with the 
eylinder by means of a venturi-formed passage. As a 
result, a larger size passage can be employed in proportion 
to the size of the engine than in the case of the other 
engines and a reduction in heat losses and therefore an 
improvement in consumption and specific output is 
obtained. 

Another feature of the new arrangement is that the 
injectors are placed vertically in a row at the front of the 
engine, where they are readily accessible and where means 
can be provided for their cooling. Cooling water from the 
pump is delivered to a manifold feeding three connections 
on to the cylinder head, directing the water around the 
injectors and the exhaust valves. 

The engine, which is illustrated in the accompanying 
half-tone engraving, Fig. 2, is generally similar in its 
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FIG. 3—PERKINS THREE-JCYLINDER ENGINE 


design to the four-cylinder models, but has severai 
important modifications. Pressings are used wherever 
possible, and the sump, valve cover, and front timing 
case are made from pressings, with the obvious advantage 
of strength and lightness. The cylinder block is a casting 
in one piece, made from a chromium cast iron alloy, with 
the water jackets carried down the full length of the 
cylinder bore. Cylinder bores are honed and ample metal 
is left for reboring or resleeving. Made from nickel- 
chromium-molybdenum steel forgings, the crankshaft is 
supported’ on seven main bearings, one between each 
cylinder, and is statically and dynamically balanced. The 
crankshaft is hardened by the “ Tocco ” process, and the 
main bearings are fitted with lead-bronze lined shells for 
the lower halves, which support the combustion load, and 
white metal lined shells for the upper halves. Thus it is 
sought to combine the advantage that lead-bronze possesses 
of a quality for hard wear and that of white metal for 
absorbing dirt or foreign matter. The big end bearings, 
which are the same as those used for the past two or three 
years on Perkins engines, are also fitted with lead-bronze 
in the combustion half and with white metal in the inertia 
half. Connecting-rods are made from light H-section 
chrome-molybdenum steel stampings, kept as light as 
possible in order to reduce the inertia stresses set up at the 
high speeds of which the engine is capable. The connect- 
ing-rods are designed so that they can be withdrawn 
complete with their pistons through the cylinder bore—a 
point for ease of maintenance. Bronze-bushed, the small 
end bearings run with fully floating gudgeon pins. The 
arrangement of the piston rings has been modified. Three 
pressure rings and two scraper rings are all situated above 
the gudgeon pin. It is said that copious lubrication of the 
piston ensues, with a corresponding improvement in the 
mechanical efficiency without loss of control of the oil. 
Forced lubrication is effected by means of a totally sub- 
merged oil pump, the oil being carried to the main 
bearings through a passage cast in the block itself, instead 
of by means of a rail attached to the bearing caps. Internal 
pipes, which may give trouble, are thereby eliminated, 
and dismantling of the engine is simplified. A high cam- 
shaft overhead valve gear is employed, with forced 
lubrication to the forward bearing of the camshaft. A 
complete, continuous system of crankcase ventilation has 
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been adopted to deal with the water vapour and oil fumes 
which collect in the crank case of petrol and oil engines. 
Filtered air from the air cleaner is drawn through the 
engine and maintains a vacuum equal to 4in. of water in 
the valve chamber and crank case. This is effected by 
by-passing some of the inlet air through the engine and 
then allowing it to flow into the cylinders with the rest of 
the inlet air. The vacuum is obtained from the air induc- 
tion manifold and is said to be constant from idling to full 
throttle conditions over the whole speed range. 
Governing is effected by means of a pneumatic device. 
A C.A.V.-Bosch pneumatic contro] fuel pump and governor 
is fitted, which is set to give a speed range of from 300 to 
2600 r.p.m. for commercial vehicles. The fan, water pump, 
and dynamo are driven by means of a single belt’ by large- 
diameter pulleys, driven from the front end of the crank- 





FiG. 4—GARONER FOUR -CYLINDER 


shaft, at about 1} times engine speed. A thermostat is 
a standard fitting, the by-pass being neatly incorporated 
in the pump body itself, so as to avoid external pipes. 

A range of these engines is now available, since a four- 
cylinder and a three-cylinder engine, known originally 
as the “ Puma ” and * Python,”’ has been added by the 
firm, built on the scantlings of the ‘‘ Panther’ engine 
described above. Illustrated in Fig. 3 is the three-cylinder 
engine which develops over 50 B.H.P. as a maximum. 
The governor setting of 2600 r.p.m. reduces the power 
output, however, to 424 B.H.P. as a commercial vehicle 
rating, the corresponding maximum torque being 
100 pounds-foot. This engine is suitable for small lorries 
of the 4-ton and 15-cwt. type, and, more particularly, 
for use in taxicabs such as are found in London and other 
densely populated areas. With a Treasury rating of 
14-7 H.P. it compares well with the size of the petrol 
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Fic. 5—PERFORMANCE CURVES FOR GARDNER ENGINE 


engines in use at present for this purpose, and, in addition, 
presents the advantages of easy starting and acceptance 
of full load when cold, apart from its intrinsic economy. 
The “ Puma,” the four-cylinder engine, develops a 
maximum power of more than 70 B.H.P., and is therefore 
suitable for use in commercial vehicles of the 2—24-ton 
type, and for use in private cars. It is set to give a 
commercial vehicle rating of 56 B.H.P. at 2600 r.p.m., 
with a maximum torque of 136 pounds-foot, and has a 
Treasury rating of 19-6 H.P. Both these engines are 
similar in construction to the six-cylinder engine, differing 
only in the fewer number of cylinders. Since this article was 
written the engine names have been changed to numbers. 


Norris, HENty AND GARDNER, LTD. 


An engine which has been developed for use in private 
motor cars, although primarily designed for industrial 
and commercial use, is the Gardner “4 LK” oil engine 
illustrated in the accompanying engraving, Fig. 4. 

Of a light construction, it is rated at 22} H.P. for 
taxation purposes (Treasury rating). Four cv inders, with 








a bore of 3fin. (95-25mm.) and a stroke of 5lin. 


(135-35 mm.), giving a swept volume of 3800 cubic centi- 
metres, produce 53 B.H.P. at the governed speed of 2000 
r.p.m. for commercial vehicle use. For use in private cars, 
however, the engine is not governed and can be run up 
to speeds of 3000 r.p.m., at which speed the output is 
77 B.H.P. Using the last-named figure for calculation 
purposes, the weight-to-power ratio is about 13-4 Ib. 
per brake horse-power, since the weight of the bare engine 
is 5751b. The weight of the complete engine is affected 
by varying designs of clutch and engine accessories, but 
with an electric starting motor and a light fly-wheel can 
be taken as 684 Ib. 

Shown in the engraving, Fig. 5, are the performance 
curves for this engine, which are taken on the commercial 
vehicle basis and therefore only up to the governed speed 
of 2000 r.p.m. When used ungoverned, the makers 


state that a suitable gear ratio for private cars gives a 
road speed of 77--78 m.p.h. at 3000 engine revolutions 
per minute. It will be seen from the curves that for this 
ratio and an engine speed of 1200 r.p.m., where the 
fuel consumption is a minimum, the corresponding road 
speed is just over 30 m.p.h. Maximum torque and 
brake mean effective pressure also occur at this speed, 
amounting to approximately 148 pounds-feet and 95 lb. 
per square inch respectively. The fuel consumption 
at 1000 r.p.m. is stated to be only 0-370]b. per brake 
horse-power hour at 1000 r.p.m., rising to no more than 
0-380 Ib. per brake horse-power hour at 2000 r.p.m. 

Of aluminium alloy, the cylinder heads are cast in two 
blocks, each carrying renewable valve and injector seatings. 
A closed chamber is formed upon the upper part of the 
head in which are housed the push rod-operated vertical 
overhead valves—of which there are two per cylinder— 
the valve levers, the injectors, and the devices for starting 
and for lubricating the valves and guides. The whole 
head gear is completely enclosed by neat aluminium 
covers which also form the air intake passage. The engine, 
of course, works upon the Gardner open-cylinder, direct- 
injection combustion system. 

The cylinders are also cast in aluminium alloy in 
one block of four cylinders. They are fitted with dry 
liners of hardened material. The arrangement is such 
that the water passage to the cylinder head is exteinal 
to the copper asbestos cylinder head joint. For light 
weight the crank case is cast in Elektron metal. It carries 
the crankshaft in five white metal-lined bearings and 
the cam shaft in six bearings. The rigid construction 
of this casting is supplemented by ten through-bolts 
extending from below the crankshaft centre line up to the 
cylinder feet. Oil passages, integral with the casting, 
conduct the pressure lubricant from a gear type oil 
pump to all the bearings. The crank case is extended 
well below the crankshaft centre line and the lower face 
is closed by a readily detachable Elektron metal oil 
sump casting of large capacity. The design is such that 
the engine can be used either for unit construction or for 
the installation of a separate gear-box. Engine mounting 
supports provide for three-point suspension, adaptable 
at the front end if necessary to four-point suspension. 

Nickel steel alloy is the material used for the crank- 
shaft, which is cut from a solid forging and machined 
all over, while the journals and pins are finished by lapping 
to fine limits. The shaft is flange ended to carry the fly- 
wheel, and is drilled for pressure lubrication to the crank 
pins. H-section forged alloy steel connecting-rods with 
a central duct leading oil under pressure from the crank 
pins to the small end bearings are fitted. The big-end 
bearings are fitted with detachable white . metal-lined 
bearing shells, while the fully floating gudgeon pins run 
in a bronze bush in the small ends. Aluminium alloy 
pistons, with five piston rings, have the open combustion 
chamber formed in the crown. 

Five white metal-lined bearings and one ball bearing 
support the cam shaft, which is driven from the front end 
of the engine by a triple roller chain which also provides 
the drive for the dynamo. An excentric idler sprocket 
is used for a chain-tensioning device. The fuel pump is 
driven by means of helical gears. When the governor is 
fitted, the fuel pump cam shaft gear, sliding axially on its 
helically splined shaft, and coupled to the governor, 
provides automatic advance and retard of the injection 
timing—a patented feature of the engine. The injection 
pump elements are of C.A.V.-Bosch manufacture, and 
are operated by Gardner cam gear, as are also the multiple- 
hole injector sprayers. The last-named are simple in 
construction and are set by the manufacturers for the 
injection pressure, no further adjustment being necessary. 

The auxiliaries vary according to the duties to which 








the engine is to be put, but all types require a water 
circulating pump, which is fitted as a positively driven 
unit with a self-adjusting gland. The dynamo and 
starter, when fitted, are neatly accommodated on the 
near side of the engine. A vacuum brake exhauster 
pump of the reciprocating type manufactured by the firm 
is built into the engine and automatically lubricated from 
the main lubrication system. Another optional accessory 
is a fan, which is belt driven from the crankshaft. 

This engine, like the well-known ‘“‘LW”’ series, is 
easily started by hand from “ cold ”’ without the necessity 
for preliminary heating or electric heater plugs. 

British Mercepes-Benz, Lrp. 

Another interesting oil-engined car which has achieved 

considerable success in Germany, and was recently exhi- 








Fic. 6—-MERCEDES- BENZ FOUR-CYLINDER ENGINE 


bited and demonstrated in connection with the Motor Show 
at Earls Court, is the Mercedes-Benz type 260 D. 
This car is equipped with a four-cylinder oil engine, having 
a bore of 90 mm. and a stroke of 100 mm., giving a total 
swept volume of 2545 cem. The designed output is 
45 B.H.P. at a maximum speed of 3000 r.p.m. In Fig. 7 
we reproduce a cross section through a cylinder, which 
serves to illustrate the Daimler-Benz combustion system, 
incorporating the funnel-shaped ante-chamber fuel injec- 
tion arrangement. Fig. 6 shows the compact arrange- 
ment of the engine, and the general accessibility of the 
unit when it is mounted in the chassis. The cylinder block 
and crank case are of special grey iron, and the underside 
of the casing is furnished with special cooling ribs. The 
crankshaft is supported in five bearings, which are made 
of material hardened by a special process in order to give 
reliability over long periods of service. Pistons of an 
aluminium alloy are employed, and they are provided with 
forced lubrication. The vertically arranged inlet and 
exhaust valves are operated by rods and levers from the 
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camshaft, which is neatly housed within the engine crank 
case. Both the fuel pump and the injectors are of the 
Bosch patented type, and an injection pressure of only 
70 to 80 atmospheres is employed, which is claimed by the 
designers to be a great advantage over the higher pressures 
which are often necessary with direct-injection systems, 
often amounting to pressures of between 150 and 250 
atmospheres. With the lower pressures increased relia- 
bility is given, and the wear on the fuel pump plungers 
and the injection nozzles is said to be less. A compression 
ratio of 20 to | suffices to create a high temperature within 
the cylinder at the end of the compression stroke, which is 
sufficient to ignite the entering fuel. The special combus- 
tion system makes use of a pre-combustion chamber, 
which is separated from the cylinder space by the fuel 
nozzle, of plate form. The entering fuel ignites within the 
ante-chamber and by burning sets up a high pressure, 
which assists to * spray ” the finely divided fuel through 
the nozzle into the main cylinder. It is claimed that the 
heat developed by the partial combustion which takes 
place in the chamber assists in vaporising all fuel particles 
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and gives an ordered turbulence to the fuel stream enter- 
ing the main cylinder, which ensures effective and econo- 
mical combustion. The order of firing of the cylinders is 
1, 3, 4, 2. The speed of the engine is regulated by 
the accelerator pedal, which works a butterfly valve 
arranged within the air suction manifold. The degree of 
vacuum created within the suction manifold is utilised to 
set the fuel pump control lever to the desired position, 
according to the load. The engine is carried on elastic sup- 
ports and is claimed to run quietly at allspeeds. The water 
circulation through the cylinder liners is pump controlled, 
and a thermostat keeps the temperature constant. There 
is a single plate clutch and a gear-box with four forward 
speeds and one reverse. The transmission ratios are first 
gear | to 3-3, second gear | to 1-71, third gear 1 to 1, and 
fourth gear 1 to 0-65. The reverse has a ratio of 1 to 2-93, 
and the rear drive has a ratio of 1 to 6-125. The car has 
a Maximum designed speed of about 90 kilom. per hour. 
The fuel consumption on an average test run was about 
10-8 litres of gas oil for 100 kilom. 


CrrroEN Cars, Lp. 


We learn that Citroén Cars, Ltd., Trading Estate, 
Slough, Bucks, will place on the market a seven-seater 
saloon car, fitted with an oil engine with a Treasury rating 
of 13-9 H.P. Although this model was shown at the 





pointed out that a greater range can be obtained without 
refuelling. A further advantage is claimed in view of the 
well-known innocuous nature of the exhaust gases from 
an oil engine. 








SEVENTH INTERNATIONAL MANAGEMENT 
CONGRESS. 


THE seventh International Management Congress will 
be held in Washington next year from September 19th 
to 23rd, under the auspices of the International Com- 
mittee of Scientific Management, of which Viscount 
Leverhulme is President. The Congress will make avail- 
able experience, from all over the world, in management of 
businesses and public services, and will also consider the 
social and economic aspects of this problem, This purpose 
is reflected in the two themes for the Congress, which are 
** Recent Developments in Management,” and ‘ The 
Social and Economic Aspects of Management.” 

The Congress will be attended by some 2000 people 
representing over thirty countries ; 200 papers, including 
some twenty from Great Britain, will be discussed under 
the following headings :—Administration, Production, 
Distribution, Personnel, Agriculture, and the Home. 





ing was being introduced by Mr. John Swain, This 
method, known as the ‘ Hentschell’’ process, permitted 
exact replicas to be obtained of old prints or engravings 
or of original drawings direct from the hand of the artist. 
The grain or surface of the wood, we explained, was 
hardened and prepared for the graver by the processes 
employed to fix the picture. Earlier attempts in the 
same direction, it appears, had for the most part been 
failures because the chemical preparations previously 
used had produced a surface which was too hard and 
brittle for engraving purposes.... Another item of 
printing interest was contained in an announcement in 
the same issue that experiments were in progress in France 
with the object of substituting toughened glass for the 
lead alloy hitherto used for the production of type. It 
was claimed that type of toughened glass would be much 
harder than type of the old metal and would be less 
readily crushed out of shape. It would also be capable 
of being cast into more delicate shapes. It had been 
found that toughened glass could be cast in exactly the 
same moulds as those in use for casting metal type and 
that as a consequence no expense would be incurred in 
altering existing machines and implements by changing 
over from metal to glass. It was anticipated that numerous 
other uses for toughened glass would shortly be found. 
As regarded its use for type founding we expressed some 
doubt whether it would possess the requisite friction 





























FiG. 8—CITROEN FOUR-CYLINDER ENGINE AND GEAR -BOXx UNIT 


recent Motor Show, we are informed that the firm’s 
factory is too busy to be in a position to offer delivery of 
the car for some months to come. 

The accompanying engravings illustrate the new engine. 
Running at 3500 r.p.m., it develops 40 B.H.P. in four 
cylinders, with a bore of 75 mm. and stroke of 100 mm., 
giving a swept volume of 1766 cubic centimetres. The 
engine weighs 444 1b. without fly-wheel, thus having a 
power to weight ratio of 11 lb. per B.H.P. The engraving 
Fig. 8 illustrates the complete unit, with gear-box, while 
the neat and compact installation can be seen in Fig. 9. 

The combustion chamber is of the ante-chamber type 
and the fuel is injected at a pressure of 1420 lb. per square 
inch by means of Lavelette-Bosch equipment, using 
injectors with a nozzle orifice diameter of 2mm. The com- 
pression ratio is 20 to 1. Detachable wet cylinder barrels 
are fitted, cast in a material which is stated to be wear- 
resisting and corrosion proof. Supported in three bearings, 
the crankshaft is a heat-treated steel forging, both 
statically and dynamically balanced. Connecting-rods 
of H section, with the big-end bearings lined with lead- 
bronze, are used, together with heat-treated aluminium 
alloy pistons, fitted with three compression and two scraper 
rings. Driven by helical gearing from the crankshaft, the 
cam shaft also runs in three bearings. Overhead valves, 
made of heat-resisting steel, are operated by means of 
push rods and rockers. Lubrication of the working parts 
is effected by a forced feed system. A gear type oil pump 
delivers oil to the crankshaft and cam shaft bearings, also 
to the big ends through the drilled crankshaft, while suit- 
able piping ensures the feed of oil to the rocker shaft and 
timing gears. It is interesting to note that the adjustment 
for the relief valve for setting the oil pressure is situated 
accessibly on the outside of the engine. 

In order to obtain a quick start when the engine is 
cold, two-pole “‘ Beru”’ electric heater plugs are fitted in 
the cylinder heads. Wired in series with a resistance 
which is mounted on the dashboard, they are operated by 
a self-cancelling switch on the facia board, a tell-tale 
device being provided. The fuel injection pump is driven 
from the crankshaft through helical gears and its operation 
is governed by means of a pneumatic governor, which 
gives an idling speed of 350 r.p.m. Fuel is drawn from a 
tank mounted at the rear of the chassis through a first- 
stage filter by a fuel supply pump driven from the cam 
shaft. After being forced through a main filter it flows to 
the injection pump. A valve fitted to the main filter 
maintains the delivery at a constant pressure and acts as 
an overflow, the surplus fuel being returned to the tank. 
A triangular arrangement has been adopted for the fan 
and dynamo drive, by means of a V belt from a pulley 
mounted on the front end of the crankshaft, while the 
cooling water is circulated by a centrifugal pump. 

Citroén Cars, Ltd., is installing this engine in a saloon 
car which is in most respects identical to the firm’s stan- 
dard saloon model fitted with a petrol engine. However, 
the makers claim that the fitting of the oil engine will 
enable a saving of 40 per cent. in fuel consumption to be 
obtained under normal working conditions, while it is 











American industry is giving the Congress full support 
and the United States Chamber of Commerce and all 
the American management societies are co-operating 
actively in the organisation of the Congress. 

In its factory and office visits, the Congress will offer 
to its members the most favourable opportunity, which is 
likely to occur for many years, of seeing the outstanding 
examples of applied American management methods. 

There will be three tours covering respectively New 
England, the Central Atlantic Coast States, and the 
Middle West. Each tour will be divided into the following 
four sections :—Policy (administrative problems), Tech- 
nique (operating or executive problems), Agriculture, and 
the Home. 

A period of four weeks in the United States, covering 
the Congress week and the complete programme of tours, 
can be undertaken in comfort for an inclusive cost of 
£80, while a three-weeks’ stay would cost about £65, to 
which must be added the steamship fare. 

All organisations which may have cause to send members 
of their staff to the United States during the coming 
year will be well advised to arrange these visits so as to 
enable participation at the Congress to be included on 
their schedule. 

All inquiries should be addressed to the Secretary, 
the British Management Council, Room 68, Armour House, 
St: Martins-le-Grand, London, E.C.1. Telephone No.: 
Central 7474, Extension 592. 








SIXTY YEARS AGO. 


In our issue of January 4th, 1878, we reported that 
Professor Loomis, in America, had revived his scheme 
for telegraphing without wires by means of aerial currents 
of electricity. He had, we stated on the authority of 
the New York Tribune, met with success by using kites 
with a copper wire substituted for the usual string. 
Signals had been transmitted between kites 10 miles 
apart. Professor Loomis, we said, was now conducting 
experiments between lofty peaks in the mountainous 
regions of West Virginia. Continuous aerial currents, 
we explained, were found at those altitudes which would 
serve the purposes of electricity except when on rare 
occasions they would be interrupted by violent atmo- 
spheric disturbances. It was proposed shortly to test 
the merits of aerial telegraphy in the Alps.... Up to 
the date mentioned and for some years still to come, the 
illustrations for this and other journals were printed 
from wood blocks engraved by hand or with certain 
mechanical aids. For better or worse the half-tone 
process of direct reproduction of photographs had not 
yet made its appearance. A beginning had, however, 
been made. In the issue we have named it was recorded 
that a new method of transferring drawings or sketches 
by photography to wood blocks for the purpose of engrav- 





FIG. 9—INSTALLATION OF CITROEN ENGINE 


between the surfaces on the existence of which the ability 
to handle a quantity of type after composition depended. 








ENGINEERING ABSTRACTS. 


for ** Engineering Abstracts ”’ of 
the Institution of Civil Engineers has been considering 
for some time the revision of the form in which the 
Abstracts are issued at present, in order to make them of 
more value to subscribers, and has decided that, as from 
January, 1938, the Abstracts shall be issued monthly in 
sectionalised form, each section dealing with one, or with 
two or more, allied branches of engineering, and the sub- 
jects being limited to those not adequately dealt with by 
other specialist institutions and bodies. The Abstracts 
will also include references to important articles appearing 
in publications issued in Great Britain, instead of being 
limited, as in the past, to abstracts from articles appear 
ing in foreign journals. The following sections will be 
issued :— 


Section 


Tue Advisory Panel 


1.—Engineering Constructions. 
2.—Mechanical Engineering. 
3.—Shipbuilding and Marine Engineering. 
4.—Mining Engineering. 

Details of the contents of these various sections and the 
subscription rates charged for each section and for all four 
sections can be obtained from the Secretary of the Insti- 
tution. 

Furthermore, copies of “Road” Abstracts are being 
made, in co-operation with the Institution of Municipal 
and County Engineers, more readily available, and for 
these Abstracts—and also for ‘ Engineering Abstracts *’— 
special rates are charged to members of the co-operating 
institutions named below. These rates are one-half the 
rates charged to the general public and to members of non- 
co-operating institutions. Special facilities are being 
arranged in connection with “ Building Science ” Abstracts 
and the ‘‘ Summary of Current Literature ”’ issued by the 
Water Pollution Research Board for members of 
operating institutions. 

This is only the first stage of a new scheme, and it is 
hoped that with the issue of the Abstracts in their new 
form, it will be possible to co-ordinate the preparation of 
Abstracts generally with the other specialist institutions 
and bodies which prepare abstracts relating to their own 
subjects. 

The co-operating bodies are :—In:titution of Civil Engi- 
neers, Institution of Naval Architects, Institution of 
Municipal and County Engineers, Institute of Marine 
Engineers, Institution of Water Engineers, Institution of 
Engineers (Australia), Department of Scientific and Indus- 
trial Research, the Safety in Mines Research Board, North 
of England Mining and Mechanical Engineers. 


co- 

















Deo. 31, 1937 


THE ENGINEER 





741 








Rail and Road. 


MANCHURIAN RatLway ImMPROVEMENTS.—An improve- 
ment scheme to be carried out over a period of five years, 
and involving an expenditure of 426 million yen, has been 
prepared by the South Manchuria Railway Company. 


A LarcE AusTRALIAN Bus ORpER.—An order has been 
placed with three British firms by the New South Wales 
transport department for seventy-seven double-deck and 
twenty-five single-deck oil-engined bus chassis. The order 
is said to be valued at £200,000. The bodies of the buses 
are to be built in Australia. 

RarmLway ELECTRIFICATION IN SWEDEN.—Electric trac- 
tion was recently begun in Sweden on the 114-kilom. line 
between Upsala and Gavle. At the inaugural ceremony 
the manager of the Swedish State Railways said that he 
hoped that the electrification of the northern line would be 
continued as far as Boden. When that was done 60 per 
cent. of the whole of the State Railways would be 
electrified. 

Tar SurFACE Roaps.—In the annual report of the 
Ministry of Transport Highways (Technical) Committee 
a number of experiments on test lengths of tarred and 
bituminous-surfaced roads are described. On the Kingston 
By-pass, except on three sections, eleven different tar and 
bituminous materials have been in service for nearly 
seven years, and have retained a satisfactory resistance to 
skidding without any appreciable outlay on maintenance. 


Rattway ELEcTRIFICATION IN U.S.8.R.—It is expected 
that a total length of 2000 kilom. of line will soon be elec- 
trified in the U.S.S.R. More than 500 kilom. of the L.M. 
Kaganovich Railway have been electrified during the past 
few years, and this year the Belovo—Novokuzetzk line of 
the Tomsk Railway was electrified. The main line of the 
Stalinsk Railway, over which ores and metals are trans- 
ported between Zaporozhye and Krivoy Rog, has also 
been electrified. Other electrified lines include Moscow 
Alexandrov, with a branch line Mytischi-Monino, Moscow— 
Obiralovka, Mosecow-Ramenskoye, Leningrad—Gatchino, 
Leningrad—Oranienbaum, and Kislovodsk—Mineralniye 
Vody. 

RAILWAY IMPROVEMENTS IN SoutH A¥rica.—An expen- 
diture of over £118,000 has been authorised for railway 
improvements in the district of Illovo near Durban. It 
is reported that a £24,000 steel and concrete bridge of four 
150ft. spans will be built over the Illovo River, and a 
smaller bridge of three 60ft. spans in reinforced concrete 
over the Umzimbazi River, at a cost of £9000. The pro- 
vision of these new structures will permit the use of 
heavier locomotives than the existing bridges on cast iron 
piles can carry, and the opportunity will be taken to 
shorten the route by a deviation roughly following the 
line of the beach instead of an inland course. The station, 
known as Illovo River, will be abolished, and the Illovo 
Beach Halt rebuilt as an operating station on a new site. 


A New American Licut-weEicHt STREAMLINED TRAIN. 
—The Reading Railroad Company of the United States 
has recently placed in service a new light-weight stream- 
lined train between New York and Philadelphia. Two 
** Pacific ” type engines built by the company have been 
remodelled and encased in streamlined shells of stainless 
steel for hauling the train. The train in running order 
weighs just over 223 tons and is made up of four passenger 
and qne dining coaches of all-steel construction. The loco- 
motives develop a tiactive force of 40,900 ]b. and have 
cylinders 25in. in diameter by 28in. stroke, with a working 
pressure of 220 lb. per square inch. The train makes two 
round trips daily over the 90-2 miles between New York 
and Philadelphia. It is timed to make the first round trip, 
with three stops, in 1 hour 33 min. running time each 
way, and the second trip with six intermediate stops in a 
running time of 1 hour 38 min. 

A DERAILMENT ReEportT.—The Ministry of Transport 
report on the inquiry into the derailment which took 
place on August 20th, 1937, between Hindolvestone and 
Guestwick, on the Melton Constable-Norwich single line 
branch of the Midland and Great Northern joint line, has just 
been issued. The 8.25 a.m. down express passenger train 
from Leicester to Norwich, when running at high speed on 
an easy right-handed curve, became almost completely 
derailed. The engine remained on the rails, but the tender 
and the following three bogie coaches were derailed on all 
wheels. A series of running tests under similar conditions 
was made by the Inspecting Officer, Major G. R. S. 
Wilson, who, in the report, states that it was not possible 
to determine with certainty the cause of the accident. He 
says, however, that a possible cause was rolling and lateral 
oscillation, the result of a combination of high-speed, 
irregularities in the cross level of the track and rolling 
stock not in the best condition. 


Ratmtway Sratistics.—Railway statistics for the 
calendar month of September and the four weeks ended 
October 2nd, 1937, show that the total number of passenger 
journeys (excluding season ticket holders) taken on all 
standard-gauge railways in Great Britain in the month of 
September, 1937, was 110,969,746, an increase compared 
with September, 1936, of 2,763,156. The journeys taken 
by passengers at reduced fares increased by 1,931,407 
and those at standard or ordinary fares by 831,749. The 
receipts from passengers (excluding season ticket holders) 
showed an increase of £169,447. If the railway under- 
takings of the London Passenger Transport Board be 
omitted, the figures show an increase in journeys of 
1,924,281 and an increase in receipts of £157,422. For all 
companies the receipts from passenger train traffic 
(including season tickets and parcels and miscellaneous 
traffic, but excluding mails and parcels post) were £234,924 
more than in September, 1936. In the four weeks ended 
October 2nd, 1937, the coaching train miles showed an 
increase of 509,674, compared with the four weeks ended 
October 3rd, 1936. The total tonnage of freight conveyed 
(excluding free-hauled traffic) in the four weeks ended 
October 2nd, 1937, was 23,549,032, an increase compared 
with the corresponding four weeks of 1936 of 2,254,041 
tons. The freight train receipts amounted to £7,427,373, 


an increase of £421,034. The freight train miles run were 
380,837 more than in the corresponding period of 1936. 
The average train load increased from 125 to 131} tons 
and the net ton miles per engine hour from 460} to 4754. 





Miscellanea. 





British ORDERS FROM THE U.S.S.R.—During the first 
ten months of this year orders to a total value of 
£18,364,479 were placed in this country by the U.S.S.R. 
as compared with £8,799,505 during the corresponding 
period last year. Orders for machinery and equipment 
in the ten months totalled £7,955,557; ferrous alloys 
and steel, £34,564; and non-ferrous metals, £5,142,680. 


Sree, Suppires 1n Brirarn.—Replying to questions 
in the House of Commons recently the President of the 
Board of Trade said increased supplies of steel were now 
available and he was not aware of any general complaint 
of a shortage of steel for the engineering and shipbuilding 
industries at the present time. He pointed out that the 
production of steel in this country had reached a record 
high level. 

Sarety «nv Mines Research Boarp.—It has been 
announced by the Secretary for Mines that Dr. C. G. 
Douglas, Mr. George Hall, and Mr. T. E. B. Young have 
been appointed members of the Safety in Mines Research 
Board. In order to avoid too great a change in the 
personnel of the Board, the appointments of Mr. R. W. 
Glass and Mr. Frank Lee have been further extended to 
the end of 1938. 

DIVERSION OF THE River Ciwyp.—The recently com- 
pleted scheme for the diversion of the mouth of the river 
Clwyd at Rhyl to a new channel almost at right angles to 
the old outlet to the sea has cost the Rhyl Urban District 
Council £28;022. It is also reported that coast erosion in the 
neighbourhood of Rhy! golf links has attained serious pro- 
portions, and a suggestion has been made for the extension 
of Rhyl Promenade to the Prestatyn boundary, at a cost 
of about £75,000. 

Tue Puysicat Soctery’s Exurpition.—The twenty- 
eighth annual exhibition of scientific instruments and 
apparatus, arranged by the Physical Society, will be held 
at the Imperial College of Science and Technology from 
Tuesday, January 4th, to Thursday, January 6th next. 
Discourses will be delivered by Capt. G. C. Damant on 
“ Diving in Deep Water and Shallow,” and Professor 
A. F. C. Pollard on “ The Mechanical Amplification of 
Small Displacements.” 

A Toper Research Exareition.—The Timber 
Development Association, in conjunction with the Forest 
Products Research Laboratory, has organised a Timber 
Research and Utilisation Exhibition at the Science 
Museum in South Kensington. The Exhibition will 
remain open until February 6th next, and has been 
designed to illustrate the work of the Forest Products 
Research Laboratory at Princes Risborough, and in 
general how research is being applied to the natural 
properties of timber and its better use. 

Hypro-ELEctTRIC SCHEME FOR HyDERABAD.—The Chief 
Engineer of the Hyderabad Government has submitted 
a report on proposed new hydro-electric schemes. Accord- 
ing to the Electrical Review, the schemes outlined include 
utilisation of the waters of the Godavri and Krishna 
rivers, enabling 145,000 kW (continuous) to be developed, 
and additional possibilities include the development of 
another 70,000 kW from large tributaries, such as the 
Tungabhadra, Purna, Panganga, and Mannar. The 
anticipated cost of the work is about 50 million pounds. 

PetTrot FRoM Coau.—In a recent address before the 
Manchester Statistical Society, Mr. T. C. Brunner said 
that home-produced petroleum substitutes at present 
amounted to about 414,000 tons, and their relief from 
tax involved a loss of over 3} million pounds annually 
to the Exchequer. He also pointed out that high-tempera- 
ture carbonisation and low-temperature carbonisation 
were largely restricted to the respective demand for coke 
and smokeless fuel. If the demand for these fuels could 
be increased the production of oil from coal would go up 
proportionally. Quoting Lord Stanley of Alderley, Mr. 
Brunner said that to supply the whole of the British market 
for motor spirit by the hydrogenation of coal would 
involve an expenditure of 160 million pounds on plant. 


DeatH or Mr. JosEPH GoopMAN.—It is with regret 
that we have to announce the death of Mr. Joseph Good- 
man, of the General Electric Company, Ltd., who died 
suddenly on Wednesday, December 22nd. He received 
his early training at Faraday House, and after a period 
of workshop experience joined the staff of the British 
Electrical Transformer Company, Ltd., to whom he 
eventually became the chief transformer designer. In 
1928 he was appointed chief engineer of transformer 
department at the G.E.C. Witton Engineering Works, 
holding this position till the time of his death. He accom- 
plished much valuable work in the transformer field, 
particularly in regard to the design of the large trans- 
formers required for the grid. For many years he was an 
associate member both of the I.E.E. and the I. Mech. E. 
and the American I.E.E. 

HARDENING OF Mup Fiuitw.—The discovery by engi- 
neers of the Bureau of Mines, United States Department 
of the Interior, that mud of the kind used in drilling oil 
wells may “set” and become as hard as shale, when in 
contact with crude oil for a relatively short time, may have 
a far-reaching effect on methods of developing and 
operating oilfields. The oil operator who drills a well with 
rotary tools uses a circulating “ slurry ” of mud to carry 
the drill cuttings to the surface. As the rotating drill 
proceeds downward through the various strata the slurry, 
or mud fluid, as it usually is called, plasters the sides of 
the hole. If this mud solidifies on the walls of the hole 
where it penetrates oil-bearing strata in low-pressure oil- 
bearing formations, the well, when completed, may become 
sealed as effectively as though it never had been tapped. 
To overcome this difficulty engineers of the Bureau devised 
a means of processing drilling mud with material insoluble 
in water, but soluble in oil, with the thought that when an 
oil stratum is penetrated the hydrocarbons will attack the 
oil-soluble portions of the mud and pass through the mud 
plaster into the well. The most effective material that 
has been found is crude rubber cut into shreds about yin. 
in diameter and jin. in length. The effect is as though 
short pieces of string had been mixed with the mud plaster. 
and pulled out after the plaster was in place against the 
oil-bearing formation, leaving holes through which the oil 
and gas can enter the well. 








Air and Water. 





More Empire Friyrnc Boats OrpEereD.—Imperial 
Airways has ordered a further eight Empire flying boats 
from Short Brothers. The new machines will supplement 
the fleet of thirty-one already ordered. 

THe CarGo WINCHES ON THE “ STRATHEDEN.’’—We 
have pleasure in stating that the twenty-four 3-ton elec- 
trically operated cargo winches on the P. & O. liner 
‘* Stratheden ”’ were made by Laurence, Scott and Electro- 
motors, Ltd. 

AMERICAN NAvaAL OrnpERS.—Orders valued at 20,680,550 
dollars have been placed for a seaplane tender and a 
destroyer tender for the United States Navy. Two 
destroyers have also been ordered at a total cost of 
9,204,000 dollars. 

THe “Centaurus” at AvUCKLAND.—The Imperial 
Airways flying boat ‘‘ Centaurus,” which left England on 
a survey flight to New Zealafd on December 3rd, landed 
at Auckland on December 27th. The final 1200 miles of 
the flight, from Sydney, was covered in about eight hours. 

An INSPECTION OF THE EASTERN NAVAL ESTABLISH- 
MENTS.—The Civil Lord of the Admiralty is to make an 
inspection of this country’s naval establishments in the 


East. He will inspect the establishments at Aden, 
Colombo, Singapore, Rangoon, (Caleutta, Delhi, and 
Alexandria. 


THe “ QuEEN Mary” in Service.—In her twenty-one 
round voyages between this country and the United States 
this season the ‘‘ Queen Mary” has carried over 60,000 
passengers. Since she entered service on May 27th, 1936, 
this liner has made thirty-five round voyages and carried 
over 100,000 passengers. 

HARLAND AND Wo rr, Lrp.—During 1937 the new 
tonnage launched by Harland and Wolff, Ltd., totalled 
122,815 tons. At Belfast nine ships of 74,916 tons were 
launched, and twelve of 133,370 1.H.P. engined, and at 
Glasgow seven ships of 44,024 tons launched and ten of 
28,135 I.H.P. engined. The hull of one ship was launched 
from the company’s London yard. The tonnage launched 
is the highest recorded by the firm since 1930. 


A ProposeD NEw Port IN THE Far East.—Plans are 
being prepared for the construction of a new harbour, 
costing £4,000,000, on the north side of Hangchow Bay, 
south of Shanghai. It will be called the Great Eastern 
Harbour, and take some fifteen years to complete. Ships 
will be able to enter at all states of the tide, and a scheme 
of railway communications with the chief commercial 
centres of Eastern China is also to be incorporated. 


BarRTRAM AND Sons, Lrp.—At a luncheon given to 
celebrate the centenary of the firm of Bartram and Sons, 
Ltd., one of the oldest shipbuilding firms on the Wear, 
Mr. George Bartram said that the first ship the firm laid 
down was 70ft. long and wage costs were only £377. 
Nowadays upwards of thirty different trades were engaged 
in a shipyard, and the wage costs of building a ship at their 
South Dockyard, to which the firm removed in 1871, was 
over £20,000. 

A New Cana in Cutwa.—The provincial government of 
Hupeh in China proposes to dredge a canal linking the 
Yangtse River and the Han River at Shashih and Shayang, 
in the centre of the province. The new canal will probably 
follow the course of a rivulet running from Shashih to 
Shayang by way of the Chang Hu Lake. The construc- 
tion of such a canal between the Yangtse and Han river 
valleys will facilitate the transport of goods between 
the north of Hupeh and Szechuen, Yunnan, and Kweichow. 


Surppinc Company’s CHANGE OF TiTLE.—The Shaw, 
Savill and Albion Company, Ltd., announces that as from 
January Ist the present title of the joint service to Aus- 
tralia vid South Africa will be altered as follows :—The 
joint passenger service will be known as the Blue Funnel 
and Shaw Savill-Aberdeen Joint Service, and consequently 
its own mger service will bear the name the Shaw 
Savill-Aberdeen Service ; the title of the joint cargo service 
from Liverpool will be termed Shaw Savil-Blue Funnel 
Joint Service. 

WarsHIPs AND SatvaGE Services.—An appeal for 
payment for salvage services by warships, made by the 
Adiniralty, was recently dismissed by the House of Lords. 
The Admiralty’s claim for salvage remuneration arose 
out of assistance rendered by H.M.S. “‘ Frobisher,” H.M.S. 
‘“* Guardian,” and R.F.A. ‘‘ Orangeleaf ” to “ Valverda,”’ a 
motor tank vessel belonging to Glasgow in whose engine- 
room a fire broke out while she was on a voyage from 
Curacao to this country, carrying 13,246 tons of petroleum. 
The ‘“‘ Valverda”’ was towed about 900 miles by the 
“‘ Frobisher ” to Bermuda. 


SHIPBUILDING ON THE CLyDE.—During the past year 
Clyde shipbuilders launched the highest tonnage recorded 
since 1930. The 112 vessels launched had an aggregate 
tonnage of 381,231, and included twenty-two cargo 
steamers, eleven cargo motorships, seven passenger 
vessels, nine motor tank ships, three paddle steamers, 
twelve dredgers, eight tugs, and six special service craft. 
The warships included one cruiser, twelve destroyers, a 
depot ship, two minesweepers, and a submarine. It is 
stated that the output of the yards for the year would have 
been very much higher if the required supplies of materials 
had been available. 

A PowrrruL AMERICAN Fire Fioat.—What is claimed 
to be the largest and most powerful fire boat in the world 
is at present being built for service in New York harbour. 
The principal dimensions of the boat are as follows :— 
Overall length, 134ft.; beam, 32ft.; depth, 13ft. 3in.; 
draught, 9ft. 3in.; displacement, 583 tons. The vessel 
has oil-electric propulsion by means of two sixteen-cylinder 
1500 B.H.P. oil engines driving three generators, which 
supply current for two 1000 H.P. motors directly coupled 
to the propeller shaft. Each of the four fire pumps is 
driven by a 400 H.P. motor and has a capacity of 5000 
gallons per minute against 1501b. pressure. The fire- 
fighting equipment comprises two hose manifolds with 
twelve 3}in. outlets, one 6500 g.p.m. monitor, five 
3000 g.p.m. monitors, two 2000 g.p.m. monitors, and a 
36ft. long monitor tower with a 3000 g.p.m. nozzle. The 
boat has a speed of 16-25 miles an hour. 
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THE OIL ENGINE AND THE PRIVATE 
MOTOR CAR. 


On another page we describe several different 
makes of oil engine which have been installed in 
private motor cars. The progress of the application 
of this form of motive power to a new field, such as 
can be envisaged in the great number of vehicles 
of the private car class at present upon the roads, 
is bound up with so many conflicting considera- 
tions that a brief review of the technical and other 
aspects involved may be opportune. The applica- 
tion of oil engines to mechanically propelled 
vehicles began only in recent years, but its rise in 
popularity in the commercial vehicle class has been 
very rap'd indeed. That this is the case is entirely 
the result of the greater inherent efficiency of the 
engine working upon the compression-ignition 
cycle. But the development of the oil engine must 
be carried further forward in order to compete 
with petrol engines on scores other than mere 
economy of operation. As used in the private 
car to-day, the petrol engine is a remarkably 
smooth and silent producer of power, in the evolu- 
tion of which forty years of development and 
experience are embodied. Although the cycle on 
which the compression-ignition engine works has 
been well known from the time of the inception of 
internal combustion engines, its practical use has 
been limited to heavy slow-speed marine and indus- 
trial engines, and it is only in comparatively recent 





years that smaller high-speed power units have 
been developed for commercial vehicles. This later 
type of engine gives us more nearly the required 
features for private car use. Of the engines 
described in our article those made by two firms 
are adaptations of existing designs for the propul- 
sion of the lighter type of commercial vehicle so 
as to make them suitable for installation in private 
cars of the higher-powered class, whereas those 
manufactured by the remaining firms are specifi- 
cally designed for the purpose and are fitted in 
cars which fall in the medium-powered vehicle 
category, and which have been put on the market 
as complete vehicles by the manufacturers con- 
cerned. 

For the oil engine to succeed commercially in 
competition with the petrol engine it must compare 
favourably in such considerations as weight to 
power ratio, smoothness and quietness and, last, 
but not least, capital cost. In the light of our own 
experience with commercial vehicles it is not 
pleasant to be at close quarters with an oil engine 
which is running at continually varying loads and 
speeds. On the other hand, current practice in 
petrol engine design is very highly developed and 
the result is a power unit which is smooth and 
quiet even in its cheapest forms, while it can also 
be produced very cheaply in quantity. It is in 
these respects that the design of oil engines falls 
behind and in which the leeway must be made up. 
Designers have been energetically tackling the 
consideration of specific weight and, aided by the 
availability of special alloy steels for highly- 
stressed parts and light alloys for parts such as 
crank cases, they have succeeded in producing 
engines which are satisfactory from this point of 
view. A factor which has a direct influence on 
specific weight is engine speed. Hitherto oil 
engines have only been made for slow running and 
are necessarily bulky, relative to their power 
development. The motor car demands the use of 
an engine which is compact. As a result of the 
method of taxation existing in this country, the 
tax to be paid for the use of private cars has no 
relation to the power output of the engine, but 
depends solely upon the size of the cylinder bore 
and the number of cylinders. Consequently an 
incentive is provided to design engines which are 
efficient and develop a high output of power in 
comparison with their size. One manner in which 
to achieve this efficiency is by increasing the speed 
of revolution. In the commercial vehicle category 
the same result has been obtained, but in conse- 
quence of another form of taxation, inasmuch as 
the tax is based on the gross weight of the 
vehicle. Designers have therefore endeavoured to 
decrease the weight of their chassis and, in doing so, 
have decreased the weight of the engine by 
increasing the speed of revolution. This tendency 
has been made possible by the provision of mate- 
rials which are able to withstand the increased 
stresses resulting from the increased speed. Apart 
from the improvement in weight to power ratio, an 
advantage arises from an increase in the speed 
range, namely, that with the existing arrange- 
ments of change-speed gears for the transmission 
of power an increase in engine speed range results 
in an increase in the speed range of the car on the 
road, when any particular gear is engaged, pro- 
vided that the torque characteristic curve for the 
power unit can be kept sufficiently flat. Although 
the oil engine is noted for its ability to maintain 
its torque over a wider range of speed than the 
petrol engine, this characteristic is not sufficiently 
pronounced to enable a lesser number of change- 
speed gears to be used, or to enable a four-cylinder 
engine to pull as smoothly as a six-cylinder petrol 
engine. As has already been found necessary in 
the case of petrol engines, the power will have to 
be developed in cylinders of smaller size and 
greater number. Increase in the number of 
cylinders is attended by various difficulties, 
including the problem of designing small efficient 
combustion chambers, metering and injecting the 
already minute quantities of fuel, which now 
become smaller still, and the problems connected 
with the torsional vibration of the crankshaft of a 
multi-cylinder engine. These difficulties, however, 
are not insuperable. Lastly we may deal with the 
important aspect of the economy that may be 
expected from the use of an oil engine. Before 
considering this point in detail, it should be borne 
in mind that a gradual development in the petrol 
engine sphere of activity is the introduction of 
light fuels with a higher octane value. If the use 
of the latest fuel becomes general we may expect 
an increase in output of anything up to about 
20 per cent. and the margin of economy that 
now exists between the best designs of oil and 





petrol engines will become smaller with each 
improvement in petrol fuels. However, it appears: 
likely that the new fuels will be expensive and 
therefore will be limited to special applications. 
Nevertheless, it is not unreasonable to suppose 
that some increases in the overall efficiency of 
operation of the oil engine can be made, although 
the room for improvement appears to be small. 
The economy of an oil engine to the private user 
can only be properly assessed in the form of 
cost per mile over the life of the vehicle, including 
running cost, repairs, maintenance, and fixed 
charges. The last-named should include pro- 
vision for depreciation and loss of interest upon 
capital. It is therefore clear that, with the 
existing high capital cost of an oil engine, 
the annual mileage covered by the car must 
be high before any economy is realised. The 
fuel injection equipment alone of an oil engine 
frequently costs as much as a complete mass- 
produced petrol engine. Reduction of these 
high costs is limited to that which can be 
obtained by manufacturing economies, but they 
can never bring the specific cost of the oil engine 
down to a level as low as that of the petrol engine, 
which requires simpler and less accurate processes 
of manufacture for the auxiliary equipment. 
Another essential factor in assessing the true 
economy of the oil engine is the cost to the con- 
sumer of the fuel used. On a volume basis, heavy 
fuel oil burnt in a modern oil engine can be shown 
to produce a much greater overall efficiency than 
petrol power, but the price of the fuel is outside the 
control of the engineer. As has already been seen 
in the case of the commercial vehicle class, as soon 
as the number of oil engines in use increased a tax 
on oil fuel, as used in lorry engines, was imposed 
by the Government, which had the effect of 
decreasing the balance in favour of oil engine power 
development for that type of vehicle. 

To sum up the prospects of an increase in the use 
of oil engines for private car propulsion, in the 
light of the numerous factors outlined above, is a 
difficult problem. Outstanding, however, is the 
figure which can be called the “critical mileage 
covered by the motorist.” A great number of 
motorists in this country use their cars almost 
exclusively for pleasure and cover a relatively 
small distance in the year. It is clear that the oil 
engine, in its present state of development, cannot 
prove an economy to that class. The class of 
motorist which travels in high-powered vehicles 
and perhaps runs a sufficient mileage for the oil 
engine to show an econony will not take kindly to 
the newer form of power unit until the smoothness 
of running is comparable with that of the petrol 
car. A more promising field is that in which the 
motorist uses a private car for business purposes 
and can therefore be supposed to cover an adequate 
mileage for the economy of the oil engine to be 
apparent. Two overriding factors are present, 
however, which may entirely control these classifi- 
cations. A tendency for the critical mileage figure 
to be lowered is manifest with every improvement 
in the overall efficiency and reduction in manu- 
facturing cost of the oil engine. These changes 
can only come about gradually, and with them will 
come improvements in smoothness and silence, 
thus widening the classes of motorists to which the 
oil engine will be acceptable. But the factor which 
is entirely outside the power of prediction, depend- 
ing, as it does, upon the world’s economic situation, 
is the relative price and availability of the two types 
of fuel. A small further increase in the cost of 
fuel oil, as the result of taxation or other causes, 
will negative any prospect of the economy of the 
oil engine being available to all except a limited 
number. 


Steel Trade Organisation. 


THE reorganisation of the iron and steei trades 
proceeds methodically and almost relentlessly. 
Recently two important steps have been taken ; 
in the one case by the formation of the Federation 
of Iron and Steel Merchants, and in the other by 
the understanding which has been reached with 
the American steel industry. The organisation 
of the merchants was long overdue, since the 
changes which had been made in the industry had 
made it necessary to adjust the relations between 
the producing and distributing sides of the trade. 
There was an obvious need for a central body 
representing the main section of the merchants, 
and this was recognised by the British Iron and 
Steel Federation as well as by the authorities. The 
merchant organisation follows the lines laid down 
in the Report of the Import Duties Advisory Com- 
mittee. which stated ‘“‘ we are confident that if the 
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merchants are prepared to co-operate in securing 
better and more efficient distribution and to con- 
form to the Federation’s policy in regard to prices, 
the industry on its side will be prepared to make 
arrangements for the utilisation of their services 
so far as is economically justifiable.’ The 
dependence of the engineering industries upon 
merchants varies according to the individual 
requirements of the particular firm ; but there is no 
doubt that merchants perform an extremely useful 
service to engineers through their specialised know- 
ledge of the trade, whilst their assistance in relieving 
the consumer from sorting out complicated specifi- 
cations and distributing them amongst the various 
manufacturers has never been in question. The 
setting up of a responsible body which will co- 
operate with the manufacturers should therefore 
prove of benefit to the purchasing departments of 
the engineering industries. The importance of an 
arrangement between the British industry, the 
Cartel, and the American steel makers can scarcely 
be under-estimated, since to a certain extent it 
brings into line the steel producing industries of the 
world. The Russian industry, which it was thought 
some months ago would play a more prominent 
part in the export markets, appears for the time 
being to be able to do little more than meet its 
home requirements. If the negotiations with the 
Americans which are now in progress are successful 
they will have an important influence upon the 
export markets of the world and will not be without 
repercussions in the British home industry. 

In a recent interesting address (THE ENGINEER, 
December 17th, page 689), Sir William Larke 
explained the functions of the British Iron and 
Steel Federation and its subordinate organisation 
the British Iron and Steel Corporation, Ltd. The 
latter may be described as the selling-and buying 
department of the British iron and steel industry, 
and whilst it is subject to the control of the Council 
of the Federation as regards policy, it is otherwise 
autonomous, with its own board of directors. It 
would appear that one of the most important tasks 
of the Corporation is the purchase en bloc of the 
imports of steel from Cartel countries and their 
distribution through merchants recognised by the 
Cartel to consumers in this country. Although the 
Board of Trade is the ultimate authority, the 
Corporation to all intents and purposes controls 
the distribution of import licences, and thus 
occupies almost an unique position between the 
foreign supplier and the consumer. Until recently, 
however, the American steel industry, whilst 
maintaining friendly relations, did not, except in 
one or two departments, co-operate as regards 
policy or prices with the steel makers of other 
countries. This attitude was satisfactory enough 
whilst business conditions in the United States 
were sufficiently prosperous to assure the American 
steel industry of a good home trade demand. The 
slump in the United States which took place in 
the second half of 1937 seriously affected the 
domestic steel requirements, with the result that 
the rate of production in America fell rapidly from 
about 80 per cent. to below 25 per cent. of capacity. 
Naturally, in these circumstances the Americans 
turned their attention to the export markets, 
which were already much less active than in the 
earlier part of the year. As a result somewhat 
intensive competition developed, chiefly between 
the Cartel steel makers and the Americans. The 
British were less affected, since the large home 
trade requirements were sufficient to absorb even 
the record production of the industry. It was only 
natural, therefore, that the modern doctrine of 
co-operation rather than competition should 
come into play, and as a consequence negotiations 
between the British makers, the Cartel, and the 
Americans were instituted. Probably these dis- 
cussions have not been completed, but it is known 
that a gentlemen’s agreement regarding export 
prices has been arranged. 

Although no official statement has been issued, 
it may be generally accepted that the predomi- 
nance of the British, American, and Cartel indus- 
tries is recognised in certain markets. For instance, 
in the markets of the British. Empire with the 
exception of Canada, British prices and extras will 
be the accepted standard, against which neither 
the Cartel nor the American makers will compete. 
The American’s sphere of influence, so to speak, 
will include Canada, Cuba, and Mexico, and in 
those countries American prices and extras will be 
accepted by the other parties to the agreement, 
whilst the principal Cartel markets will include the 
Far East and South America, where Continental 
prices and extras will be adopted. This, broadly 


speaking, seems to be the way in which the new 
arrangement will work out. 


In the British home 





market, whilst the Americans are understood to 
have agreed to observe the British prices, they 
have not so far fallen into line with the Cartel, and 
conducted their sales through the British Tron and 
Steel Corporation. Whilst on the face of it there 
may be no connection between the organisation of 
the merchants and collaboration between Americans 
and the European steel industries, the two events 
indicate the steady advance which is being made 





in organising not only the industrial side of the 
trade, but its allied commercial activities. The 
time would seem to be fast approaching when hap- 
hazard sales in any market by the steel makers of 
any country will become impossible, either directly 
by steel making firms or through the customary 
merchant channels. In this way price cutting, 
which, it is argued, contributes too often to periods 
of trade depression, may be controlled. 
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Wages and Labour Conditions in British Engineering. 
By M. L. Yates, A.M.I. Mech. E. London: 
Macdonald and Evans. 1937. Price 6s. 


THIs is one of a class of books which do not lend them- 
selves to review, but which merit more than short 
notices. To say that we have read it from cover to 
cover with sustained interest is perhaps the highest 
compliment we can pay it. One does not expect to 
be much attracted by a volume whose purpose it is to 
summarise agreements between workpeople and 
employers, to give in outline the systems of wage 
payment, to present statistics of employment and 
wage rates, and to describe the organisations of 
employers and workpeople. But Mr. Yates, of the 
Faculty of Technology in the University of Man- 
chester, has handled rather dry material with such 
skill and with such manifest impartiality that he has 
produced, as we have indicated, a very readable 
book ; not one that will only stand on the shelves 
for reference, but that anyone who takes an interest 
in the human side of industry wil! read with as much 
pleasure as profit. 

Sometimes, as we turn the pages, we find ourselves 
regretting that the author has not discussed the 
movements and changes in industry which form his 
thesis, and then, again, we remind ourselves that his 
object was to produce a picture, not to criticise one, 
and that by giving us a simple, perfectly lucid state- 
ment, unconfused by the balancing of merits and 
demerits, he has done something of real service to 
engineering employers, and, if only he will read it, 
to the general reader. 

One thing stands out quite plainly as we progress 
from year to year in Mr. Yates’ history. It is that in 
the engineering industry the spirit of compromise, 
the understanding of each other’s problems, and the 
mutual sympathy of the two parties have grown so 
strong that agreements for many years past have been 
nearly always reached without strikes and without 
rancour. To say that that happy issue is the outcome 
of the federations of employers, which have come into 
existence or increased vastly in strength since the 
prolonged strike of 1896-97, is a manifest truth. 
Not so much, we suggest, because the combined 
employers are strong enough to resist labour pressure, as 
because they are, in a united body, ina position tomake 
collective agreements with the trades unions. More- 
over, as everyone who has studied the reports of the 
conferences of the Engineering and Allied Employers’ 
Federation knows, the Federation places reasoned 
arguments before the leaders of the trades unions, and 
—a matter of the highest importance—because for 
many years the leaders of the engineering unions have 
been wise men who recognised that the workpeople 
and the employers have a common interest in main- 
taining peaceful relationship. 

There is no subject associated with wages and 
labour conditions in British engineering—save holi- 
days with pay, which came to the front after the 
book was printed—which Mr. Yates fails to cover, 
and in all he has very skilfully picked out the essen- 
tials, so that the reader may quickly get a clear view 
of the lines of progress. A useful addition is a brief 
summary of each chapter. Every important works 
has a library of some sort, if it is only a few shelves in 
the board room. This book, we suggest, should not 
only find a place in such collections, but copies of it 
should be available in the reading rooms of work- 
men’s clubs. There is nothing in it to stir the resent- 
ment of either party, and much that it will do both 
good to remember. 


Motion and Time Study. By Ratrpxn M. Barnes, 
M.E., Ph.D. London: Chapman and Halli, Ltd. 
1937. Pages 285. Price 18s. 6d. net. 


ALTHOUGH in its inception time study was primarily 
applied for rate setting and motion study was em- 
ployed for improving methods, nowadays the two are 
so closely associated that one can hardly be studied 
without the other being involved. The joint study 
will prove to be a fascinating one, and if rightly 
utilised will be productive of much economy in effort. 
Motion and time study should result in finding the 
most economical methods, then standardising them, 
and deciding the most suitable equipment, also deter- 
mining the right time for the work, and, finally, 
arrangements should be made for the operator to be 
trained in the new methods that are proposed. Much 
harm has resulted from the erroneous statement that 
its main object is to screw the last ounce out of the 





worker, whereas the honest employer who makes 
use of it is anxious to arrive at the ideal condition 
for obtaining a fair day’s output with a minimum of 
fatigue. 

It is probable that Taylor was the first to develop 
the subject scientifically, and his work was con- 
tinued, but viewed from a different angle, by Mr. and 
Mrs. Gilbreth, who were specially suited for such a 
study, as his engineering training coupled with hers 
as a psychologist fitted them exceptionally well to 
undertake work involving an understanding of the 
human factor coupled with a knowledge of machine 
tools and equipment. They determined to develop 
certain subdivisions which appeared to be common to 
all kinds of work, and, finally, eighteen elementary 
subdivisions of a cycle of motions were fixed. To 
show what they had in mind, it might be well to 
mention some of them. The first six events were 
search, find, select, grasp, transport loaded, and 
position. For these some term was necessary, and 
the word “ therblig ’’ was coined (this being roughly 
‘“‘Gilbreth ’’ spelt backwards), and students of 
motion study soon become conversant with the 
therblig “ search ’’ and the other seventeen therbligs. 

The whole subject is discussed very thoroughly, 
beginning with its history, the extent to which it may 
be profitably applied, followed by a description of 
process charts. The great value of motion pictures is 
stressed, while useful hints are given as to the manner 
in which films may be prepared and used. The use of 
the therbligs is given considerable attention, and the 
human side is not neglected, as the author rightly 
appreciates the way in which motion economy may be 
attained, not only in the use of the human body, but 
also in relation to the positioning of work and the 
design of tools and equipment. The value of 
standardisation as an asset to production has been 
freely discussed, but the fact that in itself may be 
found a means of reducing unnecessary movements 
has not been so widely appreciated. After the estab- 
lishment of general principles, the author very clearly 
shows how time and motion studies are made and 
standards determined. From this point he treats the 
subject more specifically, and explains his methods 
for arriving at standards for milling, gear hobbing, 
the soldering of cans, and for die and tool work, 
treating each in a detached manner, so that when 
they have been thoroughly understood it should be 
an easy matter to devise similar means for any other 
engineering operation. A chapter is devoted to the 
training of the operator, and a number of typical 
examples are taken, and suitable instruction sheets 
are illustrated. 

When this interesting book has been read and 
understood a very useful exercise may be found in 
tackling the problems suggested. If further study is 
desired, the bibliography of upwards of eighty works, 
which has been compiled, can be profitably consulted. 

The first impression gained after a perusal of this 
book is that there is a field for time and motion study 
in every industrial activity, with a very laudable 
object as a background, that of obtaining the maxi- 
mum amount of productive effort with a minimum of 
fatigue. When it is realised that in so simple an opera- 
tion as the folding of sheets of paper, a careful study 
was able to effect a saving of time of over 40 per 
cent., it will readily be conceded that scientific time 
and motion studies are abundantly justified. 

We are inclined to agree with the author that 
motion study is “‘as valuable, if not more so, to the 
manager than the use of time study for rate setting,” 
and that it is the “most accurate system known 
for measuring labour accomplishment.” Certainly 
managers will do well to consider carefully the many 
applications to which the cinematograph may be put, 
especially when a clock recording seconds and frac- 
tions is always kept in the picture. This will greatly 
facilitate the construction of simultaneous motion- 
cycle charts—frequently spoken of as “ simo charts ”’ 
—which depict the actual state of affairs, and can be 
used as the basis from which to evolve improvements, 
or, in the language of the author, ‘‘ the simo chart 
aids one in grasping a picture of the complete cycle 
in all its details, and assists in working out better 
combinations of the most desirable therbligs.”’ 

The reader will find much food for thought in a 
quiet perusal of a number of instances of increased 
output which has been reached by paying careful 
attention to each movement of the operator. In the 
simple operation met with in most engineering works, 
that of bolt and washer assembly, by a judicious 
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arrangement of bins and chute in relation to the 
operator, and so placed that both hands are equally 
employed, a 53 per cent. increase in output was 
obtained, without in any way expecting the employee 


to make an increased exertion. The number of 


analogous motion studies must be legion. 

The one drawback we foresee to a thorough applica- 
tion to an engineering works of the principles advo- 
cated lies in the attitude of the British workman, 
who normally has a rooted objection even to the use 
of a stop watch in the works. We feel that the 
author is perhaps unduly optimistic in the way in 
which he brushes aside all objections, with the quict 
assurance that the co-operation of the worker ‘ is 
seldom difficult to obtain.’ It is fully agreed that an 
explanation of just what is going to be done should be 
made to operators, supervisors, and all concerned, 
and that it should be emphasised that motion study 
makes no attempt to force a worker to move faster, 
but rather aims at determining the shortest and easiest 
way of performing a task. Even so, the attitude to 
be encountered is normally suspicious, if not actually 
hostile, and Dr. Barnes is fortunate if he finds ready 
acquiescence in the average works in the United 
States. We should like his opinion as to the reaction 
of trade unions to his schemes. 

Certainly this book is provocative, and deserves 
the careful perusal of the industrialist and the 
engimeer. 


The Economics of Rail Transport in Great Britain. 
Volume II, Rates and Service. By C. BE. R. Suer- 
RINGTON, M.A. London: Edward Arnold and Co. 
1937. Second edition. Price 12s. 6d. net. 


THE first edition of this very useful book was pub- 
lished in 1928, and the author, as he points out in the 
preface to the second edition, has limited his revisions 
to the replacement of unimportant and out-of-date 
sections by up-to-date figures and references to the 
more outstanding events of the intervening years. 
Portions of the chapters dealing with electric traction 
and road competition have been rewritten to embody 
the latest particulars and developments, and addi- 
tional sections include the arrangements made by the 
railways for setting up pools covering competitive 
traffic, and the change in the theory of railway rates 
created by the inauguration of agreed charges legalised 
by the Act of 1933. There have been added a folding 
plate showing the track lay-out at Whitemoor 
Marshalling Yards, three folding plates showing the 
organisation charts of the L.N.E:R., S.R., and 
L.M.S.R., and three appendices dealing with traffic 
carried at exceptional rates and fares and at agreed 
charges, railway freight rebates schemes, and asso- 
ciated omnibus companies. The changes in the text 
have been carried out in a dexterous manner, so that 
the number of pages has not been increased, and ali 
the information has been brought up to date. It is a 
pity, though, that the author did not take the oppor- 
tunity to revise his description of the action of the 
track circuit, as one could form an idea contrary to 
what actually happens. The description says that 
the track circuit, “‘ by which a train by means of an 
electric current passing through the rails can actuate 
an electro-magnet, which in turn permits the signals 
to be lowered for another train movement.” In 
practice, of course, the electric current is flowing 
through the rails to form a closed circuit, and when a 
train enters upon it the wheels and axles short circuit 
the current, which causes the electro-magnet, or. 
more correctly, the track relay, to become de-ener- 
gised, so that until the track circuit is unoccupied 
again the signals cannot be operated for another train 
movement. 

Before dealing with the book in general, it is 
interesting to compare the first and second editions 
as to any changed conditions noticed through the 
statistical information presented. Mr. Sherrington, 
as Secretary of the Railway Research Service, has 
unrivalled facilities for obtaining these particulars, 
and one has the satisfaction of knowing that any 
figures quoted are authentic. It is therefore possible 
to see how the railways have fared in the intervening 
period of nine years, and whether the longer period 
since the amalgamations has resulted in any marked 
changes. It is stated that in 1926 only 50 per cent. 
of the total passengers carried paid the standard fare, 
but in 1935 only 7-16 per cent. of the total passengers 
paid it. The reduced fares resulted in an average 
revenue per passenger mile of 0-8d. in 1926, which in 
1934 had become reduced to 0- 67d. (and to 0- 612d. in 
1936), and in both cases the average distance of the 
passenger journey was 10 miles. In 1926 the revenue 
obtained from goods conveyed under the title of 
passenger train traffic was about £15,250,000, or 
almost one-sixth of the total passenger train receipts ; 
and in 1935 the amount was about £16,000,000, repre- 
senting nearly a quarter of the total passenger train 
receipts. Since the beginning of 1934 the whole 
parcels traffic has been subject to one general pool, 
but the receipts have fallen due to the lower scales 
charged, a policy forced upon the railways by lower 
parcels charges made by the Post Office. The British 
railways have long paid considerable attention to the 


during 1926 they conveyed about 250 million gallons 
of milk, with an average receipt of about 1-45d. per 
gallon, but in 1935 the quantity carried was reduced 


of about 1-3d. per gallon. Strong competition for 
this traffic is experienced from road-carrying interests 
and for short hauls they appear to have made serious 
inroads into the railway traffic. From particulars 
given it would seem that in 1936 there were 70,678 
covered and 100,489 open wagons, owned by the four 
main line companies, fewer than in 1926. In Sep- 
tember, 1927, for the whole of the country, the wagon 
miles totalled nearly 425 million, whereas for a recent 
month they totalled nearly 380 million. How these 
selected months compared with the average for the 
whole year is not stated. 

As the author points out, the British railway rate 
structure is probably, in conjunction with the United 
States, the most complicated of its kind, and the 
system has been evolved upon no real scientific 
principles. Competition from other carrying agencies, 
competition between the railways themselves before 
amalgamations, and the effects of Government 
legislation have all tended to reduce the revenues the 
railways should be receiving to-day. The increasing 
use of statistical information now being compiled 
by the railways enables trained observers to study 
the efficiency of each system, but it is not easy to 
compare one railway system with another, as the 
conditions may be entirely dissimilar. It is, however, 
only by the use of such statistics that a railway com- 
pany can arrive at the efficiency of its operation, and 
the author offers some criticisms of the statistical 
returns contained in the railway companies’ annual 
reports which merit the attention of those responsible. 
He repeats a strong plea for the adoption of the gross 
ton-mile unit, and considers the present methods of 
computing the loads of freight trains unscientific, due 
to the lack of a suitable label showing the weight of 
the freight in the wagons. However useful statistics 
may be for determining the operating efficiency—and 
they cannot be looked upon as infallible unless the 
whole of the conditions are known—the real purpose 
of a railway is to get enough traffic to earn some 
money for its shareholders. 

Railways still continue to be a vital necessity for a 
nation’s internal progress, and the British railway 
companies have never failed to increase their capital 
in the endeavour to provide efficient transportation, 
although there have been times when the expenditure 
has not been justified by later events. From the day 
railways were first projected, the main reason why 
ordinary people put their savings into railway invest- 
ments was to obtain an adequate return on their 
money. Service to the State is a high moral quality, 
but the result from a financial point of view may be 
very unsatisfactory. This appears to be the position 
of the British railways at the present time. In the 
chapter on British Railway Finance the author 
states :—‘‘ Account No. 9, the Proposed Appro- 
priation of Net Income, is one which naturally 
engrosses the close attention of the shareholders, 
but its interest is not great to the student of railway 
economics,’ and, he might have added, the share- 
holders of ordinary stock have received little satis- 
faction for all their close attention during recent 
years. Between 1926 and 1935 the four main com- 
panies increased their total capital expended by nearly 
£43 million, and the following table is given showing 
the average rates of interest or dividend paid per 
cent. of receipts from capital invested for three 
selected years : 

1913. 1925. 1935. 


Southern Railway... .. 4-07 4-35 ... 3-78 
Great Western Railway... 4:43 ... 4°62 ... 3-70 
London, Midland and Scottish 

Dear ere 4-32 ... 3-00 
London and North-Eastern 

FRGARS sis wee!) wed ss AOR. 6-..,.9-62 


The year 1913 was a very good one for railway 
revenue, but 1925 was a lean one, when the railways 
had to draw about £7 million from their reserves to 
pay dividends. During recent years a considerable 
portion of the capital, in ordinary stock, has received 
little or no remuneration, and this is reflected in the 
market quotations. This unfortunate position is not 
confined to British railways, but has been world- 
wide, and with the increase of trade, the increased 
rates recently approved, and the operating improve- 
ments introduced during the past years, it is to be 
hoped that the railways will begin to show increased 
profits. 

A study of the book before us will give the reader 
a clear and concise explanation of the difficulties 
confronting the railway companies and the steps 
taken to overcome them. Practically all phases of 
railway operation receive attention, and the author has 
not refrained from criticising some of the weaknesses. 
Reading between the lines one realises that the railway 
business developed under conditions that could not 
lead to efficiency, and that the present-day companies 
are still saddled with a number of inherited weak- 
nesses from the old constituent companies. The 
amalgamations enabled some of the unremunerative 
capital to be written down, but certain of their 
physical properties needed heavy expenditure to 
obtain anything like efficiency. Readers of railway 
affairs are aware of the economies effected during 
recent years—implying that former methods were 
wasteful, but naturally there are limits in this direc- 
tion. It will be seen that there are variations in the 
arrangements adopted by the railway companies for 
their internal organisations and methods of traftio 
control and operation, but it is not possible to say 





all the companies. Their chief officers have frequent 
opportunities for discussing these matters amongst 
themselves, and it must be assumed that they are 
reasonably satisfied with the methods prevailing on 
their own lines. Nevertheless, it would appear that 
the railways are passing through a transition stage, 
and a book of this nature should be welcomed, not 
only by railwaymen, but the general public who use 
the railways. 


SHORT NOTICES. 

Design and Cost Estimating of all Types of Merchant and 
Passenger Ships. Fourth edition. By Alexander Kari, 
M.Se. London: Technical Press, Ltd., 5, Ave Maria-lane, 
E.C.4. Price 42s. net.—In the fourth edition of this book 
practically the whole of the original work has been 
rewritten and considerably extended. It covers the whole 
problem of ship design, not only from the builder’s point 
of view, but also from that of the owner and operator, and 
is divided into four main parts. The first part deals with 
the design of merchant ships and includes chapters on the 
determination of various dimensions; arrangement for 
cargo, passengers, oil carrying, &c.; and regulations. In 
the second section weight and cost estimating and pre- 
liminary calculations are considered. The resistance of 
ships, their propellers and analyses of their service per- 
formances are dealt with in the third part, and the volume 
concludes with a section on passenger ships, giving pre- 
liminary general arrangements of small and moderate 
size passenger-cargo ships, cross-channel boats, inter- 
mediate passenger-cargo and intermediate passenger 
liners. The final chapter of this section contains special 
notes on wood, outfit, equipment, and auxiliary service in 
passenger ships. 

British Locomotive Types. London: Railway Publishing 
Company, Ltd., 33, Tothill-street, S.W.1. Price 5s. net.— 
This is a collection of locomotive diagram drawings which 
was published during a period of some months in the 
Railway Gazette. It is divided into four sections, each of 
which deals with the engines of one of the main line 
railway companies. In addition to providing a good 
general idea of the outward appearance of each loco- 
motive, the drawings give the leading particulars and the 
class name or number of each type of engine. The book 
will prove a useful addition to the library of all students 
of the locomotive. When it is reprinted, as undoubtedly 
it will be, we would suggest that the numbers of the 
engines in the various classes and the date of the intro- 
duction of the class should be given. 


The Taxation of Profits. By J. W. Scobell Armstrong, 
Barrister-at-Law. London: Virtue and Co., Ltd. 1937. 
Price 7s. 6d.—The author of this timely book interprets 
very clearly for the benefit of the lay mind the principles 
established by case law for the ascertainments of profits, 
and gives the reader a clear understanding of the legal 
phraseology of statutes, enabling anyone of average 
intelligence to answer for himself that tiresome question— 
‘Have I to pay, and, if so, how much?” The problem 
quoted is the author’s, and in his prefatory note he states 
that he has endeavoured to provide a fixed and reliable 
guide by which to answer it. He has succeeded admirably. 
The inclusion of a few worked examples of the National 
Defence Contribution would have been a useful feature. 
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Stresses in a Mine Winding Rope 


During 


By DAY 


SUMMARY. 


METHOD is shown of calculating stress 
‘i from a cinematograph record of the motion of a 
vinding drum during braking. For a_ particular 
rope the maximum dynamic stress is shown to be 
1-93 times the maximum statie stress, which is not 
an alarming proportion. 

In the ‘“ Proceedings’’ of the 
Mechanical Engineers, 1932, Volume 
Smith consider the rope stresses 
following conditions : 


rope 


Institution of 
123, Perry and 
caused by the 


A. Instantaneous braking (20ft.-see.* suddenly 
applied). 

B. Ordinary braking 
applied in 0-1 second). 


(20ft.-see.-? uniformly 


Retarded braking (20ft.-sec.? uniformly 
applied in 0-5 second). 
D. Perfect deceleration governing (LOft.-see.? 


uniformly applied in 0-05 second). 
Imperfect deceleration governing (20ft.-sec.—* 
uniformly applied in 9-1 second, deceleration 


EDR. 


Braking. 


ALY 

BEAN, M.A. 

Case A.—-Drum retardation a sine function of the 
time. Maximum stretch, additional to static 


stretch, due to impressed first harmonic, no 


initial free vibration being present.. 4-74 feet 
Maximum ditto, with initial free v ibration 5-28 feet 
Case Drum retardation a straight line 

function of the time. Maximuzn stretch, addi- 

tional to static stretch, due to impressed force 

no free vibration being present : 3-72 feet 
Maximum ditto, with initial free vibration 4-93 feet 


From the above it is seen that the maximum rope 
stretch is 1-93 times the static stretch, and since 
stress is proportional to stretch, the factor of safety 
is reduced in this ratio. 

HiGHER HARMONICS. 

If the frequency of the impressed harmonic is 
altered somewhat so as to be exactly one-fifth of the 
natural frequency of the system, the effect of the 
fifth harmonic of the impressed force, of the largest 
amplitude that can be obtained by analysis of the 
drum deceleration/time graph, is found to be 
negligible in the short time during which braking lasts. 


CALCULATIONS. 





then held constant for 0-1 second, and then reduced The symbols used are : 
Symbol Meaning. Unit. Dimensions. | Numerical 
| | value. 
A. BLOG. HSK He alt. -emplitudes of ‘vibration . Eo eas ee en ae L 
a Cross sectional area of steel in rope .| Square foot. L? 1-45 x 10-# 
I Apparent Young’s modulus for rope (not for steel) Poundals per square foot..| ML T-2 7-0 101 
| Natural frequency of vibration. ral ite ...| Cyele per second T-' 0-409 
y Gravitation constant ...| Foot-seeond— .. I. T-? 32-2 
IX Half-amplitude of free ibration | Foot , lL. 1-25 
L. Length of rope uP ; i Foot..... ... ‘ I. 4,700 
l Statice stretch of rope . .| Foot . | L 5-70 
M, Mass of loaded skip... .| Pound ie : M 21,680 
M. Mass of loaded skip plus half mass of rope ‘ ..| Pound M 38,130 
M, Mass of loaded skip plus one-third mass of rope | Pound M 32,647 
M, Mass of loaded skip plus mass of rope ; Pound M 54,580 
mi 22x frequency of impressed harmonic Second! T- 0-628 
m, 2 2 frequency of impressed harmonic of low frequency; Second— T-! : ns 
M Period of an impressed harmonic of low frequency. | Second... . T Large 
P | Hali-amplitude of impressed harmonic of low fre que ne “| Foot ... L 0-955n 
PP; 2 2x frequency of free vibration ee ae iS Second ... T-" 2-57 
q | Half-amplitude of harmonic accele ration. | Foot-seeond ? .. L, T-* 25-1 
1 Half- en of harmonic acceleration of low freque ney| Foot-second-* L T-* 1-60n 
t | Time ; perv aes ..| Second... . T 
“ | Mass of rope per unit length .. se Pound per foot ML 7 
Vibration displacement of skip ‘relative to Position of! 
static stretch 7 or) Sapa 650%. be an L 
a Peak value of brake drum ‘retardation -| Foot-see sond- 2 f L T-? 15 
2%) Instantaneous value cf harmonic accele ration of low 
frequency... . bdo wd WucIets, ses pel OCCU ‘ L, T-* 
0 | Angle,varying ‘with time .| Radian... ... : 0 
in 0-u5 second to 1Oft.-sec.—*, thereafter remaining; In ordinary engineering units the principal given 
constant). quantities are: A rope 2in. diameter, 4700ft. long, 


Through the courtesy of the Sub Nigel, Ltd., a 
gold mining company on the Witwatersrand, cinema- 
tograph records of the motion of a winding drum 
on its mine during braking were examined, and the 
deceleration at the drum was found to be widely 
different from any of the above conditions. The 
deceleration/time graphs were somewhat wavy 
curves passing through the origin of co-ordinates 
and reaching a maximum deceleration of L5ft.-sec.—? 
in 2-5 seconds. The method of the present analysis 
is to regard the deceleration for the first 2-5 seconds 
of braking time : 

(a) As a sine function of the time, the first 
crest of the sine wave being reached at the point 
(t=2-5 seconds, deceleration = 15ft.-sec.—*). 

(6) As a straight line function of the time. 
Multiplying the deceleration at the drum at any 

instant by the effective mass retarded gives the 
force impressed by the drum on the rope at that 
instant. This force is then considered as a forced 
harmonic applied to the elastic system comprising 
the paid-out rope and the skip, for a time of 2-5 
seconds only ; this system has one degree of freedom. 

Two sets of initial conditions are taken into 
account, the first being when the skip is descending 
smoothly without free vibration in a vertical plane, 
and the second being when the brakes are applied 
soon after a period of maximum downward accelera- 
tion - the skip, the maximum being taken as 
5ft.- 2. 

“ie this second case the system will have an initial 
free vibration when the forced harmonic is applied. 
It is well known that the resultant compound vibra- 
tion varies with the relative phases of the free and 
the forced vibrations at the commencement of the 
foreed harmonic; hence, the phase at starting is 
taken into aecount in order to find the greatest 
possible amplitude of vibration that can occur. 
Only the unwinding rope is considered, as stresses 
are lower in the ascending rope. 


The following numerical values for the stretch 
of the rope at this mine were obtained : 
Maximum static stretch (from observation) ... 5-70 feet 


Maximum stretch, additional to static stretch, 


weighing 7 lb. per foot, apparent Young’s modulus 
15-1 10° lb. wt. per square inch, with a skip weigh- 
ing 21,680 lb. fully loaded. 


ASSUMPTIONS. 


Throughout these calculations friction and other 
causes of damping are neglected. Inertia of the 
headgear sheave, and friction at the sheave, are 
also neglected. Effects of the change of the length 
of rope paid out during braking are not taken into 
account. All calculations are for the rope when 
fully paid out. It is assumed that in calculating 
vibration the system may be regarded as a massless 
rope, with one-third of the actual mass of the rope 
added to the skip. 

To Find the Natural Frequency of the System. 
The equivalent load causing static stretch in the 
rope : 


= M, g poundals. 
The extension of the rope due to static load : 
mae’ —1(=5-70ft. numerically). 
Hence, Ea M,g L which is known numerically. 


The equivalent mass vibrated is M;. 
Hence, as is shown in most text-books on dynamics, 
the natural frequency of vibration of the system is : 








/Ea 
Py. AN LM, 
he 
-=()-409 vibrations per second, 
and 
p=2-57 second—. 
Case A: Impressed Force a Sine Function of the 


Time.—The impressed force reaches its maximum 
in 2-5 seconds ; hence the frequency 


(0-1 vibrations per second, and 


m= 0-628 second}, 





due to initial free vibration ... . ray 


The peak value of the impressed (sine-law) force 


(peak acceleration) x (total mass accelerated) 
a M, poundals. 
The effective mass vibrated is M,, hence the effective 


impressed peak acceleration of the skip is 


is 


x M, 
cy 
M, 
and numerically, q= 25> Ift.-sec~*. 


The equation for the resulting motion is . 


a he " 
ap pPer=—qsinmt, 
the solution of this being 
= 
«=A cos pt-}+-Bsin p t+ —, q —~singet. . (1) 
p?—m? 


When there is no Initial Free Vibration : 


dx 
and - 0. 


at t=—0, x=0, 
dt 
qm 
) 
Hence A=0 and B= _£ : 
p? —m? 
and the solution becomes 
q hae m, 
x - ,(sinawet simnpe 
p- we ) / 


or numerically, 

x—4:04 (sin 0-628 t 0-244 sin 2-57 0). 
Plotting this result from t=0 to t=2-5 
we find that the maximum value is : 

v=4-74ft. at time t= 2-0 seconds. 
This represents the maximum stretch, additional 
to the static stretch, which occurs with these 
conditions. 
When initial free vibration is present, let it be of 
the form 
a—Geos pt+- + H*=K? 
To find the maximum amplitude K of the free vibra- 
tion, consider that the skip is descending with an 
acceleration, and that this acceleration is suddenly 
stopped. To cause this acceleration, an upward 
force on the system is needed, which shortens the 
stretch in the rope in the proportion of x to q, 7.e., by 


seconds, 


H sin p ¢, where G? constant. 


=f feet. 
g 


Hence the potential energy stored is 


at (x M,) foot poundals. 


into a simple harmonic motion, 


This energy passes 
vibrated being M,, and the 


the effective mass 


frequency being? 

Now the energy stored in the S.H.M. is 2 7? M, K? f?. ‘ 
Hence, the amplitude K is found; numerically, 
K=1-25ft. By considering conditions at ¢t=0, 
we obtain values for A and B in equation (1) in terms 
of G and H, and the equation of motion becomes } 


qm 
) Gq 
z=G cos pt H—- Ee sin pt f , Sin mt 
} p*—m? p?—m* 


or numerically, .c 
3 cos 2-57 t+(H 4-04 sin 0-628 ¢. 
To find the maximum value of x within the range 
t=0 to t=2-5 seconds, the most convenient way is 
to select eight values of G and H to give eight equally 
spaced phase angles between the free and the forced 
vibrations when t=(), and to plot the eight equations 
thus obtained. 
We select the corresponding pairs of values 


0-099) sin 2-57 t4 








. ~ 1°25 1-25 
C= 1-26 eh scl 
v2 v2 
-D25 -25 
fer SS pee ae: 
V2 4 2 
-35 -95 
G rel. ——. | 
V2 ry2 
*95 5 H 
Bac Mir. ee 
-4/2 /2 
From the graph of the eight equations we find { 


that the highest value of z occurs in the first of the 
eight, when «= 65- 28ft. at time 2-4 seconds. 

Case B : Drum Retardation a Straight Line Function 
of the Time.—We approach this case by assuming 
that the straight line graph is indistinguishable from 
the first part of a sine curve of very large amplitude 
and period, which passes through the point (t=2-5 
seconds, retardation =15ft.-sec.-?). Suppose this 
wave has a period of » seconds, where n is large ; 
we then find the amplitude P. 


: . Tt n 
The wave is x,-=P sin 0, where 6= 5 when ¢ = secs. 
= | Gat: <A Fe 
Now, at t=2-5 seconds, 15=P sin = a 


Hence P=0-955 n ft.-sec.~? 
When no initial free vibration is present the equa- 





: ra : Mm, . 
tion of motion is x ee ~~ (sin m, t—-—'sin p, t) 
Py —™ Pr 
where p,= 2-57 second-}, 
6-2 ue 
m,== —— second, 
n 
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PM 
aud q= = 

Hence numerically, 

a-= 1-62 t— 0-592 sin 2:57 ¢. 

Plotting this from t= to t=2-5 seconds, we find 
the maximum value of x is 3-72ft. when t--2-5 
seconds. 

When initial free vibration is present, let it be, as 
before, of the form 


1-60 n ft.-sec.~?. 


x—G cos p t+-H sin pt. 

Then substituting values for p,, m,, and q, for p, m, 
and g in equation (1), the equation of motion becomes 
x=G cos 2-57 t-+-(H— 0-59) sin 2-57 ¢-+-1-52 t. 
Then by plotting graphs for eight pairs of values for 
G and H, as before, we find the maximum value of 

x is 4:93ft. when t= 2-2 seconds. 

After the time t= 2-5 seconds, when the maximum 
deceleration of the skip is reached, the stretch in the 
rope can in no case exceed the maximum stretch 
calculated above ; hence the maximum stress in the 
rope is known. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
STEAM JET OPERATED EJECTORS. 

Sin, —Mr. Dowson’s article on “ Single-Stage Steam 
Jet Operated Ejectors,” in your issues of December 10th 
and 17th, emphasises the inadequacy of any conventional 
theoretical treatment for a complete solution of this 
problem. It may be regretted, however, that he did not 
supply fuller details of his experimental results. 

* As regards the nozzle position axially, ...no theory 
at present seems possible,” This is the only reference 
Mr. Dowson makes to what is an important aspect of the 


——=- -- = —— —— 


rSq. in. Ab 


Lb. p 














action of this apparatus. Lt is known that the optimum 
relative nozzle diffuser position varies with the conditions 
of working, and in practice this is generally obtained on 
test for individual cases. In Fig. 1] (page 680) Mr. Dowson 
gives a series of curves relating vacuum and “ suction 
duty " (vapour). Perhaps he will state whether for any 
ratio w/A; the vacua given apply for optimum nozzle 
setting for each suction duty, &c., or for a constant setting. 
Also whether A; was varied throughout. 

The form in which these curves are plotted is, as Mr. 
Dowson points out, liable to be misleading, but it may be 
of interest to refer here to some results obtained by the 
present writer, plotted in a similar manner and using Mr. 
Dowson’s notation. These are shown in Fig. | herewith. 
The “ entrained ” fluid was air and two forms, A and B 
(Fig. 2), of convergent diffuser “* inlet’ were used, with 
the same throat diameter. (The throat area was nine 
tunes the nozzle throat area ; possibly on the small side 
for at least some of the tests.) Values are plotted for 
w/A;=680 and =706, and are for the optimum nozzle 
settings in each case. Above the latter value for A and 
the former for B, no improvement in vacuum was obtained, 
thus confirming Mr. Dowson’s suggested figure of 700 for 
w/A;. With a constant nozzle setting for diffuser A and 
w/A,= 706, the points indicated by small crosses were 
obtained, and these show fair agreement with Mr. Dowson’s 
curve for this ratio—reproduced at C, Fig. 1. An inter- 
esting fact emerging is the improved performance of the 
‘** rounded entrance * diffuser B. Compared with A, for 
a given suction duty, a higher vacuum is obtainable with 
lower steam consumption. 





| 





Returning to the question of axial nozzle position, Mr. 
Dowson in his treatment takes no account of the “ wave 
form ” of the jet. It has been suggested by Watson! and 
Sim* that this has an important influence on the action. 
The present writer has obtained marked confirmation of 
this by applying an approximate calculation for the wave 
length of the jet to some of his experimental results. A 
brief reference to this work may be of interest here, as 
the influence of the wave form on the performance curves 
is thereby clearly indicated. 

The curves in Fig. 3 show the effect of axial nozzle 
position on the vacuum obtained for various ratios Q/w’. 
and diffuser form A. It will be seen that these exhibit 
marked peaks. Also indicated on the curves (by small 
circles) are the results of the approximate calculation 
for 1, 14 and 2 wave lengths (A). The agreement with 
experiment is obvious. It is also seen that for Q/w=about 
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1/20, a nozzle position of one wave length from commence- 
ment of the parallel part of the diffuser throat gives the 
optimum vacuum, while for higher ratios of Q/w 14 wave 
lengths give maximum values. Secondary peaks are 
formed, in the lower curves, at two wave lengths. These 
** secondary * peaks become more prominent as suction 
duty is increased. In the case of the rounded entrance 
diffuser B, the commencement of parallel throat is not 
easily determined accurately. If the virtual commence- 
ment be taken as about midway between points a and 6, 
Fig. 4, a similar agreement is indicated for the curves 
obtained with this diffuser. 

The conditions obtaining in a high velocity steam jet 
at exit from a convergent nozzle, while ** entraining ”’ air, 
must be very complex, and no strictly accurate theoretical 
treatment seems possible. To this extent Mr. Dowson’s 
statement is probably justified. It is hoped, however, 
that the foregoing may show that at least an approximate 
theory may be applied to the predetermination of the 
‘* nozzle position axially.” 

The results quoted in this present note form part of 
some experiments carried out by the writer in the engineer- 
ing laboratories at Glasgow University. 

Glasgow, December 24th. J. Epegar Krown. 


Sir,-l was greatly interested in the articles by Mr. 
Robert Dowson, under the heading of ‘‘ Performance of 
Single-stage Steam Jet Operated Ejectors,” and would 
like to comment on the paragraph just below the table 
in the second column on page 681 in your issue of 
December 17th. 

The unknown engineer to whom Kneass refers was, | 
believe, my grandfather, Mr. James Gresham, the founder 
of our firm, who was with Messrs. Sharpe, Stewart and Co., 
then of Manchester, at the time, and was entrusted by 
them with the experiments on one of the first Giffard 
injectors sent over to this country. I have always under- 
stood that at least two other firms were sent injectors, 
but failed to get them to work, as they were incorrectly 
coupled up, there being no instructions as to how this 
should be done supplied with the instruments. My grand- 
father, however, managed it successfully, and Messrs. 
Sharpe, Stewart and Co. decided to take up the manu- 
facture of Giffard injectors in this country. 

Manchester, December 28th. J. N. GresHam. 








Buitpinc Big Brineres.—Two lectures for young 
persons will be given by Professor C. E. Inglis, at the 
Institution of Electrical Engineers, Savoy-place, Victoria 
Embankment, W.C.2, on Friday, January 7th, and 
Monday, January 10th, 1938, at 3 p.m., on “ Building Big 
Bridges.”’ They are primarily intended for those between 
the ages of fifteen and twenty years, and have been 
arranged by the Engineering Public Relations Committee. 
Application for tickets, which are free, should be made to 
the Public Relations Officer, Engineering Public Relations 
Committee, 1-7, Great George-street, Westminster, S.W.1. 





1 Watson, F. R. B., 1933. ‘‘ Proc.,”? I. Mech. E., Vol. 124, 


p. 231 et seg. 
? Sim, J., paper on “ Condensers,’ to London Technical 


Group, Feby., 1936. 





Great Lakes Turbine Steamers. 


AN innovation in American steamer practice on 
the Great Lakes is the introduction of four large ore 
boats having high-pressure geared turbine drive instead 
of the almost universal medium-pressure reciprocating 
engines. They are 612ft. long, 600ft. between per- 
pendiculars, 60ft. beam, and 32ft. deep, with a loaded 
draught of 20ft.; displacement, 17,000 tons. A compound 
turbine is flexibly coupled to double-reduction gear, 
giving 2000 S.H.P. at 90 revolutions, or 2300 H.P. at 
99 revolutions ; boiler pressure, 375 Ib. at. 725 deg. Fah. 
The high and low-pressure turbines are in separate 
casings, with the. reversing turbine in the forward end of 
the low-pressure casing. The casing is bolted to the gear 
reduction casing, but the forward end of the turbine casing 
is free to move with temperature changes. For 90 revolu- 
tions of the screw at 2000 H.P., the high-pressure turbine 
makes 5965, and the low-pressure 5005, while the inter- 
mediate reduction gear makes 805 revolutions. Two of 
the steamers have Babcock and Wilcox cross-drum 
boilers with horizontal water tubes. The others have 
Foster-Wheeler vertical water-tube boilers. The former 
have 1682 square feet of heating surface, 722 of super- 
heating surface, and carry 450 1b. pressure at 750 deg. 
Fah. With 3in. tubes over the furnace, 2in. tubes below 
the superheater, and 1jin. tubes in the upper banks, there 
is a saving in weight and cubical space as compared with 
boilers having all 4in. tubes. The Foster-Wheeler boilers 
are of the two-drum type, with 42in. steam drum. Tubes 
nearest the furnace are 2in. in diameter; all others 
l}in. Coal bunkers are between the engine-room—at the 
extreme stern—and boiler-room, with gravity feed by 
spouts to a belt conveyor which feeds the hoppers of the 
mechanical stokers. It is estimated that with these 
new turbine steamers, the coal consumption will be 
0-86 lb. per shaft horse-power, as compared with 1-67 lb. 
for the older ships having direct-drive reciprocating 
engines, or approximately 50 per cent. of the engine 
equipment now in general use on freight steamers on the 
Great Lakes. Electric drive is used for engine-room 
auxiliaries, deck machinery, and windlass, except that 
steam is used for the stand-by auxiliaries. 








A Visual Flow Indicator. 


A NEW type of flow indicator for pipe lines, made with 
an exposed illuminated disc which revolves when the flow 
is active, has been placed on the market by ‘“ Monitor” 
Patent Safety Devices, Ltd., of King’s-road, Wallsend-on- 
Tyne. It has been designed primarily for the flow indica- 
tion of lubricating oil in individual pipes leading to turbine 
bearings or individual lubricating oil pipes in oil engine 
installations incorporating forced lubrication. The accom- 
panying drawing shows one of the new devices. The 
device is operated by an internal paddle or impeller 
wheel, on the same shaft as the revolving disc, which is 
rotated by the flow of liquid passing through a special 
nozzle on the inlet side. 

A certain effort is required to revolve the spindle, and 
the rotation of the disc is a definite proof that the oil is 
flowing. When the pump suction runs dry the pumping of 
air through the pipe system is insufficient to turn the 
spindle. The rotation ceases before the flow of oil actually 
stops, as a small flow can pass the paddle without rotating 
it. In the design of the indicator the maximum fiow 
which would pass through a pipe line with a given loss of 
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VISUAL FLOW INDICATOR 


head had to be taken into consideration. As it is only 
required to show that liquid is actually passing, all that is 
required is that the dise should revolve at a reasonable 
speed insufficient to merge the marks on it into a common 
blur. 

Two methods have been adopted to keep the revolutions 
low, while allowing the required volume of liquid to pass. 
The first arrangement is a by-pass, the opening of the 
valve of which allows sufficient liquid to pass with the 
minimum loss of pressure. Without the by-pass the 
pressure may rise abnormally at the inlet side when the 
pump is speeded up. 

In the second method the indicator is provided with 
an adjustable nozzle, so that the size of the jet can be 
increased or decreased as desired. Nozzles of fixed 
diameters can be inserted to fulfil any predetermined 
condition. When required, electrical contacts may 
fitted and the revolutions of the disc indicated any distance 
away by the flickering of a lamp. An alarum can also be 
fitted to give warning in the event of the dise ceasing to 
revolve. For inspection the whole fitting is easily dis 
mantled by the removal of the four cover studs. 
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Pulverised Fuel Firing Equipment. 


We illustrate in the accompanying engravings a new 
form of equipment for firing metallurgical, process, and 
steam boiler furnaces with pulverised fuel. Of a portable 
nature, it combines the equipment necessary for handling 
pulverised fuel and the arrangements for its firing. This 
plant has been recently placed on the market by T. 
Toward and Co. (1932), Ltd., of Newcastle-on-Tyne. 

The firm states that there are many applications in 
metallurgy wherein coal firing is helpful in the production 
of melts of correct analysis, and that the protection of 
certain metals during annealing and reheating is also 
greatly simplified by the ease of control of the atmo- 











pel : 





FiG. 1—PULVERISED FUEL FIRING EQUIPMENT 


sphere in furnaces heated by coal in its pulverised form. 
However, the company points out that the capital 
outlay on pulverisers is warranted only in the case of 
very large consumers of fuel, since pulverised coal of 
guaranteed analysis and fineness can now be economically 
obtained from one or other of the central pulverising 
plants distributed throughout the country. These 
plants deliver the fuel in bulk in rail or road tank cars, 
or in bags similar to cement bags, and consumers are 
now served as conveniently as those drawing supplies of 
liquid fuel. 

The essential features of the equipment for handling 
and burning such fuel as has been referred to above 




































































upper stop F and an abutment G, which are so arranged 
that, under the action of the force of gravity, the hopper 
can pivot on its trunnion bearings until it comes to rest 
when the upper stop F engages with another abutment 
H mounted on the frame of the plant. As the lever D 
is moved upwards by the excentric rod the hopper is 
caused to pivot slightly about its fixed axis by the contact 
of a lower stop J against the abutment G. In this way 
an impact is imparted to the hopper on both its directions 
of swing, resulting in a jigging action. 

Compacting or de-aeration of the fuel which would 
otherwise be caused by these impacts is avoided by the 
action of a flexible rubber sleeve K which connects the 
hopper outlet to the blast pipe M. It is claimed that 
the pulsations which are set up in this sleeve have the 
effect of decompacting the fuel, so that it flows evenly 
to the top of the screw N feeding the fuel to the blast 
pipe. The result is said to be a definite weight of fuel 
for each revolution of the screw over a wide range of 
speed, which is independent of the amount of fuel in the 
hopper. The makers state that tests have shown that 
the apparent density of the fuel as fed by the serew is 
less than the density as fed into the hopper from bags. 
Advantages arising from this feature are claimed to be 
a less weight of air required to convey the fuel through 
the blast pipe, and that no secondary air is required, since 
the mixture is sufficiently intimately mixed. 

Consisting of a machine-cut helix of tapering diameter, 
the feed screw is formed so that the pitch of the threads 
can be varied to suit the different ranges of fuel output. 
The output within the chosen range can be altered by 
the variable-speed friction drive which regulates the 
speed at which the screw shaft P is driven. The dise Q 
is driven by the friction pinion R, which can be moved 
radially on the surface of the disc by means of the fuel 
control hand wheel S. Ranges of output from 40 lb. 
to 80 1b. per hour or from 60 lb. to 120 lb. per hour can 
be obtained by the use of one or other of two of the 
standard pitch screw feeds. 

Air for conveying the fuel and for combustion is 
delivered past the lower end of the feed screw through 
the blast pipe by a standard cupola type fan T directly 
coupled to a 1 H.P. constant-speed motor. Situated 
in the suction pipe of the fan is a sliding damper V, the 
position of which controls the volume of air admitted. 
The damper is hand controlled in a similar manner to the 
control arrangement for the fuel feed. 

Thermostatic control of the motor operating the 
whole equipment is available and, in special circum- 
stances, this control operates a two-speed motor so that 
the thermostat relay can cut down the speed when a 
critical temperature is approached, instead of shutting 
down the plant altogether. If the temperature continues 
to rise the heat output of the equipment is reduced to 
zero; however. 

According to the rate of output, the equipment runs 
from nine to twenty-four hours without refilling the 
hopper. The hopper is usually filled from bags, so, in 
order to avoid dirt and dust when refilling the by-pass 
W is led from the suction of the fan to the top of the 
hopper, so as to obtain an inward draught at the charging 
holes. The charging holes are fitted with sunken baskets 
of wire mesh to prevent foreign material, such as pieces 


of paper from the bags, entering the hopper during the | 





filling operation. Slitting knives are fitted to the bottom | 
of these baskets, so that the bags can be automatically | 


cut as they are dumped in the basket. 


The burner forming the standard equipment of the | 


tiring unit is usually fixed to the blast pipe, and the 
height from the ground is regulated by permanent jacks 
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FIG. 2—DETAILED ARRANGEMENT OF EQUIPMENT 


are shown im the engravings herewith. They consist of 
a fuel service hopper, a fan, and a fuel-air mixing chamber 
wherein is incorporated the blast pipe to the burner. 
The engraving, Fig. 1, shows the complete equipment 
with the side panels removed, while reference to Fig. 2 
should be made for the details. 

Offset to one side of the hopper A are two trunnions 
B on which the hopper can pivot. The excentric rod 
C is arranged to rock a pivoted lever D through the 
agency of the reduction gear E driven from the main 
motor. This rocking movement occurs approximately 
once every second. The hopper is provided with an 





on which the wheels are mounted. <A simple opening 
in the wall of tre furnace is stated to be all that is required 
for the installation of the unit. 

In most installations the mobility of the equipment 
is advantageous, since the burner is retractable by 
drawing the equipment and burner back on its wheels. 
In some cases the whole equipment can be arranged 
to be lifted by a shop crane from one furnace to another. 
Another arrangement ccnsists in mounting a combustion 
chamber as a unit with the burner, enabling the complete 
furnace to be carried with the equipment to a foundry 
floor where reheating is required at short notice. 








Magnetic Oil Filters. 


A metHoD developed in the Philips laboratory ot 
removing particles of iron from oil so that they do not 
tend to give rise to wear is described by Mr. L. H. De 
Langen in a recent issue of the Philips Technical Review. 
The latest development of magnet steel has made it 
possible to attain with permanent magnets of moderate 
dimensions fields of sufficient strength to enable very 
small iron particles to be dealt with. The magnetic 
filters employed consist of a cylindrical permanent magnet 
in a cylindrical space enclosed by iron walls. A simple 
form of construction is shown in Fig. 1, where A is the 
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Fic. 1—SIMPLE FILTER 


permanent magnet and B a steel tube. ‘The magnet is 
supported by brass wires C. Lf oil contaminated with 
iron particles flows through the tube the iron is deposited 
mainly on the upper side of the magnet at the points of 
high concentration of the magnetic flux. While an oil 
filter of this type is satisfactory, its capacity is limited, 
because the oil is deposited in a narrow ring and the filter 
quickly fills. 

A more perfect construction is shown in Fig. 2. Here 
the permanent magnet A is fastened to an iron cap B 
which is screwed into the iron housing C. A brass cylinder 
D with holes E is placed round the magnet to direct the 
flow of oil which enters at F and leaves at G. For this 
construction three advantages are claimed. First, a 
good magnetic circuit is formed with only one air gap, 
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FiG. 2—IMPROVED FILTER 


so that with a given length of permanent magnet the 
strongest field is generated; secondly, the convex pole 
of the magnet is so placed with respect to the housing 
that the particles of iron are deposited over the whole 
convex surface, and the filter can therefore collect a 


large amount of impurities; thirdly, the air gap is of 


such a form that the oil entering flows in about the same 
direction as that in which the iron particles are attracted. 
As the lines of force and the stream lines cross each other 
at small angles, the iron particles are subjected to the 
attractive effect of the magnet over a long distance. 
Various magnetic filters have been employed in the 
Philips’ organisation for some time. The first general 


application was in the film projectors. To reduce the wear 


and tear on these projectors the surfaces of moving parts 
have been made truer and smoother, and magnetic 
filters have been added. All shafts and bearing bushes 
are lapped and honed and the Maltese cross is finished by 
a special lapping treatment, giving great smoothness 
and high precision. The toothed wheels, however, have 
an ordinary finish obtained by hobbing with a fine milling 
cutter, as grinding or lapping of these small toothed wheels 
is not yet possible. During working the toothed wheels 
produced iron dust which, acting as an abrasive, spoiled 
the smooth surfaces of the lapped shafts and the Maltese 
cross, &c., but the use of magnetic filters led to great 
improvement. 

A magnetic filter was introduced into the oil system 
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of a motor car engine after its cylinders had been honed 
and the pistons had been provided with new rings. After 
the ear had run 500 kiloms. the filter contained 673 mg. 
of iron particles. An illustration of the magnet after it 
had been removed is given in Fig. 3. Later the wear 
became less. Magnetic oil filters have been used with 
success in various industrial machines. Experience has 
shown that on machines that are relatively small it is 
best to place the filter in the main feed pipe of the oil 
pressure systems, but in the case of machines having a 
large amount of circulating oil it may be sufficient to 
pass a portion of the oil through the filter by installing 
it in a branch pipe. A simple oil filter placed directly 

















FiG. 3—MAGNET REMOVED FROM FILTER 


before each lubricating point is sometimes possible. A 
magnetic filter can, of course, only capture magnetic 
particles. Particles of bronze or white-metal remain 
in the oil, but fortunately parts most subject to wear 


and OB is ¢, the phase angle. It is lagging if O A lies 
to the right of O B, and leading if it is to the left. 

The relationship between y and cos gy, the power factor, 
is shown in Fig. 2. A circle is struck from the origin O 
having a radius of unity to some scale which is marked 
along the vertical axis. To find the power factor, or cos 9, 
corresponding to any angle » the point E is determined 
where the line representing the kVA, 7.e., O D, or that 
line produced cuts the circle. A perpendicular E F is 
then dropped from the point E to the vertical axis and 
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the distance OF along the scale marked on that axis 
gives directly the cosine of the angle p or the power factor. 
The load depicted in Fig. 1 may be described as : 
O B, kW at cos » lagging power factor ; 
O A, kVA at cos @ lagging power factor ; or 
O B, kW and O C lagging kilovars. 
For arithmetical working all loads are converted into 
the form : 


O B—O Cj kilowatts. 
The jy symbol separates the reactive 
from the power kVA (kilowatts), and the 


kVA (kilovars) 
— and + signs 


+——_— 





and tear are made of iron or steel, such as gear wheels, 


piston rings, &c. 








Power Factor Correction 
Calculations. 


THose who are constantly dealing with power factor 
problems will find the following notes elementary. 
may appreciate them. They are due to Mr. L. H. A 
Carr, M.Sc., of the Metropolitan-Vickers  Electricai 
Company. His treatment of power factor calculations 


in the October issue of the company’s Gazette will appeal | 


to those who, although anxious to secure a good power 


factor, are unable to arrive at the necessary corrective | 


kVA, 
Power factor correction calculations, it is explained, 
may be made either graphically or arithmetically, and 
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since the two methods deal with the same quantities and 
produce the same result, it is convenient to explain them 
together. In the calculations three types of quantities 
and an angle are involved—-the kilovolt-amperes, or 
kVA; the kilowatts, or kW; the reactive kilovolt- 
amperes, called kilovars, or kVAR, and the angle of lag 
behind the volts, generally denoted by the symbol ¢. 

In the usual and well-known method of graphic 
representation—Fig. 1—the kilowatts O B taken by the 
system are drawn vertically upwards along an axis called 
the + axis. The reactive kVA or kilovars are drawn 
horizontally to the right if they are lagging, and to the 
left if they are leading. To distinguish reactive quantities 
from the power quantities, the symbol “j” is used to 
denote the former. Lagging kilovars lie along the —j 
axis, or in the —j direction, while leading kilovars lie 
in the +j direction. O C in Fig. 1, therefore, represents 
a certain number of lagging kilovars or lagging reactive 
kVA. The kilowatts, or power component, and kilovars, 
or reactive component, are compounded as in Fig. 1 
to give OA, the total kVA. The angle between OA 
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correspond to leading and lagging components respectively. 
For conversion into this form the following rules apply :— 
Sin g=/y 1 —cos? @. 
kW =kVA cos ¢. 
kVAR=kVA x sin @. 
kVA = 4/ (kW)?+ (kKVAR)?. 

Any problem can be solved simply in an arithmetical] 
manner by separating the kVA into the power and reactive 
components in this manner, dealing with them separately 
and then recombining them to give the final result. Two 











+ 
2 
< 
x 
£ 
Se as 
! 
7 1 
1 1 
H 
\ ' 
' 
! 
og | 
beat? } 
p ! : 
! 
7 \ : 
i ' 
0 —j Axis 
THe Enoineer Swars Sc 
Fic. 4 
examples are given. In the first case—Fig. 3— it is 
P & g& 


assumed that a system carries a load of 800 kW at 0-7 
power factor lagging. A 200 H.P. synchronous motor 
is to be added, and it is desired to find its power factor to 
raise that of the whole system to 0-8 lagging. 

For cos g 0-7 sin g=0-714, and the reactive kVA for 
the existing load amounts to 800Xx0-714/0-70=816. 
The existing load OA is then 800—816j7. Assuming 
92 per cent, efficiency, the power input for the 200 H.P. 





motor will be 200 x 0: 746/0:92=162 kW, so that the new 


kilowatt load will be 962 kW. 

or cos g,==9-8, and sin g,=0-60. 

kilovars = 962 x 0-62/0-80=722. 
The new load O B 


The desired power factor 
The desired lagging 


= 962-- 722 





Subtracting old load OA 800 — 816 
The motor load A B becomes 162 + 94 
The plus sign signifying leading power factor. 
The total motor kVA 1627+ 94° 
= 187-5 
and cos g, or leading power factor=162/187-5—0- 864, 


which is the desired power factor of the motor. 
The second example—Fig. 4—concerns a system carrying 
a load of 800 kW at 0-60 lagging power factor, and it is 
required to find what capacity of condensers will be 
required to raise the power factor to 0-80. For cos p=0-60 
sin g=0-80, and for cos g=0-8 sin=0-60. Since in 
each case the power component is the same (neglecting 
the small losses in the condensers : 
The desired load (O B) 
The existing load (O A) 


= 800 — 6007 
- 800 — 1066 


Difference of condenser load AB .. 466 j 
Therefore, the required capacity of the condensers 
is 466 (leading) kVA. 








A High Power Horizontal Milling 
Machine. 


Tue photograph which we reproduce herewith repre 
sents a new type of milling machine which is being intro- 
duced into this country by Soag Machine Tools, Ltd.. of 
7, Juxon-street, Lambeth, London, 8.E.11, and is intended 
for doing heavy work and at the same time producing 
accurate results. 

The frame is made of steel castings of box-like form to 
give the utmost rigidity, and the outer end of the cutter 
spindle is supported by a box-section overarm, which can 
be slid in and out on vee guides, on to which it can be 
securely clamped. The spindle, which is 2}in. in diameter. 
and is drilled through, is carried in taper roller bearings. It 
has a range of sixteen speeds from 20 to 640 r.p.m., or from 
30 to 950 r.p.m., according to the class of work it is intended 
for. The electric driving motor is enclosed in the base 
of the column and drives the countershaft through four 
Tex ropes. There is also a multi-plate friction clutch in 
the drive. The change-speed gears are of hardened steel. 
and are engaged by sliding on splined steel shafts. 

The knee and saddle, it will be seen, are of substantia! 











HORIZONTAL MILLING MACHINE 


construction, while the knee is closed in on the top to 
protect the feed gears within from falling swarf. There 
is also a surrounding channel to collect coolant, which is 
led by a telescopic tube to a sump in the base, but as the 
table is planed right across, jobs may be accommodated 
which overreach the channel. “ 

The gear-box, on the left-hand side of the knee. is driven 
by a telescopic vertical shaft, and gives a range of twélve 
feeds in each of three directions. The longitudinal feeds are. 
for instance, from }jin. to 29j;in. per minute. There are 
also rapid power movements in each direction, while 
hand setting can be effected with the aid of micrometer 
dials. ‘ 

The table has a surface measuring 53in. by 11}in., and 
has a rise and fall of 153in. The longitudinal traverse is 
3ljin. and the cross traverse 9;;in. The machine requires 
a motor of 5 H.P. 








Spline Shaping Machine. 


Our illustration shows one of a new range of shaping 
machines manufactured by Ormerod Shapers, Ltd., 
Hebden Bridge, Yorks. Specially adapted for machining 
splines from the solid in positions such as splines running 
up against a flange or shoulder on the shaft, the machines 
are made with strokes of 12in., 18in., and 26in. The 
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machine illustrated has a stroke of 26in. and admits work 
pieces up to 54in. long and 15in. diameter. 

Power is supplied by a 10 H.P. motor through a friction 
clutch and a nine-speed gear-box. In order to enable 
short splines to be machined at a maximum distance 
from the tailstock the ram is extended and is ribbed 
internally so as to prevent deflection occurring when 
working in that position. The ram guides are chilled 
and lubricant is fed under pressure to the guides, link 
motion, and gear-box. 

Elevation of the knee type table on the frame is effected 





In the first diagram the arrangement of the transformer 
and motor circuits is shown, and it will be seen that 
roller contacts operated by a motor (9) run on the bare edge 
surface of the transformer secondary winding and collect 
the current. The simplification obtained by the elimina- 
tion of contactors and step transition choke coils is appre- 
ciable, whilst the burning of contacts and the noise 
accompanying switching operations are eliminated. 

Experience has shown that the equipment placed in 
oil-immersed transformers works well and calls for prac- 
tically no upkeep. On large locomotives the control has 




















SPLINE SHAPING MACHINE 


through hand-operated gearing fitted with ball thrust 
bearings, and a supporting column of large diameter is 
mounted at the end of the base plate to ensure freedom 
from deflection under load. Mounted on inverted guide 
ways, the fast headstock is dowelled in positic nd has 
a spring-loaded centre with a locking device, le the 
driving head is adjustable to the length of work. 

The driving spindle is machined from a high-tensile 
solid steel forging and is driven through a worm and 
worm wheel gear with provision for taking up any back- 
lash which may develop. Pick-off gears give a range of 
ten feeds in addition to the hand adjustment. Mounted 
in the spindle is a hardened and ground index plate, which 
can be supplied divided into two, four, or six divisions, 
according to requirements, wherewith engages a hand- 
operated plunger. The whole of the machine is mounted 
on a ribbed pan-shaped base plate, which serves for the 
collection of swarf, lubricant, and so forth. 








A New Control System for Electric 
Motor Coaches. 


A NEW and interesting system of control has been 
devised by Brown, Boveri for motor coaches operating 
on the Swiss Federal Railways, which, as is well known, are 
electrified on the single-phase system. Following usual 
practice, it has been customary until recently to change 
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been carried out on the 11,000-volt side of the trans- 
former, and it has been found that it is only necessary to 
attend to the step switch every three years, when the 
locomotive is overhauled. Owing to the smooth voltage 
regulation there are no shocks when the train starts or 
when its speed is changed. 

Another advantage of the system is that remote control 
of the voltage is simplified. One coil of a polarised relay (6) 





If the sliding contact of the potentiometer in the master 
controller is further displaced, the direction of the current in 
one of the coils of the polarised relays causes the control 
motor to rotate in the corresponding direction. By suitable 
choice of the gear ratio on the transformer drive, the hand- 
wheel of the master controller can be carried to its end 
position immediately at starting, and the voltage then 
increases progressively until the sliding contact on the 
right potentiometer again attains the level of the contact 
of the left potentiometer. 

To initiate instantaneous cutting out, the hand- 
wheel is brought to the zero position, which immediately 
causes the driving motor switch to be actuated. At the 
same time the regulating coil of the polarised relay is 
switched over by the change-over relay 10 from the 
potentiometer in the master controller to a small dynamo 
11 driven by one of the running wheels of the coach. The 
terminal voltage of this small dynamo changes propor- 
tionally to the speed of the coach, and consequently 
changes the voltage of the transformer, through the 
action of the control motor of the transformer, bringing it 
to a value which allows the driving motors to be energised 
at any moment without shock. In this way the number of 
transformer switchings is considerably reduced, and the 
possibility of quick coach acceleration is increased. The 
ordinary switching forward time is about 60 sec., and in 
special cases 20 sec. 

As in the case of the high-speed motor coaches of the 
Swiss Federal Railways, the electric short-circuit brake 
is not only used for retardation when stopping, but also 
for lowering the running speed on curves at points where 
reduced speed is necessary, and the smali dynamo also 
ensures that the transformer voltage is such that switching in 
again can be carried out at the running speed prevailing. 
If the master controller has only to perform the duty of 
running control and not braking control, it would 
practically only be composed of a commutator type of 
potentiometer. 

While it is generally necéssary with contactor control 
gear to have one conductor per tap, only two conductors 
passing through the whole train are necessary for this new 
system, and when quick sw:tching in 20 sec. is unnecessary 
one of these conductors can be dispensed with, as shown 
in Fig. 2. 








DESTRUCTIVENESS OF MARINE BORERS 
IN AMERICA. 


A FEATURE of surprise and discomfort to American 
engineers engaged in the design and construction of marine 
works is a rapid and enormous increase in the activities of 
boring organisms in recent years, especially along the 
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1.—-Lighting and control battery. 
2 and 3.—Potentiometers. 


FIG. 2—REMOTE CONTROL SYSTEM 


is connected between two potentiometers, while the other 
coil is in circuit with the lighting battery and operates a 
change-over switch with a spring. If the sliding contact 
on the potentiometer on the left of Fig. 1 is moved 
to the position indicated, by switching the master 
controller forward, the coil between the two potentio- 
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3.—Earthing switch. 
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4a.—Primary. 6. 
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7.—Potentiometer. 
Potentiometer. 
9.—Control motor. 
10.—Change-over relay 
11.—-Small dynamo. 


FiG. 1—-REGULATING TRANSFORMER CONNECTIONS 


the voltage across the motor terminals by tappings on the 
transformer windings, necessitating a considerable number 
of contactors. Despite the fact that tappings were bridged 
by choke coils or resistances while the changes in voltage 
were being made, there were unavoidable surges in the 
current supplied to the motors. With the new system, 


however, smooth and continuous control is secured over 
the whole voltage range. 


meters is supplied with current until the contact of the 
potentiometers on the right, carried along by the current 
collector on the transformer, has attained the same 
position. The voltage regulating driving motor (9) is con- 
trolled in the desired sense by the change-over switch of 
the polarised relay, and after the same voltage has been 
attained on both potentiometers the regulating motor is 
brought to rest. 


4.—Control motor. 6. 
5.—Polarised relay. 
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Small dynamo. 
7.—Remote control wire. 


IN MOTOR COACHES 


north-east coast. The reason for this increase, and the 
invasion of new areas, is not determined, but in several 
cases where harbour pollution by sewage or industrial 
wastes has been improved there has been an unexpected 
increase in the number of these organisms. Of some 200 
places where test boards have been submerged for study, 
a large majority show an almost incredible increase in the 
number of limnoria. And areas which formerly showed no 
presence of borers now are found to be badly infested. The 
chelura, which is more destructive than the limnoria, was 
rarely found in American waters until recent years, but is 
now a serious problem in many harbours. The most 
destructive of all are the various species of the tredo, 
which also has increased enormously in numbers and in 
the field of its attacks. Further south, in warmer waters, 
the bamkia gouldi prevails, but it is expected that the factor 
which has caused the wide invasion of the limnoria and 
teredo will bring this third species into northern waters. 
Test boards were placed originally as a means of catching 
specimens of the borers, but now serve for determining 
the comparative infestation. Most of them have been in 
harbours of the north-east coast, but there are indications 
that the same conditions prevail along the south-east 
Atlantic coast and the Gulf Coast, where the warmer 
waters favour development. As to polluted waters, it 
appears that industrial wastes are more deterrent than 
ordinary sewage. Test boards include various kinds of 
native and foreign woods, and special studies are being 
made with timber piles. It is highly important for 
designers and owners of marine timber structures to con- 
sider methods of reducing or eliminating the borer hazard. 








Brake Erriciency Siivg— Ruie.--We have received 
from Morgan, Crossley and Co., Ltd., of Hulme Hall-lane, 
Manchester, 10, a slide rule specially arranged for facilitat- 
ing calculations in connection with the braking of motor 
vehicles. By simple settings of the rule the brake efficiency 
can be determined from stopping distance and _ initial 
xpeed ; the stopping distance when the brake efficiency 
and initial speed are known; the braking efficiency 
from stopping time and initial speed, or stopping time 
when braking efficiency and initial speed are known ; 
the retarding force from braking efficiency and the car 
weight, or braking efficiency from retarding force and 
weight. The makers state that while the rule is primarily 
intended for the use of all those connected with the 
design, and more especially the maintenance, of brakes 
and brake mechanism they nevertheless feel that 
there is a large section of the general public to whom it 
may appeal. 
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Refining Steel in the High- 


Frequency Furnace.* 


By VICTOR STOBIE, M.1LE.E. 
HiGH-FREQUENCY furnaces for melting steel and other 
metals have attracted much attention during recent 
years, but their employment has not extended to the full 
field in which they can be useful. One main obstacle has 
held them back. Their utility has been confined to plain 
melting, which has necessitated employing only the 
purest raw materials. This has not placed them favour- 


ably compared with refining furnaces. 

The obstacle has now been removed, and, as has long 
been desired, the melt can be refined. 

Some interesting experimental works on refining in the 





tinental workers have sought for successful refining 
by increasing the violence of the turbulence. The 
author, on the other hand, finds a turbulence of the 
steel greater than that produced by the refining reactions 
plus a gentle circulation electrically added to be an 
impediment to the best work and destructive of the 
furnace. 


A word or two concerning the turbulence at the surface 
of the molten metal in both the ordinary and the refining 
high-frequency furnace may be of interest to those who 
have not studied its origin. When current is on the 
furnace, the molten bath rises higher in the centre of the 
surface than at the sides, and the higher steel pours con- 
tinuously down the slope. The height of such a “ foun- 
tain” is greater, in a given furnace, the greater the 
current supplied to the furnace coil. It is due to repulsion 
between the current*in the furnace coil and that induced 
in the molten steel. It is 
not, in any measure, depen- 
dent on the frequency of the 
current, and a low-frequency 
current produces in a given 




















furnace a smaller “‘ fountain ”’ 
than does a higher frequency 


current, because the lower 
frequency current has_ the 
higher power factor and 
therefore necessitates less 


current in the furnace coil for 
a given energy input, not- 
withstanding the square-root 
heat effect of the frequency. 
If frequency of current, 
qua frequency regulated the 
height of the ‘ fountain,” 
as might be inferred from 
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ORDINARY AND REFINING HIGH-FREQUENCY FURNACES 


high-frequency furnace has been carried out by research 
associations and industrial concerns abroad in the last 
few years, mainly in Germany and Sweden. Those efforts 
have shown the impossibility of refining in the ordinary 
furnace with commercial success, as their crucibles cannot 
withstand the attack of the refining slags. Most types of 
steel works refractory were tried during the experiments. 
Some of the workers endeavoured to obtain better results 
by changing the periodicity of the electricity supplied 
to the furnaces, but, unfortunately, nothing useful was 
achieved. 

On reviewing the characteristics of the ordinary high- 
frequency furnace, the author noted the following :— 


(a) The surface of the molten metal, and therefore the 
slag line, is below the level of the inductor coil ; that is 
to say, it is within the heating zone of the furnace. 
Almost the whole heating of the charge of steel takes 
place, when once the metal is molten, in the thin 
circumferential layer of steel which lies against the 
crucible wall. That steel which touches the crucible, 
and consequently the crucible surface itself, is hotter 
than the average temperature of the charge. The super- 
heated surface of the crucible at the slag line in the 





STOBIE REFINING HIGH-FREQUENCY FURNACE 





one text-book, an accelerated 
‘fountain ’’ would accom- 
pany increased frequency 
of current, in accordance 
with all motion governed by 
electrical frequency, and the 
greater momentum thus 
acquired by the steel would heighten the “‘ fountain.” 
The solution for a successful refining high-frequency 
furnace appeared to he the following :— 


& 


(1) The slag line must be placed higher than the 
superheated crucible wall, instead of being within the 
heating zone of the furnace. 

(2) The refractory lining at the raised slag line must 
be much thicker than the few inches available in the 
crucible wall of the furnace. 

(3) The slag line must be fully repairable after each 
heat. 

(4) The surface turbulence of the metal from electrical 
cause must be reduced. 


A furnace was evolved wnich met those requirements. 
The ease with which refining is conducted in it has justified 
the work. 

As will be seen in the line engravings, the furnace 
resembles the ordinary high-frequency furnace in and 
around the lower half. The inductor coil, which surrounds 
the crucible and transmits heat energy to the steel, does 
not extend upwards past the surface of the molten bath, 
as in non-refining furnaces, but is short and finishes lower 








STOBIE REFINING HIGH - FREQUENCY 


ordinary high-frequency furnace is therefore initially 
handicapped in resistance to the slags. 

(b) The thickness of the crucible wall at the slag line 
in the ordinary high-frequency furnace cannot be made 
greater than some 2in. or 3in., for known electrical 
reasons. Also, those walls are vertical, and cannot be 
repaired between heats, as suitable repair material will 
not stick to them. 

(c) The very strong surface turbulence of the metal in 
the ordinary furnace, if refining is attempted in it, 
causes the powerfully active slags to erode the crucible, 
which extends the chemical destruction of its wall. 
Contrary to frequent supposition, strong electrical 
turbulence of the metal is not required, nor even desir- 
able, for refining steel. A gentle electrical mixing of 
the steel is of advantage to ensure a constantly renewed 
portion of the bath being presented to the slag, but 
anything more is seriously against control of refining, 
against the life of the lining, and incidentally a frac- 
tional waste of energy. Nevertheless, some Con- 
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FURNACE 


down. The inductor coil does not therefore envelop the 
whole of the charge. The higher part of the lining, where 
it continues above the coil, is thickened to 9in. or more, 
and is sloping on its exposed surface, like the banks of an 
are or an open-hearth furnace. The coil carries tne full 
electrical energy required. The shortened length of coil 
has proved more efficient than the long coil of non-refining 
furnaces. This may seem contrary to text-book theories, 
but the cause lies mainly in a higher power factor of the 
coil due to its conditions of use. The furnace is covered by 
a well-fitting sillimanite roof. It has the usual advantage 
of ordinary high-frequency furnaces of being a rapid melter, 
from which a large output can be taken in frequent small 
quantities. 

The steel charge above coil level is held unfailingly 
at the full heat of the remainder of the bath by two 
happenings. One is the continual rising of the hottest 
steel by normal convection ; the other is the ever-upward 
flow from below of the ‘‘ fountain ”’ of steel. 

The weight of steel above coil level—in other words, 
that above the region where the “ fountain ” originates— 
supplies the final requirement for good refining by spread- 








ing out the undesired portion of the “ fountain” before 
it can over-agitate the surface. 

A metallurgical question which will be formulated here 
will be—What heat is available for activating the refining 
slags? The answer meets every requirement. The 
fluidity of the slag is dependent on, simultaneously, 
composition and temperature. MKefining activity is 
dependent on the inducement the slag and molten steel 
offer each other for the required chemical changes. The 
heat reached by the liquid slag is almost that of the steel, 
and the adjustment of the slag to give vigorous refining 
activity has presented no difficulty at any time. The 
inside of the roof, after refining has commenced, rises 
almost to the temperature of the liquid slag, and the 
sillimanite roof is an excellent conservator of that heat. 

Carbon in steel can be reduced in this furnace until a 
finished high-quality material with the low content of 
0-02 per cent. carbon is obtained, which is three or four 
times lower than is possible with arc furnaces. Silicon, 
manganese, sulphur, and phosphorus are reduced at the 
same time. Sulphur is well lowered, but, so far, not to 
the extremely low limit possible, at a cost, in the arc 
furnace. That extreme limit, however, has little purpose, 
and is not to-day considered of special merit by metal- 
lurgists. 

The refining process is a plain one. The data below 
indicate the removal of carbon, silicon, manganese, 
sulphur, and phosphorus from carbon steel scrap when the 
furnace is basic lined. 

The scrap used varied between : 





Per cent. 
Carbon 0-45 to 0-65 
Silicon ‘ais 0-20 to 0-35 
Manganese et eee 
Sulphur ce ae 0-04 to 0-06 
iy aa -- +: 0°04 to 0-06 

The refined steels analysed after casting : 

Heat No. Cc. Si. Mn. 8. P. 
135 0-02 ~ - | 0-630 0-008 
136 * 0-02 0-29 Trace 0-031 0-008 
137 0-03 0-20 Trace 0-030 Trace 
141 0-03 0-08 Trace 0-033 6-021 
143 0-03 0-21 0-07 0-033 0-020 
148 0-03 0-023 0-012 
149 0-04 0-3 0-04 0-020 0-007 
151 0-02 0-22 0-03 0-022 0-011 


Ferro-silicon was added in differing quantities prior to 
tapping, but no ferro-manganese. : 

Old experience of presumed 0-02 per cent. carbon steels 
made it reasonable to have check analyses of 0-02 per 
cent. carbons from this furnace. These were made by a 
reliable outside steel works, and they returned 0-02 per 
cent. on each of four estimations. 

The slag materials used at commencement of refining 
consist of lime and sand in proportions to flux shortly 
after iron ore has been added to the bath. Thereafter, 
only lime is fed in, the necessary additions of this being 
recurrently demanded by the unmistakable changes in the 
slag whilst refining proceeds. 

The fluidity of the slag is an impressive sight to those 
accustomed to the ordinary high-frequency furnace. 
Its greed for lime as the refining proceeds is, metal- 
lurgically, most gratifying. 

Ore is added as and when familiar bath signs indicate 





REFINING FURNACE—END OF TAPPING 


the requirements. It splits into small bits on contact 
with the molten steel, and operates at the surface under 
the slag. 

The refining is accompanied by changing types of gas 
puffs issuing from the bath, changing nature of the slag, 
changes in the movements in the slag, changes in the 
movement of the bath, and changing vigour in these 
very changes. All these indications are constantly in 
view of the operators through the shallow and nearly 
clear furnace atmosphere, and they constitute an exact 
guide, step by step, to the progress of refining. After 
short practice it can, for example, be told from the move- 
ment of the slag and bath whether the carbon is reduced 
to 0-03 per cent. or whether it is down to 0-02 per cent. 
The guidance to blowing visible to the expert blower in 
the classical case of the Bessemer flame is rough com- 
pared with the niceties which guide in high-frequency 
refining. 

Lime additions during refining are best directed largely 
towards the edge of the slag, where it meets the sloping 
banks of the lining. This has advantage in reducing the 
slag activity against the slag line, by somewhat lessening 
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the temperature there, whilst its briskness over the main 
surface of the steel has full play. 

Following normal steel-making practice, the drive of 
refining is relaxed towards its finish, so as to end the 
process with low excess oxygen. 

When refining is completed, the slag is poured off and 
some deoxidant is added to the bath. Fresh lime, sand, 
and, perhaps, a little fluorspar, make a pliant finishing 
slag. Concluding additions to the steel are then made. 
The finishing of the steel is effected under favourable 
conditions through the critical insight obtained of the 
melt. The product is a clean steel of the highest physical 
properties. 

The time required for refining varies according to the 
result desired. Broadly speaking, it is between twenty 
and forty minutes. Full power is maintained on the furnace 
during the height of refining, and varied at other times to 
suit requirements. 

The composition of the slag changes much during 
refining, so a “typical” slag would be a misnomer. 
Examples contain at different periods :— 

SiO,, 45 to 15 per cent.; Fe (calculated as FeO), 
35 to 20 per cent.; CaO, 35 to 15 per cent. 

Prior slag experience must not lose its proportion as a 
guide when considering these values. In most other 
refining processes the slags are hotter than the metal, 
and some of us may have become so accustomed to that 
condition that we incline to assume, without inquiry, that 
there is fundamental merit in it. A thought given to 
Bessemer reactions will annihilate the suggestion. An 
examination of the events occurring in the refining high- 
frequency furnace has shown, beyond question, that it is 
the oxygen received by the bath from the ore which does 
the main refining, and the function of the slag is to hold 
the oxidation products securely as they rise into it from 
the steel. For the slag to retain these products, it is neces- 
sary that its composition at its temperature shall have 
affinity for them greater than has the steel. Nothing more 
is required. The slag certainly contributes in degree to the 
refining by its excess content of iron oxide, and such 
abstraction of the oxide from the slag is convenient, so 
long as the excess is maintained. 

The efficiency of the refining provisions are such that, 
when refining was begun on the first charge to be treated, 
the reactions were most alarmingly energetic, and it 
became necessary to show a little less enthusiasm in 
urging for immediate high speed. The furnace could work 
quicker than the operators, so the refining was tempered 
while the furnacemen gathered experience. Progressively 
with the men becoming more skilful, so the furnace was 
given its reins. 

It has been suggested in the past that there would be 
objection to using a high-frequency furnace for refining 
because of the undesirability of holding the molten bath 
in a quick-working furnace long enough for making neces- 
sary analyses to indicate the progress of refining. This 
position does not arise. No bath analyses are required 
during refining, beyond the one taken when the charge is 
first melted. This may sound at first rather venturesome, 
but experience has established it beyond question. The 
reason for this economy is that the course of refining 
becomes automatic within very narrow limits. The 
furnaceman has a constant view of the charge, and the 
unobscured furnace atmosphere makes it easy for him 
to follow every event in the furnace, like examining the 
symptoms of chemical indicators on the laboratory bench. 
The bath and slag reactions are the straightforward fulfil- 
ment of deliberately intended activities, unvitiated by 
carbon or producer gases, and unconfused to the eye by 
radiations from either arcs or imported flames. The slag, 
the bath, and the reactions are seen in undisguised reality, 
giving perception to the furnaceman which has no equi- 
valent in earlier work. The ore and lime are added until 
the indications are that the carbon is low. The fluidity 
and appearance of the slag are unmistakable during 
this time, and after short experience the maintaining of 
sufficient lime in the slag to retain the oxidation products 
is @ matter of routine. 

An interesting observation is that if the carbon monoxide 
atmosphere generated during refining remains under the 
roof, the refining is remarkably slower than when air is 
admitted to burn the gas. To facilitate this the hole 
through which ore is fed through the roof is kept partly 
open. A carbon monoxide saturated atmosphere cannot 
accept additional CO, either from the slag or from the bath. 
In a saturated atmosphere the slag quickly reaches CO 
saturation, and the steel a balanced concentration. Diffu- 
sion of the gas from the bath into the slag or into the furnace 
atmosphere, or of that already in the slag into the furnace 
atmosphere, will not proceed while the concentrations are 
in equilibrium, and only at other times at a speed inversely 
proportional to the concentrations. There must exist a 
gradient of CO across the slag and atmosphere along which 
the newly generated gas may flow, otherwise the steel will 
unload the gas only to the extent that the rising pressure 
within it can force a liberation by bodily pushing the pre- 
vious atmosphere out of the furnace. Under those con- 
ditions, refining is slow. When the CO rising from the 
melt is burnt by incoming air, refining proceeds at high 
speed. 

One deals with but part of the whole when considering 
metal/slag balances only in relation to refining. The 
picture requires concurrent appreciation of metal/slag/ 
atmosphere equilibria. These three parties to the nego- 
tiations have each equal importance when the subject of 
iquiry is the itinerancy of an oxidation product which is, 
or is susceptible of becoming, a gas; and in all cases the 
analysing of a slag to examine its relation to refining is 
incomplete if it is devoid of indication of gases held in 
solution which can produce oxidation products or which 
can react upon them as they rise from the metal. 

The fully oxidising atmosphere deliberately maintained 
above the slag in the present furnace during refining is the 
p obable cause of the greater desulphurisation than is 
experienced in other oxidising processes. In an open- 
hearth furnace, such an intensely oxidising atmosphere 
might entail ruin of the refractories by an accompanying 
severely destructive heating flame. In an arc furnace, 


when, as is usually the case, air enters during the oxidising 
refining, the a mosphere over much of the slag may be 
more oxidising than in an open-hearth furnace, but the 
ever-present carbon burnt or volatilised from the elec- 
trodes, and the necessary tight roof, still impose a vitiated 
furnace atmosphere. 


Though insufticient work has been done to establish it 
decisively, the author suggests that much of the sulphur 
removed by the present process is by direct formation 
of sulphur dioxide gas in the bath. He is aware it is some- 
times stated that such a reaction cannot take place 
because the heat of formation of sulphur dioxide is lower 
than that of the involved ferrous oxide and metal sulphide. 
No such selectivity determines refining activities. The 
reaction can occur providing its absorption of heat does 
not reduce the temperature of the reactants below a 
sufficient residual value. If heats of formation governed, 
carbon could not be removed from molten steel. 

A final falling slag is producible at will for finishing, 
if desired, but was not used on the above heats. Many 
slags of different silica-lime relationship will “ fall,” pro- 
viding they contain little or no iron or manganese oxide, 
and a number can be produced at lower than steel-making 
temperatures. It is known to are furnace operators that 
a falling slag is not, as was once thought, the indication 
of a well-finished steel. Appalling steel can lie under the 
finest falling slag! It can, and fortunately usually does, 
accompany well-conditioned are furnace steel, but its 
presence is evidence only of high lime content and of 
a sufficient lowness of the mentioned metal oxides. 

Two examples of falling slag from the refining high- 
frequency furnace contained : 

SiO,, 28-5 per cent.; FeO, 0-86 per cent.; Ca (as 
CaO), 66-8 per cent.; MgO, 2-5 per cent.; 
C, nil. 

SiO,, 30-0 per cent.; FeO, 2-04 per cent.; 
CaO), 63-5 per cent.; MgO, nil; C, nil. 

No carbon or carbon-containing material was used in 
their production. The falling slag of an are furnace 
usually contains calcium carbide and, sometimes, other 
carbides ; but no trial has been made with a carbide 
added to the present slags. 

Adding alloys to the refined product to make special 
steels is not technically dealt with here, as it does not 
involve anything new in steel making to those accustomed 
to such steels. The economic factors are, however, 
interesting. With high quality stock of 0-02 or 0-03 per 
cent. carbon, a number of previously more or less locked 
doors are opened wide. An example is the production of 
silicon steels with ultra-low carbon for electrical purposes. 
Energy losses by hysteresis rise and fall in such steel 
with the carbon content. The value of a number of nickel 
steels for electrical purposes also depends on their lowness 
in carbon. An illuminating opening is in low-carbon 
stainless steels. The 18/8 type made with 0-1 per cent. 
carbon ferro-chrome and 0-03 per cent. carbon refined stock 
will give a final 0-05 per cent. carbon. Using 0-07 per 
cent. carbon ferro-chrome and 0-02 per cent. refined 
stock, the final carbon will be 0-035 per cent. Metallic 
chromium with the 0-02 per cent. refined stock will give 
0-012 per cent. carbon. If the finished steel required is 
the usual 0-1 per cent. carbon, ferro-chrome having up 
to 0-25 per cent. can safely be used. The improvement 
in a number of ferrous and non-ferrous alloys following 
the reduction of their carbon content has been an out- 
standing feature in the last few years. 

Interest in the refining high-frequency furnace does not 
centre solely around the virtual elimination, when 
desired, of carbon. It is the new degree of exactitude 
in modelling steel and other metals to requirements, 
with increased ease and commercial advantage, which 
attracts the attention. 
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Registration of Engineers in 
Ireland.* 


THE growth of industries has created a demand for a 
wide range of men with various grades of engineering 
qualifications, but in the main our new industries are the 
beneficiaries of the work of engineers in other countries, 
engaged in the manufacture of the machinery imported 
here. Practically all the services, such as transport, com- 
munications, power, light, water, drainage, &c., charac- 
teristic of this age of invention and of discovery, are 
dependent for their efficient direction on fully trained 
engineers. The strong pulse of our economic and social 
life would rapidly die away if their direction, for any cause 
or by any mischance, ceased to be available. Few in 
number, fifteen hundred in all—about one in every 2000 
of the population—it is not too much to say that the trained 
engineers of a country are the trustees of its twentieth 
century civilisation. It is then in the best interests of 
the country that they should form a well-organised group 
with a high professional sense of their duties and responsi- 
bilities. 

The Cumann na Ninnealtoiri (The Engineers’ Associa- 
tion) has been established to widen the basis of the organi- 
sation of engineers and to enter into fields of activity 
not open to the Institution of Civil Engineers (Ireland) 
or the Institution of Electrical Engineers. These institu- 
tions are limited in relation to the profession by precedent 
and by tradiion. They have done excellent work in fixing 
standards of knowledge and training for entrance into the 
profession. Like the learned academies, they believe in 
the diffusion of scientific knowledge and so offer facilities 
for the publication of technical papers. The sphere of the 
Cumann na Ninnealtoiri lies outside these activities. It 
was founded some years ago by a small group of engi- 
neers who had become seriously concerned with the 
excessive introduction of foreign technicians when so 
many young Irish engineers found it necessary to emigrate. 
That condition of affairs has now been to a large extent 
remedied. The Association then turned its attention to 
getting engineering placed on a truly professional basis, 
similar to the great professions of law and medicine, by a 
system of registration. 

Registration has two sides; on one side it is @ recogni- 
tion by the community that it should have, for the 
applications of engineering science, only the services of 
those whose training, education, and professional experi- 
ence have satisfied the standards of a recognised pro- 





* Engineers’ Association, Ireland. From the Presidential 
Address entitled ‘‘The Engineer and The Community,” by 





Prof. F. E. W. Hackett, December 17th; 1937. 


fessional body ; on the other side it means the recognition 
by the engineering profession that the privilege of registra- 
tion has been granted to enable them to discharge more 
efficiently their great and important duties in the 
community. 

Legal status has been given to the profession of engi- 
neering now in many countries where very different 
conditions exist. Registration of engineers has been 
conceded in thirty-five States of the United States of 
America, with their wide variety both in industrial con- 
ditions and educational institutions, as well as in France, 
with its strict centralised organised education. In Italy 
the contentious question of the respective fields of the 
architect and the engineer has been settled by an Act 
defining their exact powers. 

Kotschnigg, in his important survey, ‘‘ Unemployment 
in the Learned Professions,”’ has remarked on the difference 
in the situation in countries on the European Continent 
and countries like England and the United States. In 
the former, the situation is simple as the State controls 
the institutions of higher learning and all that is needed 
is for the State to determine the course of studies and the 
examinations to be passed before the candidate can obtain 
the professional qualification which is protected by law. 

In the latter there are often three different sets of 
authorities concerned in professional training—the Govern- 
ment, the governing boards of universities, and the associa- 
tions of the practitioners. ‘‘ Out of the interplay of 
these three interested groups,”’ he says, ‘‘ a wide variety 
of ways and means for the protection of professional titles 
has come into existence.”’ ‘‘ One arrangement is that the 
State confers upon the professional organisation or a 
subsidiary of it the right to set up its own requirements 
for admitting members to practice, which obviously 
enables the professional organisations to influence pro- 
fessional courses at the universities.’’ The Inns of Court, 
Kings Inn’s, and the Incorporated Law Society belong 
to this group. Special licensing boards may be set up 
composed of representatives of two or three groups. The 
Medical Council has familiarised us with this type of 
protection. 

At the same time, Kotschnigg notices that “ there 
are numerous examples chiefly in England of professional 
organisations gaining a high measure of protection for 
their titles without any governmental help and without 
the assistance of the legislator. The success or failure 
of such attempts is determined by the standing of the 
professional organisation in the eyes of the public, which, 
in turn, depends upon the integrity of its members and 
the requirements set for admission.”” He considers that 
the efforts of these professional institutions to protect 
their members with or without legal sanction will be 
increasingly successful as time goes on. 

The road to registration in Ireland is not easy. For 
some years it would seem that Irish engineers must rely 
on the general activity of their professional organisations 
to protect their interests—the co-operation of the 
chartered institutions, such as the Institute of Civil 
Engineers (Ireland) and the Institute of Electrical Engi- 
neers, assisted by the unceasing efforts of the Council of 
your Association. If engineering is to attain the high 
professional status in Ireland which we all desire to see 
it hold, this movement must get the support of all fully 
qualified engineers and certainly of the graduate engineers. 
There is no indication that any Irish Government will 
be persuaded to take any great stride in a matter like 
this until such advance has been made without govern- 
mental aid, so that registration will do little more than 
give legal sanction to a recognition of the status of the 
engineering profession universally conceded. 

Each circular issued by the Council to the members 
of the profession stating their objects and aims or seeking 
for new members, each letter to a Ministry or local body 
and each letter to the Press wilt carry the Association 
forward towards its goal. 

Yet we do well to note the difficulties on the road. 
Once more may I quote from Dr. Kotschnigg sounding a 
note of warning: “ The number of professions is growing 
for which a college or university training is considered 
essential. Professional titles are more and more defined 
in terms of college and university diplomas. Most pro- 
fessional workers in the university training and their 
organisations hail this development with much satis- 
faction. It is, of course, altogether defensible and desirable 
to eliminate poorly trained people from the higher types 
of professional work. The danger, however, is unmistak- 
able that professional organisations dominated by college 
and university graduates may go too far in their zeal 
and attempt to reserve to themselves certain types of 
work which can perfectly well be accomplished by pro- 
fessional workers without a higher education. The danger 
is particularly marked in professions where the dividing 
line between intellectual and manual work is very fluid— 
certain types of dental and engineering work, for instance. 
To require college and university degrees for such occupa- 
tions is not likely to lead to a permanent improvement 
in the conditions for university graduates. It is much 
more likely to force a larger number of young people 
into the universities with all the deplorable consequences 
which have been described.” 








Lecrures ON BripGces.—A series of two popular 
lectures on the construction of famous bridges has been 
arranged by the Engineering Public Relations Committee 
for young persons. The actual methods of construction 
will be illustrated by detailed descriptions of the following 
bridges :—The Forth Bridge and the Quebee Bridge, 
illustrating cantilever bridges; the Hell Gate Bridge 
and the Sydney Harbour Bridge, illustrating metal 
arch bridges; the George Washington Bridge and the 
Golden Gate Bridge, illustrating suspension bridge con- 
struction. Each lecture will be given by Professor C. E. 
Inglis, and will be illustrated with numerous lantern 
slides, &c. The lectures will be given on Friday, January 
7th, and on Monday, January 10th, 1938, at 3 p.m., at 
the Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, W.C.2. Application for tickets, 
which are free, should be made to the Public Relations 
Officer, Engineering Public Relations Committee, 1-7, 





Great George-street, Westminster, S.W.1. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The International Stee! Markets. 


The world’s steel markets present several con- 
tradictory features at the opening of the New Year, and 
as a consequence there is some uncertainty amongst 
buyers. In Great Britain the prospects of a continuance 
of the prosperity experienced in 1937 seem fairly sure, 
although it would be absurd to expect that the steel 
requirements of the country can be maintained inde- 
finitely at the high rate which has ruled during this year. 
There is a tendency to restrict new buying, but whilst the 
producers’ order books remain in such a congested state this 
isnot amatterforconcern. In fact, the restoration of more 
normal conditions of supply and demand would promote 
better conditions in the principal consuming industries. 
The situation in the German home market is not very 
dissimilar to that existing in this country, but in France 
and Belgium the domestic demand for iron and steel is 
not so pronounced. In France, however, there have been 
signs of an improvement in the home trade, which has 
been, and is, badly disturbed by labour troubles. Con- 
siderable importance is attached to the position in the 
United States and there the outlook has improved as a 
result of the Government’s programme to stimulate trade ; 
but for the time being the situation remains disappointing. 
This, however, is no more than could be expected when it 
is remembered that production declined from 92-3 per 
cent. in the first quarter of the year to 23-50 per cent. in 
the last month. Conditions in the world’s export markets 
are rather obscure. The most that can be said at the 
moment is that stocks in some parts of the world appear 
to be low and movements towards replenishment should 
develop in the spring. A revival in the vigorous demand 
from overseas markets which characterised the opening 
months of 1937 cannot be anticipated unless some unfore- 
seen international development should occur. The orders 
received by the central selling organisation of the Cartel 
on export account in December will probably amount to 
much the same tonnage as in November, but there were 
indications of a slight increase in the demand from abroad 
in the last few weeks of 1937. The action of the Cartel 
at the close of 1937 in stabilising current export prices for 
the first three months of the New Year has not led to any 
rush of new buying, perhaps because there has been a con- 
siderable amount of Continental steel sold at varying dis- 
counts upon the official rates. Opinion amongst exporters 
and also amongst steel makers seems divided as to the 
advisability or otherwise of reducing quotations. The 
arguments which have been advanced against such a 
course are that at this season of the year lower prices 
would not be likely to stimulate fresh buying, and that 
if the present policy is maintained foreign users will 
eventually be obliged to enter the market. 


The Pig Iron Market. 


The blast-furnaces in all districts worked 
throughout the holiday, and this enabled the producers 
to accumulate some stocks. Deliveries to consumers 
were resumed directly work started, and the makers, 
therefore, were only able to put small quantities to 
reserve. Production on the North-East Coast is still 
limited to the output of one furnace, and as a result there 
is a great scarcity of Cleveland iron. Makers of this 
quality are heavily in arrears and considerable quantities 
of Midland irons are being brought into the district to 
supplement the Cleveland make, whilst there have also 
been fair imports of Continental iron. No fresh pur- 
chases of the latter, however, have been reported for 
some weeks owing to the operation of the British makers’ 
loyalty rebate scheme. There has been no Cleveland iron 
available for overseas for some time, but merchants are 
hoping that some of the stocks accumulated during the 
holidays may be used to reduce the arrears in delivery 
against old export contracts. In the Midlands practically 
no business has been transacted this week, but the situa- 
tion is satisfactory since, in spite of the reduced consump- 
tion at some of the foundries, notably in the light castings 
industry, the whole of the output is going at once into 
consumption. For the first time for a year, however, 
one or two of the makers have been able to collect a little 
stock as a result of the suspenson of deliveries. There 
seems little prospect of the demand from the light castings 
industry reviving until the spring, when the requirements 
of the building trade should expand. The Midland 
consumers of low phosphoric iron are well employed 
and considerable quantities of this description are moving 
into consumption. The price of this iron is not con- 
trolled and varies rather sharply from £6 5s. to £6 10s. 
d/d Midland stations. In Scotland the pressure to 
obtain delivery of foundry iron was exerted up to 
the commencement of the New Year holidays. The 
engineering foundries are taking large tonnages, and 
there seems a prospect that a valuable outlet will be 
found in this direction for some time to come. On the 
other hand, the decline in the requirements of the light 
castings trade has made a great difference to the appear- 
ance of the market, and there is now no real scarcity. 
Some of the makers, however, are still behind with 
deliveries, but these are being gradually overtaken. 
In the Lancashire market most of the big pig iron con- 
suming industries, with the exception of the textile 
machinists, are busily employed and are taking up 
substantial tonnages. The demand for hematite seems, 
if anything, to have expanded, and a fair amount 
of business for delivery over the first half of next year has 
heen transacted. 


Scotland and the North. 


The steel works in Scotland will not close down 
until to-day (Friday), and in some cases resumption will 
not be so early as was expected owing to the necessity 
of overhauling and repairing plant. The pressure to 


obtain delivery of all classes of steel materials has been 
maintained right up to the end of the year, but for the 





Unless otherwise specified home trade quotations 


past few weeks consumers have shown a noticeable lack 
of interest in placing new business. As prices are fixed 
for the whole of 1938 and the majority of the steel makers 
are unable to guarantee delivery for four to five months, 
it is not surprising that buyers prefer to wait in the hope 
that conditions will become more normal before it becomes 
essential to give out orders. The constructional engineers 
are busy and have a large amount of work in hand in 
connection with the defence programme. They complain 
of the jobs being held up at times owing to the non-arrival 
of urgently required material, although where work of 
national importance is concerned the makers usually 
manage to supply the necessary steel. Heavy quantities 
of steel continue to pass to the shipyards on the Clyde, 
and the recent orders for new vessels have assured the plate 
mills of a busy time for the greater part of 1938. There 
has been a gradual slowing down in activity at the sheet 
works for the past two months and this has been reflected 
in the recent price revision. It cannot be said that the 
lower range of quotations has stimulated the demand, 
but coming as it did at the end of the year it is not likely 
that the effect of the reduction will be seen for the next 
few weeks. It came as rather a shock to the market to 
find that the stocks of galvanised sheets in India at the 
end of November totalled nearly 30,000 tons in Bombay, 
9000 tons in Calcutta, and 4000 tons in Chittagong. 
With all this material to be absorbed it will probably be 
some time before India again becomes a buyer. The 
re-rollers in Scotland are obtaining larger supplies of 
billets, and as a consequence are able to make some 
impression upon their arrears of deliveries. Some re-rolling 
firms appear to be in a position to give rather shorter 
rolling dates than for many months. In Lancashire 
holiday stoppages, stocktaking, and an inclination to 
restrict new business has given the market a dull appear- 
ance. There has been unrelaxed pressure to obtain 
delivery, although, in the case of steel bars, the demand 
seems to have become slightly less urgent of late. Con- 
sumers of structural steel are, of course, obtaining only 
their quota, and many of them have arranged their 
deliveries over the next six months. 


The Midlands and South Wales. 


Most of the steel works in the Midlands curtailed 
the holidays as much as possible, but in a number of 
cases the necessity for executing repairs to plant had 
become too urgent to be postponed. The chief feature 
of the demand to the end of the year has been the persistent 
pressure to obtain supplies of structural steel. It is 
true that new business in this section has been quieter 
as in other sections of the steel market, but this is simply 
because consumers find it practically impossible to arrange 
dates for anything like near delivery, and with prices 
pegged for a year to come they feel they are taking no 
risk in postponing orders. As it is, most consumers have 
heavy tonnages of steel to draw against contracts entered 
into some month ago, and appear to be more anxious 
to obtain this material than to arrange new business. 
The demand for plates is well maintained and producers 
are requiring four to five months for the execution of 
an order. In certain cases in which defence work is con- 
cerned earlier delivery of all kinds of steel has been 
obtained, but these instances have been the exception 
rather than the rule. The Midland re-rollers are handi- 
capped to some extent by the difficulty of securing regular 
and adequate supplies of billets. Larger Continental 
imports have been promised in January, but there seems 
little prospect of supplies being sufficiently easy to enable 
the full capacity of the re-rollers’ plant to be continuously 
employed. It is admitted that recently more liberal 
quantities of billets have reached consumers, and this 
has been reflected in a slight improvement in the small 
bar, small section, and strip position. Most of the 
re-rolling works, however, have still to deliver large 
quantities against old contracts. Prices are fixed for the 
remainder of the year on the basis of £12 0s. 6d. d/d 
London and £11 18s. d/d provinces for tested steel, the 
quotation for untested material being 9s. less. For export 
£12 5s. f.o.b. is quoted. The market for sheets remains 
in a disappointing condition, but it is suggested that in 
the New Year some of the export markets should show a 
seasonal revival. The home trade in galvanised sheets 
is much better than in black, but for both descriptions 
a tendency towards easier conditions is noticeable. 
In South Wales quiet conditions continue to prevail 
in the tin-plate market. Overseas buyers have apparently 


satisfied their requirements for the time being. The 
works, however, have sold far forward and are in a 
comfortable position; but the slackening in demand 


is reflected in quieter conditions at the works producing 
tin-plate and sheet bars. 


Current Business. 


Admiralty contracts for four cruisers of the 
* Fiji” class in the 1937 programme have been awarded 
as follows:—Swan, Hunter and Wigham Richardson, 
Ltd. (*‘ Mauritius,” machinery by the Walisend Slipway 
and Engineering Company, Ltd., Wallsend-on-Tyne) ; 
Vickers-Armstrongs, Ltd., Newcastle-on-Tyne (‘* Nigeria,” 
machinery by the Parsons Marine Steam Turbine Com- 
pany, Ltd., Wallsend) ; John Brown and Co., Ltd., Clyde- 
bank (“Fiji”); Alexander Stephen and Sons, Ltd., 
Govan, (“ Kenya’’). These contracts are valued at 
nearly £7,000,000. Ben Bennett, jun., Ltd., Rotherham, 
iron and steel merchants, are to extend their premises, 
and William Turner and Bro., Ltd., pneumatic engineers 
and brassfounders, Sheffield, are erecting a new building. 
The Glasgow Corporation Water Department has con- 
tracted with Cochrane’s (Middlesbrough), Ltd., for 
the supply of 561 tons of cast iron pipe, at a cost of 
£8113. The renewal programme of the London, Midland 
and Scottish Railway’s permanent way for 1938 includes 
the complete relaying with new material throughout of 
605 miles of track, with points and crossings, whilst an 


are delivered f.o.t. Export quotations are 
be found on the next page. 


additional 80 miles will have new sleepers and 36 miles 
will have new rails. The Dean of Guild Court has granted 
Hardie and Gordon, Levenbank Foundry, Dumbarton, a 
warrant to re-erect their No. 1 foundry with a 90ft. 
extension. The Staveley Coal and Iron Company, Ltd., 
has sub-let to the Arkwright Colliery Company, Ltd., an 
area of about 340 acces of top hard coal which was left 
unworked when two pits were closed some time ago at 
Arkwright, Chesterfield. A new shaft is to be sunk, 
which will provide work for about 350 miners. The 
Department of Overseas Trade announces that the follow - 
ing contracts are open for tender :—Cape Provincial 
Roads Department: Supply of road construction plant, 
including crushers, rollers, mixers, boilers, &c. (Cape 
Town, January 14th). South African Union Tender and 
Supplies Board : 120,000 lb. of plumber’s metal to British 
Engineering Standards Specifications No. 219 for soft 
solders, grade H (Pretoria, January 27th). Johannesburg. 
City Council Stores Department: Sheet metal working 
and garage equipment, including shears and punching 
machines, boring machine, hoist, forge blowers, &c., 
one 2-ton floor-controlled electrically operated crane 
(Johannesburg, February 19th). 


Copper and Tin. 


Little business was transacted in the electrolytic 
copper market either immediately before or after the 
holidays, and it would be rather surprising if any important 
development occurred until the early part of the New 
Year. Consumers have shown little interest and most of 
them are engaged in stocktaking, and this is always 
reflected in quiet markets. In the Unites States the 
holidays Mave accentuated the poor trading conditions 
which have existed in the copper market for some months. 
Consumers continue to hold aloof and most of them are 
working on stocks or on copper they are receiving against 
old contracts. The belief is widely held that consumption 
is on a heavier scale than new purchases and that the time 
is approaching when users will be foreed to enter the 
market to replenish stocks and to cover sales of their own 
products. The price position in the United States is not 
satisfactory and there are indications that the situation 
might easily develop into a tug-of-war between producers 
and consumers, each holding off in the hope of starving 
the other into the market. Just prior to the holidays a 
movement was made by the customs smelters which 
brought their prices down to 10-12}c., but most of the 
primary producers held their quotation at 10-50c. Some 
resentment appears to be felt amongst American con- 
sumers at the fact that they have to pay a higher price 
for their copper than buyers in Europe. The London 
standard copper market opened after the holidays in a 
rather listless mood. The tone, however, has improved 
recently and has encouraged hopes that a firmer tendency 


will be established in the New Year.... The tin 
market has been quite featureless since the holidays. In 


the absence of any real buying pressure prices have 
sagged. This quietness, however, may be regarded as 
a normal condition at this season. The statistics issued by 
the International Tin Research and Development Council 
are not unfavourable, as they show an increase of 134 per 
cent. (21,000 tons) in the world’s consumption of tin, 
from 159,065 tons in the year ended October, 1936, to 
180,528 tons for the same period in 1937. In the United 
States tin consumption during this period increased by 
nearly 15,000 tons, or about 20} per cent., whilst in the 
United Kingdom it advanced by 15 per cent., and in 
Russia and Germany by about 32 per cent. The increase 
in the Japanese consumption was 23 per cent. and in the 
Canadian 17 per cent. The statistics indicate consumers’ 
stocks in the United States at the end of October were at 
their highest level since 1934. 


Lead and Spelter. 


Little interest has been shown in the lead market 
by consumers this week, but on the whole prices have been 
well maintained. The outlook in this department is 
uncertain since the general impression is that production 
is in excess of consumption. Against this it is argued that 


the high cost mines will probably curtail their output, 
if they do not altogether cease producing. It is probable 
also that in the spring the demand for lead products will 
expand in the normal way, and this should help to give 
the market a better appearance. Even at this season, 
when consumption is always at a low ebb, the quantities 
of metal passing into use are on a considerable scale, 
although they are not at the level of a few months ago. 
The manufacturers of lead pipes and sheets are experienc- 
ing a quieter demand than for some time past, but good 
tonnages of these manufactured products are being used, 
and when the revival of building operations takes place 
later in the year, this trade should expand. The battery 
makers are also taking considerable deliveries. It is 
expected that the arrivals of lead in this country during 
January will be at a high rate, and as a consequence the 
contango shows a tendency to widen. Some of this will 
probably be Mexican lead, and a certain amount will be 
put into warehouse. ... Conditions in the spelter market 
at the close of the year show no marked change from those 
which have been ruling for the past two months. The 
demand from the consuming industries is quiet, and the 
galvanisers in particular are taking little mterest in the 
market. On the other hand, the requirements of the makers 
of bearing metals are still on a good seale. The general 
feeling is that prices have fallen to a level which should 
discount any adverse circumstances. In fact, the market 
view is that in the present position any revival in demand 
would be immediately reflected in higher prices, and that 
such a movement is not unlikely when stocktaking and 


the way. 
Empire and Continental metal, will reach this country on 





a fair seale during January. 


if prices continue to rule at their present levels some of 


other seasonal activities which restrict trading are out of 
It is probable, however, that supplies, both of 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 





PIG IRON. STEEL (continued). 
Home. Export. Home. Export. 
Foundry home prices except for Scotland less rebate of 5/-. Gtascow anv Disraicr— £ s. d. £ 8. a 
(D/d Teesside Area.) oe as nh . xe _ . 
WE. oan ata rant Tees... Siding a ee ie il ae ee lt 12 : 
4 . : p ‘ MMT h aces ak. onc pace ee 10 12 6 
Hematite Mixed Nos. ... 6 2 6*... — A 2 % 
° No. 1 6 3 Of. eres Channels... ae li 5 6 10 17 6 
Ciena — Rounds, 3in. and up _ ... ll 0 6 L328 
- ° under 3in. aeainby 418. OF ll oO 90 
me 4 peewee tr Le ae $3.8 Flats 5in. and under li 48 Q* Li. -0 © 
No. 3 G.M.B. 5 6 0 6 0 0 reer . cs 
ie 5 50. 519 0 Plates, fin. (basis) RS: 60s. ll e 0 
me 5 Kh SiDA, ae ic be. GSR CS STS: Says Y. 60 
” Wildl Gala AN a Soil 1110 0 
MrpLasps— ie oe ea: ak ae eee 1115 0 
Staffs— (Delivered to Black Country Station) Un. jin. to and incl. 
North Staffs Foundry ... 5 11 0 ... = 6 Ib. per sq. ft. (8-G)... 12 10 0... 210 
” » Forge 5 6 Of... — Boiler Plates, jin... ... LL 18 0 ... 2 
Basic “ Bah Bric —- = . e 
’ South Wates AREA— € ed, ce wea 
ee es meal Angles ... ... 11 0 6 10 12 6 
Foundry No. 3 S484 Bi ca — z ae nich he ees 
Forge 5 3. 6F... -_ Tees... ae S:  aeeree Or wes : jr 33-0 
2 POI ss, acne aks et ae ae ; 10 12 6 
Derbyshire— 
hy = o Channels... ... ... acne &-@. .. ¥ 10 17 6 
No. 3 Foundry PR Ok = i é 
Shatin 5 6 Ot _ Rounds, 3in. and eos > Vey ae ees 11 12 6 
f : ' under 3in.* ... 11 18 0O.. “3 it 0 0 
SCOTLAND— Flats, 5in. and under* ... 11 18 0... . ll 0 0 
Hematite, f.o.t. furnaces 6 3 0* — Plates, jin. (basis) a ee ene 11 -10>-@ 
No. | Foundry, ditto eS + on aa MR css: Sia” SRE ss. 5 Ee ee 
op tadaieyese chosen! yale : eS a aks MR 1110 0 
Basic, d/d (OE Bow ox — “2 i Cee 1115 0 
N.W. Coast— { 6 3 0*d/d Glasgow Un. in. to and incl. 
Hematite Mixed Nos. 6 8 6*,, Sheffield 6 lb. per sq. ft. (8-G) 1210 0 12 2 
6 14 6*,, Birmingham IRELAND—F.0.Q. BELFAST Rest oF IRELAND. 
* 10/- higher after Dec. 31st. t 2/- higher after Dec. 31st. Sere $ ve <al 
: % a iit a ~ ih. mo Angles... ; os. MEE TE ae eee ll 8 0 
MANUFACTURED IRON. WG... ot cn, ot ee ee 12 8 0 
Home. Export. WE sea see, “sae p Smoke hae ; 1115 6 
Lancs AND YORKS— £ 8s. d. Sa. é& Channels... ... ... ... L110 6... 11 13 0 
Crown Bars 135 0... — Rounds, 3in.andup_ ... 12 5 6... ... 12 8 0 
Best Bars 1315 0.. — ~ under 3in.* ... 10 16 0... ... 10 16 0 
MIDLANDS— Plates, jin. (basis) ... 11 13 0... . 1115 6 
Crown Bars - Mm & @. = * fein. ... i te EO Dssce, sxe 12 0 6 
Marked Bars (Staffs) 1515 0. = ae ene | foo 2 eee ae 12 5 6 
No. 3 Quality 1112 6. = en een >) | eee. 1210 0 
No. 4 Quality m2 ¢. = Un. jin. to jin. incl. ... 12 3 0... ... 12 5 6 
Sasi * Rounds and Flats tested quality ; Untested 9/- less. 
Crown Bars 13 0. 135 0 OTHER STEEL MATERIALS. 
Best... I4 5 0 1315 0 Home. Export. 
N.E. Coast— Sheets. £. a4. £4 
Crown Bars 350. 13 5 O 11-G. to 12-G., d/d ~~ BOIS @...% .. fd 1620.8 
Best Bars - 315 0. 1315 0 13-G., d/d bike Ss ath 3-¢ ..f.o.b. 14 10 0O 
Double Best Bars 450. 1450 14-G. to 20-G., d/d 16°30: 0... feb. % 16 6 
A s rs 21-G. to 24-G., d/d 15 15 0 fio.b. 15 0 0 
NORTHERN IRELAND AND FREE STATE— ns : : . 
Z 25-G. and 26-G., d/d we ¢... . tok 1 6 
Crown Bars, f.o.q.... Ate 46 u . p 9 6 ara 7 2 . 
South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
STEEL. The above home trade sheet prices are for 4-ton lots and over ; 
Home. Export 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
LONDON AND THE SouTtH— €£ s. d. £ s. d.| to 10 cwt., £2 per ton extra. 
Angles nso. 10 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
Tees... 23 8. 1112 6 Home. 6 ex 
Joists . ll 3 O. 10 12 6 4-ton lots and up T19 10 0 
Channels... Ko igre gy OF: D . 10 17 6 2-ton to 4-ton lots T19 17 6 
Rounds, 3in. and up Mm. 3:@... 1112 6 Under 2 tons wee - ee wee 721 2 6 
under 3in.* is @ ¢€.. 12 & O Export : India, £19 15s. c.i.f.; South Africa, £17 15s. f.o.b., 
Flats, under 5in.* 12 0 6 12 5 0 plus 3 p.c. invoice value; Rhodesia, £18 5s. f.0.b.; 
Plates, jin. (basis) 13.23 6... ll 0 0 Irish Free State, £18 10s. f.0.q.; General, £17 15s. f.o.b. | 
. fin. ... Mais. © .. ll 5 O 24-G Basis for all Gauges. £1 less after Jan Ist. 
a hin. ... 12 3 0. 11 10 0| Tinplates. 
o MR: cess) cncay okey we Ds 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/- 
Un. fin. to and inel. Tinplate Bars, d/d Welsh Works, £7 15s. 
6 Ib. per sq. ft.(8-G.)... 12 10 0 .. 12 10 | Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra; less 
Boiler Plates, Zin. —| = oe 12 2 0 than 35 tons, 10/- extra. 2 8: & 
Norru-East Coast— £ s. d. €- 48 Soft (up to 0-25% C.), untested ... [ey ae 
Angles li O 6. 10 12 6 ” * * tested &-7. 6 
Tees 7 1206. 1110 0 Basic (0-33% to 0-41% C.) . 8 12 6 
Joists 1l 9 6. 10 12 6 ie Medium (0-42 to 0-60% C.) 2 
Channels... see ll & 6. 1017 6 » Hard (0-61% to 0:85% C.) 912 6 
Rounds, 3in. and up 12 0 6. i... -¢ ” » (0°86% to 0-99% C.) 1o“s™s 
», under 3in.* 12/18: 0. 11 0 0 ” » (over 0-99% C.) 10 12 6 
Plates, in. (basis) 1 B® ;. hM..0.# Rails, Heavy, 500-ton lots, f.o.t. 10 2.6 
» in. ... 1113 0. ll 5 0 » Light, f.0.t.... 9 2 6 
~ hin. ... if 18 '@ . 1110 0 
~ BOR. w5- oes ce Se OS OL 1115 0 FERRO ALLOYS. 
Un. fin. to and inel. Tungsten Metal Powder... . 9/6 per ib.; 8/74 forward 
6 lb. per sq. ft. (8-G)... 12 10 0... 12 1v 0] Ferro Tungsten ... 9/3 per lb.; 8/6 forward 
Boiler Plates, #in. bt .28-.6:... a ae Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DisTRICT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
> “a-& £. wd ay os) 6 p.c. to 8 p.c. hs. 0.9 7/6 
Angles «it @ 6... 10 12 6 %* 8p.c.tol0p.c. ... £24 0 0 7/6 
Tees... ~i © 6... 1112 6 a ‘ Max.2p.c.carbon £36 0 0 l/- 
Joists 11 0 6 10 12 6 ‘ a »  Ilp.c.carbon £38 5 0 11/- 
Channels... e ll 5 6 1017 6 ” ” »  0-50p.c.carbon £41 0 0 12/- 
Rounds, 3in.andup ... 12 0 6.. 1112 6 ts = » carbon-free ... 1/- yer lb. 
i under 3in.* oth ABO x 11 0 0} Metallic Chromium... . 2/5 per lb. 
Flats, 5in. and under* 1118 0O.. 11 0 0] Ferro Manganese (loose), 76 p.c.... £18 15 0 home 
| Plates, in. (basis) PD? @ :: 11 0 0 » Silicon, 45 p.c. to 50 p.c. ... £12 0 O scale 5/- p.u. 
| i> aaah 2 oS eS a P50), -);; » 75 p.e. ... £17 0 Oscale 6/- p.u. 
~ tin. ... eee i Be 1110 0 » Vanadium . 12/8 per lb. 
a eee ie ae ae 1115 0 » Molybdenum ... 4/9 per lb.; 5/- forward 
Un. fin. to and incl. » Titanium (carbon-free) . 9d. per lb. 
6 Ib. per sq. ft. (8-G)... 12 10 0.. 12 10 0] Nickel (per ton) ... £185 to £190 per ton. 
Boiler Plates, jin. ~ 2 04. 12 2 61 Cobalt . 8/6 to 8/9 per lb. 





Current Prices for Metals and Fuels. 














purchasing only from associated British Steelmakers. 








Joists as well as Sections and Plates are now subject to a rebate of 15s. to home users 


NON-FERROUS METALS. 


(Official Prices, December 29th.) 


CoprpER— 

IL Ssos eesti bacce oa cans Aes, . "eee £38 17 6tof39 O DO 
Three months ... £39 1 3to£39 3 BD 
Electrolytic ... ... ... ... £42 0 Oto £43 lU 0 
Best Selected Ingots, d/d Bir- 

eaigems: | © bwil isi. ah.) £43 5 0 
Sheets, Hot Rolled tei BY £74 0 0 

Home. Export 

Tubes, Solid Drawn (basis) 123d. 123d. 

»  Brazed (basis) 123d. 124d. 


Brass— 


Ingots, 70/30, d/d Birmingham £36 10 0 


Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. L1jd. 
»  Brazed 13}d. 134d. 
Tin— 
Cash ... . £181 0 Oto £181 lo oO 
Three months... ... . .. £181 0 Oto £i8l 5 O 
SPELTER— 
LO Seer ae oe eee ee ee ee 
Three months... ... : £1417 6to £14 18 9 
Leap— 
IONE cies sie eed oe: kei ey ED. Dito SE AS. 2 


Three months ... £15 10 Oto £15 11 3 


Aluminium Ingots (British) ... £100 to £105 


FUELS. 


SCOTLAND. 
LANARKSHIRE- 

(f.0.b. Grangemouth)- Export. 
Navigation Unscreened 20/- to 21, 
Hamilton Ell 22/6 
Splints... A itakeenns cu , 25 

AYRSHIRE— 
(f.0.b. Ports)—Steam nag) indian Manin ees 21/6 
FIrESHIRE— 

(f.0.b. Methil or Burntisland)— 

21 


Prime Steam ... 


Unscreened Navigation 20/- to 21 


LoTHIANS— 
(f.0.b. Leith)—Hartley Prime 
Secondary Steam ... 


20/- 


19/- 


ENGLAND. 


SoutH YorKSHIRE, HuLL— 
B.S.Y. Hards... 


Steam Screened 


te 


2/6 to 23 
20/6 to 21 


NORTHUMBERLAND, NEWCASTLE— 


Blyth Best ... ... . wage ts ; .. 19/- to 20 
» Second " An! 18/6 to 19 
Best Small . 18/6 to 19 
Unscreened 18/- to 19/- 
DurHAM— 
Best Gas 22 
Foundry Coke 10/- to 47/6 
SHEFFIELD- Inland. 
Best Hand-picked Branch ... 28/- to 29/6 a 
South Yorkshire 25/6 to 27/6 — 
Seconds ... . 22/- to 24/- we 
CarpIVF SOUTH WALES. 
Steam Coals: 
Best Admiralty Large... ... 0. .05 e+. 25/- 
Best Seconds 25/- 
Best Dry Large 25/- 
Ordinaries 25/- 
Bunker Smalls 19/- to 19/6 


18/- to 19/6 
27/- to 28/- 
47/6 to 60/- 
42/6 to 43/- 


Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 


aT eee Peer ee eee 26/- 
SwansEA— 
Anthracite Coals : 
pg ere ore 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 27/6 to.35/- 
Peas yb umtes. 25/- to 28/6 
Rubbly Culm... 15/- to 16/9 
Steam Coals : 
Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) ee a ee 33d. 
Diesel Oil Dlg Rohan Repro seme yin oF agit 44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
A Year’s Comparison. 


CoMPARING the situation now with what it was 
a year ago it cannot be said that the social reforms have 
done anything towards creating the industrial stability 
and confidence which are essential to the country’s 
welfare. The upheaval of the country’s economic and 
industrial system was too drastic to allow of its being 
pieced together again except by a long process of adapta- 
tion that is only possible by the exercise of conciliation 
and goodwill on the part of everyone concerned. There 
were laws and decrees of all kinds to meet difficulties as 
they arose, many of them ineffective or inapplicable 
because they were at variance with economic principles 
or with principles of authority which placed employers 
in uncompromising opposition to the unions. The only 
progress made towards the end of the year was the 
creation of the Committee of Inquiry into Industrial 
Production, at the instigation of the General Confederation 
of Labour, which believed that production could be 
organised to preserve all the privileges accorded to 
labour as well as others which the unions are endeavouring 
to impose on employers, and as the report of the Com- 
mittee makes it clear that labour has gone too far with 
its claims the unions are trying to enforce them before 
effect can be given to the Committee’s recommendations. 
While, therefore, a year ago strikes were prevalent for 
the five days’ week, wages and collective contracts, they 
have lately been revived for a renewal of contracts 
with provisions that deprive employers of authority. 
The occupation strike at the Goodrich rubber factory 
is a typical instance of the labour attitude. It was under- 
taken for the reinstatement of an electrician who had 
been discharged for, it is alleged, tapping telephone 
wires from the director’s office. For the first time the 
Government sent a military police force to expel the men 
from the factory, but the force was confronted by a 
narrier of strike sympathisers, and the armed police 
were withdrawn. The Government will risk no fighting. 
Consequently, it is only in cases where an unarmed police 
can deal with troubles of this kind that it is able to enforce 
the law regarding the occupation of works. There is 
no peaceful way of putting an end to the abuse of strike 
occupation other than by the refusal of employers to 
discuss claims so long as strikers remain in possession 
of works. The Employers’ Federation is adhering strictly 
to that plan, and workers are beginning to see that they 
are losers by taking matters into their own hands. These 
strikes by no means reflect the temper of what is almost 
certainly the majority of workers. A year ago strikes 
were still receiving an impetus from the revolutionary 
movement and were generally supported, but they are 
now mainly the work of the extremist section, usually 
as a protest against employers discharging men, and they 
are isolated, so far as industry is concerned, with little 
of the sympathetic extension of strikes that occurred 
formerly. A new cause of strike is that threatened 
against a reduction of hours from forty to thirty-two at 
a textile factory in the Nord. All this agitation should 
normally cease with the work of adjustment in accordance 
with the Committee’s recommendations which the Govern- 
ment is now preparing, but this will only be possible if 
the men’s unions know where to stop in their demands 
for ‘co-operation with employers under conditions that 
would give complete authority to the unions. 


Arbitration. 


Among the decrees and laws that are following 
upon the recommendations of the Committee of Industrial 
Production is one to strengthen the effectiveness of 
compulsory arbitration which was introduced at the 
instigation of the unions in the belief that it would settle 
disputes in a manner more or less favourable to their 
interests. Awards that were not favourable were 
frequently rejected. The Government will issue a decree 
during the week to modify the existing law which was 
passed at the end of 1936 for a trial period of six months 
and was extended for another half year, and as the 
weakness of the compulsory arbitration system has long 


been manifest it is intended to remedy the defect of 


protracted arbitration and the rejection of awards 
by placing a time limit on arbitrators, giving to awards 
the force of law, and imposing fines or penalties on those 
who do not comply with them. Preliminary conciliation 
proceedings, which are found quite useless, are to be 
suppressed. Arbitration is not a sure method of settling 
disputes unless it takes into account the general interest, 
such as the effect of wages on industry and the country’s 
economy, which rules out any automatic adjustment of 
wages to living costs. Several awards based on these 
economic considerations have been followed by trouble 
and strikes. Then there are questions of principle involv- 
ing the rights of employers and men who refuse to submit 
to arbitration. Those rights were vague when collective 
contracts were framed in a manner to imply that workers 
were independent of their employers’ authority, but arbi- 
tration awards have recognised that authority, and 
Monsieur Chautemps, the Prime Minister, now declares 
that the conduct of industry is impossible unless employers 
exercise authority in their works and factories. Despite 
the uncompromising positions taken up by the Employers’ 
Confederation and the C.G.T. the Government. still 
hopes to make good the defects of the Socialist system. 


Metal Reinforced Railway Coaches. 


The loss of life through the wreckage of wooden 
coaches in railway accidents recently induced Parliament 
once again to insist upon the substitution of steel for 
wooden coaches without further delay, but on account 
of the weight and excessive cost of steel coaches the 
National Railway Company is carrying out tests on a 
disused line near Rochefort with a train of metal reinforced 
wooden coaches, This train is driven into wooden coaches 
held against a buffer stop, the rails being raised and 
lowered slightly to give varying degrees of impact. The 
results so far are declared to show a satisfactory resistance 
of the reinforced coaches which were damaged without 
being telescoped, while the wooden coaches were destroyed. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


475,128. May 15th, 1936.—Srartine or INTERNAL CoMBUSTION 
EnaInEs, Robert Bosch Aktiengesellschaft, 4, Militarstrasse, 
Stuttgart, Germany. 

This invention relates to the starting of internal combustion 
engines by means of cartridges which develop compressed 
gases in the engine cylinder, or in a separate starting motor. 
In such a method of starting an engine, as the driving gases 
of the cartridges are developed in an extremely short time, the 
pressure rises so high in ie cylinder at the moment of the 
ignition that it may be dangerous for the parts on which it acts. 
According to the invention at least two cartridges are employed, 
that are fired in succession, of which the first is the weaker, 
and the gases produced are allowed to act directly on the pistons 
of the engine. An engine, for example having four cylinders, 
1, 2, 3, 4, is so arranged that the cylinders fire in the succession 
1-2-4-3. The power stroke of the cylinder 2 accordingly 
follows that of the cylinder 1 by 180 deg. The cylinders 1 and 2 
are each fitted with a chamber A and B for starting cartridges, 
and the chamber A is formed to receive a cartridge that is only 
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so strong that it can accelerate the engine parts, but not quite 
start it. The chamber B is intended for receiving a cartridge 
which preferably has a stronger charge than the first one, and 
which is adapted fully to start the engine. The first cartridge 
can be manually fired by the driver. The second cartridge, 
on the other hand, is fired by means of a rod C, which is operated 
by a cam on the crankshaft of the engine. The procedure 

in starting the engine is as follows :—-The cartridge in cylinder 1 

is first fired. By the compressed gases thereby developed 

the crankshaft is rotated only little more than half a revolution. 

The starting pressure necessary for this is considerably smaller 

than the pressure that would have to be used if the whole 

starting operation had to be done at once with a single cartridge. 

After a rotation of the crankshaft through about 180 deg., the 

cartridge in cylinder 2 is fired by the rods C. The charge in the 

second cartridge is stronger than that in the first. By it the 
engine, of which the inertia and frictional resistance have been 
already overcome by the first cartridge and already accelerated to 

a certain extent, is fully put in rapid rotation.— November 15th, 

1937. ; 

475,174. May 23rd, 1936.—ComBustIoN PropuctT POWER 
Piant, R. W. Bailey, 20, Grange-avenue, Hale, Chester ; 
and Metropolitan-Vickers Electrical Company, Ltd., 
Number One, Kingsway, London, W.C.2. 

This is a form of engine in which it is desired to maintain the 
exhaust gases as hot as possible so that they may be subsequently 
utilised in a prime mover. It is of the opposed piston type with 
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a common combustion chamber. The cylinders are water- 
jacketed in the normal manner, and the combustion chamber is 
lined with heat-resisting steel. The outer part of the chamber 
is ribbed and is surrounded by an air jacket, which is supplied 
with air by the branch A. This air goes by the two ducts B B 
for scavenging the cylinders and for combustion. The exhaust 
takes place through the two valves C C._—November 15th, 1937. 


TRANSFORMERS AND CONVERTERS. 


475,130. May 15th, 1936.—PRroTEcTIVE ARRANGEMENTS 
FOR TRANSFORMERS, Standard Telephones and Cables, 
Ltd., and H. R. Stocks, Connaught House, 63, Aldwych, 
London, W.C.2. 

This invention relates to electric protective systems of the 
kind in which a circuit is protected against an overload by means 
of thermally operated contacts, operated by the occurrence of 
an overload, and so arranged that when the thermally operated 
contacts come into action an increased current is sent through 
a fuse, which breaks the circuit. The diagram shows a trans- 
former T, the primary of which is connected by wires 1 and 2 
to the mains supply, which it is desired to protect against 
excessive current. Two springs 8S of bi-metallic material are 
each wound with an insulated heating winding W, one end of 
which is electrically connected to the spring, while the other is 
connected to the primary winding of the transformer. The 
springs S are connected to the wires 1, 2. Both windings are 
thus in series with the transformer primary and are designed to 
carry the normal full-load current without appreciably heating 
the springs S. They are also so designed that, in the event of 
the primary current rising to such value as would overheat 
the transformer, they generate sufficient heat to deflect the 





springs inward uxtil contact pieces C, of carbon, carried by the 
springs meet. The closing of the carbon contacts causes the 
local fuse or cut-out F to rupture, thus isolating the transformer 
before any damage is done. For the protection of a transformer 
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of approximately 50 volt-ampere rating, the springs 8 are 
0-014in. thick, jin. wide, with a free length of lin., and are 
mounted with a gap of 0-062in. between the carbon contacts, 
whilst each of the coils W consists of thirty-six closely spaced 
turns of No. 36 8.W.G. wire wound around the springs. After 
the fuse has blown, the contacts C again separate and the 
whole device is therefore again ready for operation on the 
fuse being replaced. It is clear that one bi-metallic spring may 
be replaced by a fixed strip. Carbon contacts are used because 
most metals become welded at the moment of contact. 
November 15th, 1937. 


ELECTRICAL APPLIANCES. 


475,165. May 12th, 1936.—VariaBLe ELEctRIC RESISTANCES, 
Steatit-Magnesia Aktiengesellschaft, 8, Florastrasse, Berlin- 
Pankow, Germany. 

The object of this resistance is to include in a variable instru- 
ment a fixed tapping which can be set at any predetermined 
magnitude without materially altering the lay-out of the 
parts. The resistance element A is of granular material, bound 
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together and is of arcuate form. It is fixed to the insulating 
base B and has leads C and D from itsends. A wiping contact, 
not shown, is fixed on the spindle E, and is connected with the 
lead F by the brass bush G. The fixed tapping takes the form of 
a strip H of silver, which is sprayed on to the insulating base, 
and connects with a circle round, but not touching, the spindle. 
This circle is connected with a fourth lead J.—November 12th. 
1937. 


FURNACES. 


475,168. May 13th, 1936.—BuRNERS FoR LIQUEFIED GASEs, 
G. W. Johnson, 47, Lincolns’ Inn-fields, London. 
The burners used for burning benzine, petroleum, and similar 
liquids and also gases cannot be used for liquefied gases under 
pressure, as, for example, pro- 
pane, because the strong cooling 
N°475,168 K>) arising by the releasing of the 
we pressure causes troubles. It has 
been found, however, that all the 
troubles are avoided by carry- 
ing out the burning of the 
liquefied gases in a burner which 
is constructed after the manner 
of the Bunsen burner and which 
is provided with a vaporiser 
member in which the fuel is 
released from pressure and which 
is so arranged that the heat 
necessary for vaporisation is 
supplied to the fuel directly after 
the releasing from pressure by 
the flame of the burner. The 
liquefied gas is released from 
pressure through the pipe A in 
the vaporiser member B and 
vaporised therein by the heat 
coming from the flame of the 
burner. The vaporised fuel is 
supplied to the burner through 
the pipe C. The small figure 
shows the vaporiser member B 
in cross section. The radial lines in the outer circle are plates, 
not shown in the vertical section, which facilitate the transfer 
of heat from the flame to the vaporiser.—November 15th, 1937. 
i 











MEASURING AND TESTING INSTRUMENTS. 


474,806. May 6th, 1936.—ALtImETERS, Etablissements Ed. 
Jaeger, 2, rue Baudin, Levallois-Perret (Seine), France. 
In this altimeter arrangements are made to provide a correction 
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according to temperature. The atmospheric pressure is measured 
by the flexible capsule A and registered by a pointer connected 
with the pivot B. The connection between the capsule and the 
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pivot is effected through the connecting-rod C, the bi-metallic 
strip D, and the cranked lever E. The junction at F is made 
rigid so that changes of temperature virtually produce changes 
in the effective length G of the lever, as indicated by the broken 
lines.—-November Sth, 1937. : 


MACHINE TOOLS AND SHOP APPLIANCES. 


474,941. November 16th, 1936.—A MeErHop anp APPARATUS 
FOR THE SHAPING OF Metats, J. Kafowi, 91, Hardtmuth- 
gasse, Vienna, X, Austria. 

The inventor points out that in making hot pressings in the 
ordinary way there is a liability for the surface layers of the 
slug or blank to fold over on themselves, and cause faults in the 
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finished product. Working on the theory that a sphere has the 
least surface of any solid form for its content, he uses a slug of 
hemispherical form, as shown, and forces it into the matrix A 
by the ram B to form, say, a cylindrical piece. C is an ejector. 
He claims that in this way surface defects are eliminated as the 
surfac+ of the product is extended, by comparison with the 
slug, in the process.— November 10th, 1937. 


BUILDING. 


475,161. May llth, 1936.—Barrows, W. 
Upper Thames-street, London, E.C.4, and T. 
Ferguson. 

This is a barrow for the local transport of mixed concrete, 
and it is suggested that it may be used for loads up to, say, 
13 cubic feet. It is of the two-wheeled type and may be used 
in conjunction with a tractor. The underframe A has steering 
handles B and an axle{C on which there are pneumatic-tired 


Jones, Ltd., 154, 
MeCallum 
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The skip is supported on the underframe by the 
The shape of the skip is such that 


D. 
pivot E and the catch F. 
when it is normally loaded there is a slight bias to prevent it 


wheels 


tipping forward. If, however, the catch F is released, the load 
can readily be tipped forward by a slight lift on the handle G. 
The stops H, which come into-contact with the wheels as the 
skip is being tipped, prevent it falling over too far._—November 
11th, 1937. 


WATER PURIFICATION. 


474,940. October 26th, 1936.—O1m Separators, E. W. Green, 
Blackwall-yard, London, E.14, and G. R. Unthank, 10, 
Churston-gardens, New Southgate, London, N.11 

This apparatus is intended for separating oil from water con- 
taminated thereby. It comprises a closed tank into which the 
dirty liquid is introduced by the branch A. The clean water 
passes away by the outlet B. On its way the water passes through 

the perforated cone C, so that it flows quietly and the oil has a 

tendency to float off. The oil is warmed by the steam coil D, and 





is drawn off at the outlet E. The partially cleaned water passes 
out by the annular baffles F and the dip pipe G, in which"process 
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further oil is separated out and is drawn off from time to time 


at the scum cock | November 10th, 1937. 


MISCELLANEOUS. 


474,722. February 9th, 1937.—-LuBRicarinG CRANK PINs, 
A. R. Kirkham, Lark Street Brass Works, Bolton, Lanes. 
This is a lubricator for engine crank pins which is intended 
to give a feed of oil varying directly with the speed of the 
engine. The oil pump has a hollow excentric shaft A which 
drives the pump (not shown) and delivers oil through the sight 
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D, and the 
The hollow 
crankshaft 
and has a flexible connection F. It will be seen that the pipe E 
drives the pump and consequently lubricant is supplied to the 
crank pin according to its speed of rotation.— November 5th, 1937. 


The oil passes by the pipe C, rotary union 
hollow shaft to the pipe E fixed on the crank web. 
shaft A is arranged in alignment with the engine 


feed¥B. 








Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLaOE at which the meeting is to be held should be clearly stated. 


1938. 
Turspay, JAN. 49H. 

Inst. oF AUTOMOBILE ENGINEERS.—Royal Soc. of Arts» 
John-street. W.C.2. ‘Independent Springing,” Dr. F. W 
Lanchester and G. Lanchester. 7.45 p.m. 

TvuEspDAY TO THURSDAY, JAN. 4TH TO 67H. 

PuysicaL Soctety’s Exursition.—Imperial College of 
Science and Technology, Imperial Institute-road, 8S.W.7. 

WEDNESDAY, JAN. 5TH. 

Inst. or Crvit ENGINEERS: Assoc. oF LONDON STUDENTS.— 
Great George-street, Westminster, S.W.1. Informal meeting. 
‘“* The Unification of Engineering Enterprises,” E. W. Cuthbert. 


6.15 p.m. 

Inst. oF CrviL ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—Manchester Literary and Philosophical Soc., 36, 
George-street, Manchester. ‘“‘ The Boulder Dam,’’ illustrated 
by film and lantern slides. 6.45 p.m. 


THURSDAY, JAN. 6TH. 

Inst. or Civit ENGINEERS: BrisToLt anv DisTRictT Assoc. 
Meeting, ‘‘ Mogden Sewerage Scheme,”’ B. E. Ireland. 

Inst. or Crvit ENGINEERS: SoutH WALES AND MONMOUTH- 
sHmRE Assoc.—The Engineers’ Institute, Park-place, Cardiff. 
“Repairs to Queen Alexandra Dock Lock,’ Ivor Powell. 
6.30 p.m. 

Inst. oF ELecrricaL ENGINEERS.—Savoy-place, W.C.2. 
** Safeguards Against Interruptions of Supply,’’ H. W. Clothier, 
B. H. Leeson, and H. Leyburn. 6 p.m. 
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Fripay, JAN. 7TH. 

Inst, or MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Extra general meeting. Tenth Thomas Lowe Gray Lecture, 
“* Recent Developments in Ship Propulsion,”’ Major P. L. Jones. 
6 p.m. 

Junior Ins, 
Informal meeting. 


oF ENGINEERS.—-39, Victoria-street, 8.W.1. 
Monpay, Jan. 10rg. 

Inst. oF AvtTomMoBILE ENGINEERS.—Technical College, 
Derby. ‘* Steering Problems and Layout,” D. Bastow. 7.30 p.m. 

Inst. oF Exvecrrican ENGINEERS.—Savoy-place, W.C.2. 
“Electricity in the Catering Industry,” Commander F. T. 
Hewson, R.N. 7 p.m. 

Inst. oF ELecrricat ENGingrrs : SoutH MipLaNnpD CENTRE. 
——James Watt Memorial Inst., Great Charles-street, Birming- 


ham. “ Rural Electrification,” J. 8. Pickles. 7 p.m. 
Turespay, Jan. lltn. 

Inst. OF AUTOMOBLLE ENGINEERS.—King’s Head Hotel, 
Coventry. “The Influence of Law on Design,” Major FE. G. 
Beaumont. 7.30 p.m. 

Inst. oF Civiz. ENGINEERS.—Great George-street, West 


minster, S.W.1. ‘ Recent Engineering Developments in the 
General Post Office,’ Sir George Lee. 6 p.m. 

Inst. oF Civin ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—-The North of England Inst. of Mining and 
Mechanical Engineers, Westgate-road, Newcastle. Vernon 
Harcourt Lecture, ‘‘ Estuary Channels and Embankments,” 
Brysson Cunningham. 7.30 p.m. 


Sinst. oy ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 36, 
Elmbank-crescent, Glasgow, C2.“ Turbo-compressors for 
High Pressures,” Dr. W. J. Kearton. 7.30 p.m. 
WepbNespay, JAN. 121H. 
Inst. or Civin ENGINEERS.—CGreat George-street, West 


minster, 8S.W.1. Informal meeting. ‘‘ The Purchase and Use 
of Concrete in a Pre-Mixed Form,” introducer, R. H. H, Stanger, 


Assoc. M. Inst, C.E. 6 p.m. 
Inst. oF Crvin ENGINEERS: YORKSHIRE Assoc.-—Grand 
Hotel, Sheffield. Vernon-Harcourt Lecture on ‘ Estuary 


Channels and Embankments,” Brysson Cunningham. 7.30 p.m 


‘THurspay, JAN. 137H. 
ENGINEERS.—Merchant Venturers’ 
* Developments in Motor Cycle 





Inst. OF AUTOMOBILE 
Technical College, Bristol. 
Design,’ V. Page. 7 p.m. 

Dieser Encrne Users Assoc.—Caxton Hall, 8.W.1. 
on Heavy-Oil Engine Working Costs, 1936-37.’ 5 p.m. 

Inst. or Crvin ENGINgERS: BIRMINGHAM AND DIsTRIv14 
Assoc.—James Watt Memorial Inst., Great Charles-street, 
Birmingham. ‘‘Some Aspects of Aerodrome Construction,” 
H. A. Lowis-Dale. 6 p.m. 
oF ENGINEERING INSPECTION.—St. Ermin’s Hotel, 
‘Some Points Concerning the Inspection of Sub- 
Contracts,’’ C. W. Willcox. 

Inst. oF MECHANICAL ENGINEERS: Nortu-WESTERN 
Brancu.— Engineers’ Club, Albert-square, Manchester. “ Racing 
Motor Cars,” R. A. Railton. 7.15 p.m. 

Inst. Or MecHANICAL ENGINEERS : 
Hotel Metropole, Leeds. ‘* High-speed 
Pumps,” F. H. Towler. 7.30 p.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter 
lane; E.C. 4. ‘* British Narrow Gauge Railways,’ L. T. Catch- 
pole. 7.30 p.m. 

Royat AERONAUTICAL Soc.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘ The Practical Use of Radio as a Direct 
Aid to the Landing Approach in Low Visibility,’’ Squadron 
Leader R. 8S. Blucke. 6.30 p.m. 


* Report 


BRANCH. 
Ram 


YORKSHIRE 
Reciprocating 


Fripay, JAN. 14TH. 

Inst. or Civit ENGINEERS : SOUTH WALES AND MoONMOUTH- 
SHIRE Assoc.—The Engineers’ Inst., Park-place, Cardiff. 
“The Protection of Building Structures Against Attack by 
Aircraft,”’ Lieut.-Colonel H. G. MacGeorge. 6.30 p.m. 
MECHANICAL ENGINEERS.-—Storey's-gate, S.W.1. 
** Modern Tendencies in the Design of Sma!! 
6.30 p.m. 


Inst. OF 
Informal meeting. 
Tools and Turret Lathe Tools,’’ E. W. Tipple. 


Jonior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘* Hydraulics of Large Rivers,” Dr. Herbert Chatley. 7.30 p.m. 
MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 


Albert-square, Manchester. ‘‘Some Modern Metallurgical 
Developments of Interest to the Engineer,’ Prof. F. C. Thomp 


son. 7.15 p.m. 


Monpay, Jan. 17TH. 
Inst. OF AUTOMOBILE ENGINEERS.-—39, Elmbank-crescent, 
Glasgow. ‘‘ Automobile Gears,” W. A. Tuplin. 7.45 p.m. 


Inst. or Civit ENGINEERS: NorTHERN IRELAND Assov. 
Queens University, Belfast. ** The Legal Side of the Engineering 
Profession,” B. C. Kehoe. 6.15 p.m. 

Inst. OF MECHANICAL ENGINEERS : 
Merchant Venturers’ Technical College, Bristol. 
and Chairman’s Address. 7 p.m. 

Turspay, Jan. 187TH. 
George Hotel, Luton. 
Lanchester and G. 


WESTERN BRANCH. 
Annual meeting 


ENGINEERS. 


Inst. OF AUTOMOBILE 
Pe. wa We 


‘Independent Springing,” 
Lanchester. 7.30 p.m. 








CONTRACTS AND ORDERS. 
The Editor is always happy to print short announcements of 
contracts and arders in this column provided they are sent to him 


in time to have news value and that they are likely to interest readers. 
Tue GeNERAL ELecrric Company, Ltd., has received an 
order for the supply of seventy-four sets of “ Osira’’ lighting 
equipments, including 400-watt high-pressure mercury vapour 
lamps, di-fractor lanterns, chokes, condensers, time switches, 
and 25ft. spun concrete columns for factory approach and 
exterior lighting, at Courtaulds, Ltd., Flint, North Wales. 
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/ BRITAIN’S LARGEST 

INDUSTRIAL INSTRUMENT 

WORKS — occupying 7 acres, 

} floor area over 225,000 square feet. 
3 Behind the accurate performance and long service of 
2 Kent Industrial Instruments is their fine manufacturing 


equipment throughout every stage of progress. 





; Design and performance are kept to the forefront by 
e constant research and full scale experiments, leading 
to continual developments and improvements. Of 





DRAWING OFFICE 





THE MAIN 


¥ almost equal importance to the manufacturing side is 
i the extensive calibration equipment, without which 
% George Kent instruments could never have attained 
5 the standard of accuracy for which they have become 
: world famous; every Kent meter is individually 


tested, there is no mass calibration. 


George Kent Ltd. supply meters for accurate measure- 

ment of steam, water, gas, air, oil or any other flow, 

whatever the quantity or pressure ; also equipment for 

, 3 controlling flow, temperature, pressure and level, and 
: for the automatic control of boilers. Their latest 
addition, the Multelec, is sensitive, yet of extremely 

rugged design. It controls pH value in any solutions 

or any temperatures ranging from minus 300 deg. 

Fahr. to plus 3,000 deg. Fahr.. a change being detected 

on the recorder within two seconds of its occurrence. 





Kent's, the pioneers in this country of the Venturi 4 GENERAL MACHINE SHOP 
meter, employ at Luton over 1,000 men on the 
design and production of meters and controllers. 





GEORGE KENT Lt? LUTON, BEDFORDSHIRE 
LONDON OFFICE - - 200, HIGH HOLBORN, W.C. 1 
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ONE OF SIX METER CALIBRATION BHOPS 


il THE ENGINE 


IN INDUSTRY 





VULCANITE PIPES 


for Corrosive Fluids 


Moseley Vulcanite products contribute largely to the 
efliciency of many processes in the chemical and 
allied industries. \uleanite pipes, valves, stop cocks, 
unions and other parts coming in contact with or 
conveying acids and other corrosive fluids are not 
subject to frequent replacement, are non-absorbent, 
non-corrosive, smooth, hard and long wearing. The 
Moseley development department is always prepared 
to co-operate with customers on any problem con- 
nected with Vulcanite. Moseley Vuleanite piping 


and valves are shown in use on a_ bleaching plant. 
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DAVID MOSELEY 
& SONS LTD 
Ardwick Manchester 12 










19/20 Holborn Viaduct London 

EC 1 17 Ombersley Road 

Balsall Heath Birmingham 12 
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Renold Chain Drives provide the 
only form of transmission which 
combines at short centres main- 
tained speed ratios and unim- 
paired efficiency. Renold Chain 
Drives have been supplied up to 
1200h.p. 1—100h.p. are obtainable 
from stock within 24 hours. 
Write for brochure No. 316/36. 


THE RENOLD & COVENTRY CHAIN CO. LTD. 
MANCHESTER ENGLAND 


Also manufacturers of chain clutches, couplings, 
speed transformers, chains for conveying and 


elevating, etc. 


Ra NOLD 








Illustrated is one 
of the 64 Renold 
Chain Drives on 
the new “Daily 


- CHAIN DRIVES 











BY YEARS OF 
DETERMINATION TO 
PRODUCE THE BEST 














A typical 
Brotherhood 50-kW. 
geared Turbo-generator 8,000/7,000 


PEt 6 fectvonn Brotherhood Products are known 


the World over for reliability 
and efficiency. Every detail. of the 
construction is critically supervised 
and no effort is spared to make 


SIE’ 
—_— 7 our generating sets and indeed all 
¢ A | v GS our products the best of their type. 


Publication G.H.E. 35 describes the range 


of Brotherhood Productions, a postcard 
will bring it to you. 





RUHRSTAHL A. G. 
STAHLWERK KRIEGER PETER BROTHERHOOD L™ 


os PETERBOROUGH 
DUSSELDORF GERMANY 
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The Super Economic Boiler is the ideal steam raising equipment for 
laundries, hotels and institutions, and for industrial establishments, SUPER ECONOMIC 
bleachworks, dyeworks, etc., requiring steam for heating, service and 

BOILER 
process work, generating plant, etc. It has a high efficiency and output 


for the space occupied and the maintenance charges are very low. mpeg, niet 


B.1.F. BEFORE 








Super Economic Boilers are now made under licence by John Thompson DESPATCH TO 
(Wolverhampton) Ltd., and by their associated company, Wilson A LAUNDRY 
Boilermakers Ltd., Glasgow. Excellent. deliveries can be given. IN THE SOUTH 


We also manufacture Economic Boilers of the Self-contained, o 


Brick-set and Vertical Types. 


JOHN THOMPSON | 


co. 
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